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[6002]-101
SE. (Civil)
BUILDINGTECHNOLOGY ANDARCHITECTURAL
PLANNING
(2019 Pattern) (Semester-111) (201001)
Time: 2%2Hours) [Max. Marks: 70

Instructions to the candidates:
1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Draw neat figureswherever necessary.
4)  Assume necessary data.
5) Use of scientific calculator is allowed.

Q1) @ Draw aneat |abeled sketch of semicircular-arch and explain. [8]
) Key stone
i)  Crown
i) Springingline
IvV) Voussior.
b) Explain Battened & Ledged Doors with sketch. [9]
c) Write ashort note on protective coatings, its necessity and types.  [5]
OR
Q2) @ Draw the sketch of Window. [8]
)  Baywindow
ii)  Clerestorey Window
i) Pivoted window
Iv) Lanternwindow
b) Enlist any four types of floor finishesand explain mosaic flooring.  [5]

c) Explainthe procedure of Fixing door and window in detail? [9]
Q3) @ Writeashort note on rating system for green building. [4]
b) Draw the sketch of stair. [8]
)  Helica stair
i) Spird sair

i) Half turn geometrical stair
IV) Three-Quarter-Turn stair.
c) What arethefundamental requirementsof residential building? [9]

OR

PT.O.



Q4) @)
b)

Q5) 8

b)

What are the salient features of Green building? [9]

Plan aresidential building having G+1 framed structurewith thefollowing
requirements. Calculate thetotal built up areaand give schedule of doors
and windows. The external wall thickness is 230 mm and internal wall

thicknessis 150mm. [12]

(Refer Table). Indicate N-Line

Sr. No. Type of Unit No. of Units Internal areaof
unitinsgm

1 Livingroom 1 20

2 Bedroom 2 14 each

3 Master bedroom

with attached toilet | 1 18

4 Kitchen 1 12

5 wWC 1 1.2

6 Bath 1 2.8

7 Staircase 1 Usesuitable
Dimensions

It is proposed to construct a single-storied shopping complex with the
following data: [12]

)  Entrance: 60 m?

i)  Big shops: 8 nos.,30 m? each.

i)  Small shops: 12 nos., 20 m? each

Iv) Telephone booths : 4 nos. of suitable size.

V)  Separate sanitary blocks for ladies and gents.
vi) Staircasefor future expansion.

vii) All passages 2.5 mwide.

viii) RCC framed structure.

IX) Assume additional data if necessary. Draw to ascale of 1 : 50 or
suitable, line plan with north line.

Draw aline planto asuitable scalefor single story bank building. Built up
areaislimited to 200 m2. [6]

OR
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Q6) a)

b)

Q7) 8

b)

Q3) a)
b)

It is proposed to construct a bungalow for a Dean of Medical collegethe
following are the requirements for accommodation: [12]

1)  Adrawinghall-20 nv

i)  Living room-30m?

i) Kitchen cum dining room-20 nv?
IvV)  Guest bedroom-20 m?

v) Children’sroom-20 m?

vi) Master bedroom-20 m? provide adequate verandahs, passages, sani-
tary units, staircase etc. The structure may be planned as G+1 RCC
framed structure. Draw detailed ground floor plan.

What arethe salient features of vegetable market building? [6]

Write a short note on Maharashtra Regional and town planning

(MRTP)Act. [6]
Write ashort note on. [6]
)  Fireload

i)  Earthquakeresistance structure.

Compare fire resisting properties of concrete and stone. [9]

OR
What is TDR in constrution? How does it work? [6]
What isreverberation time and how isit calculated? [6]
Write a short note on 7/12 abstract, it's important and meaning of every
termonit? [5]
® o ©o
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[6002]-102 [Total No. of Pages: 3

S.E. (Civil Engineering)
MECHANICSOF STRUCTURE
(2019 Pattern) (Semester - 111) (201002)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Assume Suitable data, if necessary.

3) Use of Non-Programmable calculator is allowed.

Q1) @ A smply supported beam of rectangular section 230 mm wide and 450
mm deep is subjected to uniformly distributed load of 60 KN/m on entire
gpan of 4m. Determine maximum bending stressand draw Bending stress
Distribution diagram. [8]

b) A symmetric ‘I’ section having flanges each of 150 mm x 20 mm and
web of 200 mm x 20mm is subjected to a shear force of 100 kN. Draw
shear stress Distribution diagram of the beam. [9]

OR

Q2) @ A cantilever beam of span 1m is subjected to two point loads, 100kN at
the free end and 50kN at the centre of the beam. The beam isrectangular
In section having width of 300 mm and depth 600mm. Determine maximum
bending stress and draw Bending stress Distribution diagram. [8]

b) A beam of ‘T’ section having flange of 300 mm x 50mm and web of
400mm x 50mm, is subjected to maximum shear force of 200 KN. Draw
Shear stress Distribution diagram. [9]

Q3) @ A solidauminium shaft of 80mm diameter isto be replaced by ahollow
steel shaft of 80mm outer diameter. The two shafts have same angle of
twist per unit torque over thetotal length. If the shear modulus of steel is
three times the shear modulus of aluminium. Find the inner diameter of
the shaft. [9]

b) Theprincipal tensile stressesat apoint are 85N/mm? and 55N/mm?. Find
the normal, tangential and resultant stress on a plane at 25° with major
principal plane. Also find the angle of obliquity. [8]

OR
PT.O.



Q4) g

b)

Q3) 8

b)

Q6) a)
b)

Find maximum torque that can be safely applied to a shaft of 75mm
diameter. The permissible angle of twist is 1° in a length of 4m and
permissible shear stressis 40 Mpa. [9]

Take G = 80 Gpa.

Direct stresses of 150 N/mm? and 80 N/mm?, both tensile exists on two
perpendicular planes at a point in a body. Shear stress is also acting
along with these direct stresses. [8]

If the greatest principal stress at the point is 200 N/mm?, determine the
magnitude of shear stress on the two planes. Also find the maximum
shear stress at the point.

A steel column of 4m long and of 100mm diameter is fixed at one end
and free at other end. Determine the crippling load by Euler’sformula

Take E = 200 GPa. [6]

Determine the safe load, an angle strut 75mm x 75 mm x 10mm can
carry. The length of the strut is2m and it isfixed at one end and hinged
at the other. Consider factory of safety as1.5. Minimum radlicsof gyration
12.5mm and 6¢ = 400mpa (crosting 8 trem)

L

7500
Use Rankine'sformula. [6]
Determine core section for ahollow rectangular column of external size
B x D and internal size b x d respectively. [6]

OR

State assumptions and limitations of Euler’stheory. [6]
Determineratio of Crippling load given by Euler’sand Rankine'sformula
for acircular column of 60mm diameter and 2.5m long. [6]
Take yield stress as 310 MPa.
Rankines constant = 1/7500 and
E =210 GPa.

A rectangular column 300mm x 250mm is subjected to compressive
load of 160 kN acting at an eccetricity of 45 mm in aplane bisecting 250
mm side. [6]

Determine maximum and minimum stresses.
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Q7) @ Determine slope and deflection for asimply supported beam loaded as
shown below. Use Macaulay’s method. [9]

A S < -

b) Determinethevertical displacement atjoint ‘C’ by using unit load method.
Area of each member is 500 mm?. [9]
E = 210 Gpa.

OR

Q8) @ Determine maximum slope and deflection for a simply supported beam
shown infigure bel ow. [9]

Use Macaulay’s method.

40 \on 40 e

b) Determinevertical displacement at joint ‘C’ using unit Load method.[9]
Areaof each member is 600 mm?
E = 200 GPa.

..45: - Leny —-’\4-' Ten—Z
A \‘i— — B —F
/ 4oy
AN 7
e JL
N> 20k

C

v O <O

[6002]-102 3



Total No. of Questions: 8] SEAT No. -
P1476 [Total No. of Pages: 3

[6002]- 103

S.E. (Civil)
FLUDMECHANICS
(2019 Pattern) (Semester - 111) (201003)

Time:2¥%2Hoursg]| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2Q.30r Q4 Q50r Q.6Q.70r Q.8.

2) Answersto the all questions should be written in single answer-book.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

5) Assume suitable data, if necessary.

Q1) a) The resistance force R experienced by a partially submerged body
depends upon the velocity V, length of the body |, viscosity of the fluid
U, density of the fluid p, and gravitational acceleration g. Using

Buckingham-Pi method, prove that: [8]
R=pV 2 |_2¢ % , L
u ol

b) Explain following similarities as applicable to model studies: [6]

1)  Geometric similarity
i)  kinematic similarity

i) dynamic similarity

c) The velocity distribution in a boundary layer is given by [4]
u_y
U o6

Calculate displacement thickness.

OR

Q2) a) The velocity and discharge for a 50 scale model of a spillway are

0.35 m/sec and 0.11 m*/sec, respectively. Calculate corresponding velocity
and discharge in the prototype. [6]

PT.O.



b)

Q3) a)
b)

Q4) a)

b)

Q5) a)
b)

Explain the growth of boundary layer over a thin flat plate held parallel to
the direction of flow in a real fluid. [6]

Explain following similarity laws: [6]
1)  Reynold’s model law

1) Froude’s model law

Explain all types of minor losses in pipe. [7]

The water surface levels of two reservoirs differ by 12 m. They are
connected by a 55 m long pipe. For the first 25 m length the diameter is
120 mm and for the remaining length diameter is 150 mm. The Darcy -
Weisbach friction factor f for 120 mm diameter and 150 mm diameter
pipes are respectively 0.024 and 0.02. Determine the discharge. Neglect
minor losses. [7]

Draw typical velocity distribution diagrams for fully developed laminar
and turbulent flow through pipe. Also state the nature of velocity profile
for each. [3]

OR
Define following term applicable to turbulent flow through pipe: [6]
1)  instantaneous velocity
i) temporal mean velocity
i) Prandtl’s mixing length

Prove that for steady uniform laminar flow through circular pipe, the
velocity distribution diagram is parabolic. [9]

Calculate the value of Darcy Weisbach friction factor if Reynold’s Number
for flow through pipe is 100. [2]

Explain specific energy curve. [9]

A trapezoidal channel has side slope of 1 V: 1.5 H and the slope of the
channel bottom is 1 : 5000. Determine the dimensions of most efficient

channel section, if it has to carry water at 10 m*/sec. Take Manning’s
n=0.012. [8]

Explain different four types of flows in open channel. [4]

OR
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Q6) a)

b)

Q7) a)
b)

Q8) a)

b)

Calculate minimum specific energy and maximum discharge
corresponding to specific energy of 1.8 m that may occur in a rectangular
channel 5 m wide. [8]

Define following terms applicable for uniform flow computation:  [3]
i)  normal depth

i) conveyance

) section factor

Explain velocity distribution in open channel flow. [6]

Explain M1, M2,and M3 profiles of GVE. Give their practical example.[9]
A flat plate 1 m x1 m moves through air of density 1.2 kg/m? at 30 kmph.
Determine: [9]
i)  drag force

i)  lift force

i) resultant force

1v) power required to maintain the plate in motion.

Take C, = 0.18,C, = 0.70.

OR

In a wide rectangular channel of 100 m wide and 3 m deep has an average
bed slope of 0.0005. Estimate the length of the GVF profile produced
by a low weir which raises the water surface just upstream of it by 1.5 m.
Take Manning’s n= 0.035. Use direct step method and take two steps
only. Sketch the water surface profile. [10]

Differentiate between bluff body and streamlined body with neat sketch.

[5]
Draw a neat sketch showing variation of drag coefficient with Reynolds
Number for flow around circular cylinder. [3]
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[6002]-104

S.E. (Civil)
ENGINEERINGMATHEMATICSH 1
(2019 Pattern) (Semester-111) (207001)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

1
2)
3
4)
5)
6)

Questions No. 1 is compulsory.

Answer Q.20or Q.3,Q.40r Q.5 Q.60r Q.7, Q.8 or Q.9.
Non- programmable electronic packet calculator is allowed.
Figuresto the right indicate full marks.

Assume Suitable data if necessary.

Neat diagrams must be drawn wherever necessary.

Q1) Attempt thefollowing.

a)

b)

The first four moments of distribution about mean one 0O, 16, —-64 and

162, then standard deviation of adistributionis . [2]
) 21 i)y 12
i) 16 iv) 4
The value of Vf is [2]
) _2 iy 2

r r
i) 1 iv) O

r

For F=3x% +(2xz— V)] + zk, the value of j FdT aong straight line
joining points (0,0,0) and (2,1,3) is : [2]
) 15 iy 14
i) 16 iv) 8

PT.O.



d)

f)

Q2) g

b)

Q3) a)

. d°u  d°u .
The most general solution of PDE —-=—is . [2]
ot®  odx
) u(xt) = (c cos mx+c, Sin mx) e™
i) u(x,t) = (c, cos mx+c, sin mx) (c, cos mt +c, sin m)
i) u(xy) = (c, cos mx+c, sin nx) (c, €™+c, e™)
Iv) u(xy) = (ce™c, ™) (c, cosny + ¢, Sinmy)

A throw is made with two dice. The probability getting ascore of 10 is
_. [1]

: 1 1

)1 D

o1 : 2

Iii) = V) 3

The cross product of a& bisdefinedas Fx b = [1]
) abcosd i) absingn

i) absing iv) abcosgb

Calculate the first four moments about mean of the given distribution
aso find B, & B.,. [5]

X 2 2.5 3 3.5 4 4.5 S

f 5 38 65 92 70 40 10

Find coefficient of correlation from given data. [9]
n=25, Xx = 75, Xy = 100, x?= 250, Xy?=500, Zxy = 325.

An unbiased coinisthrown 10 times. Find probability of getting.  [5]
i)  Exactly 6 heads

i) Atleast 6 heads

OR
Find lines of regression for the following data. [9]
X 10 14 19 26 30 A 39
y 12 16 18 26 29 35 38
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b)

Q4) &)

b)

Q5) 8

b)

c)

One percent of articlesfrom acertain machine are defective. What isthe
probability of [9]

1)  Nodefective
i) Onedefective

Assuming that the diagram of 1000 brass plugstaken consecutively from
machine form anormal distribution with mean 0.7515 cm and standard
deviation 0.0020 cm. How many of the plugsarelikely to be approved if
the acceptable diagram is 0.752 + 0.004 cm. [9]

[Given A (2.25) = 0.4878, A (+1.75) = 0.4599]

Find the angle between vel ocity and accel eration vectors

at t=0for F =ef +log(t?+1) ] —tantk. [5]

In what direction from the point (1, O, 1) isthe directional derivative of
¢ = x?y 22 amaximum? What is the magnitude of this maximum? [5]

Show that Iﬁ::(2xz3 +6Y) I+ (6x—2y2) I +(3x°Z° - yZ)R isirrotational.

Find scalar ¢ such that F=V¢. [5]
OR

If directional derivativeof ¢=ax?y+by?z+ cz?x at (1,1,1) has maximum
magnitude 15 in the direction parallel to XT_lz y;23 :f . Hence find
thevalues of a, b, c. [5]
Attempt any one [5]
: r 2

) V2 (V.:—zj =5

D) v{"?‘-—b} -0

r
Show that ﬁ:%[rzé+(é.F)F]isirrotationaI. [5]
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Q6) a)

b)

Q7) 8

b)

Q8) 8

Evaluate {F.d T where F=(<’ + xy)i +(x* + y?) | where Cisthe square

formedbyy=+1landx=+1 F=x + V] + . [5]
Evaluate ” f.Ads where T=yzi +zxj+xyk and S is the sphere
X2+ y* + 22 =1 in thefirst octant. [5]

Apply Gauss divergence theorem to evaluate ”f_.ﬁds where

T =4x —2y?]+ 2k, S being the closed cylinder X2 + y2 = 4 bounded
by z=0andz=3. [5]

OR
Using Green’slemmafor F=(3x?—8y?)i +(4y—xy)j and the curve
C bounding the region R formed by x =0,y =0and x + y = 1,
evaluate | [ (V xF).dxdyk. [5]
R

Using Gauss divergence theorem evaluate ”(T?ﬁ)ds where

F=x%Z +yj — x2’k Where Sis the boundary of the region bounded by
the surfaces z = X2 + y? and z = 4y. [9]
A liquid mass is rotating with a constant angular velocity ® about a
vertical axis (positive z-axis) under the action of gravity. Find the pressure
at any point of the liquid, if the motion is steady. Use the equation
aq

ot +([@V)g=F- in assigning the symbol s appropriate meanings.[ 5]
P

2 2
If 8_2/ =c’ 8_2/
ot oX
both ends. Find the solution it. [8]
) y@Ot=0
i) y(,t)=0
ay

DR 0

V) y(x0)=Ix-x* 0<x<|

represents the vibrations of the string of length fixed at

[6002]-104 4



b)

Q9) &)

b)

u_ ,0u

Solve the following one-dimensional heat flow equation, g_ C ?
X

subject to conditions. [7]

)  u(0,t)=0, Vt

i) u(l,t)=0Vt

i) u(x,0) =x O<x<lI
V) u (X, t) is bounded.

OR
If the wave equation of vibration of string is given by, ?: 02?_
t X
Find the solution y (x, t), if, [8]
) y(O0t)=0Vt
i) y(,t)=0Vt
i) y(x,0)=0Vx
I
Y ﬂ i ax 0< x</2
dtlo |a(l-x) L ex<l
2
ou 9% .
Solve, — =—— if,
ot ox L7
1) uisfiniteforall t
i) u((0,t=0
i) u(mt) =0,

V) u(x,0)=nx=x> 0<x<r
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[6002]-105
S.E. (Civil Engineering)
ENGINEERING GEOLOGY
(2019 Pattern) (Semester - 111) (207009)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

Q1) a) What is unconformity and Describe various types of unconformities.

[6]
b) Define fault and explain the significance of fault in Civil Engineering.
[6]
c) What is plate tectonics? Explain divergent and convergent plates. [S]
OR
02) a) Define fold and explain any three types of folds. [6]

b)  What is mountain building process? Describe types of mountains. [6]
c)  Write short notes on : [5]
1)  Inlier and Outlier

11)  Strike and Dip of rocks.

03) a) Explain importance of preliminary geological exploration in civil
engineering. [6]

b) Explain applications of remote sensing in civil engineering. [6]

c¢) Compare direct and indirect methods of subsurface geological
investigations. [6]

OR

PT.O.



04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Describe in detail core drilling method of subsurface geological
exploration with its significance. [6]

What will be the effects of faulting on civil engineering structures?[6]

Explain how GIS is an important tool for civil engineers. [6]

Discuss on tunnel excavated through faulted area. [6]

Discuss on unfavorable geological conditions for reservoir area of dam.
[6]

A site is proposed for excavation of tunnel along A-B and M-N, passing
through axial and limb region of fold respectively. Justify the suitability

of tunnel 1s such conditions. [5]
OR
Explain Preliminary Geological Investigations carried out for
Tunneling. [6]
Explain influence of geological conditions on the choice and type of
dam. [6]
Explain significance of dipping strata in site selection for construction
of dam. [5]

What is landslide? Describe preventive measures against landslides.

[6]

Explain various types of aquifers. [6]

Describe requirements of good building stone. [6]
OR

What is earthquake? Explain causes of earthquake. [6]

What is groundwater? Describe methods of artificial recharge of
groundwater. [6]

Describe suitability of basalt, granite and limestone as a building stone.

[6]

F6d836
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[6002]-106

S.E. (Civil)
GEOTECHNICAL ENGINEERING
(2019 Pattern) (Semester - 1V) (201008)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Figuresto the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data if required.

5) Use of non-programmable scientific calculator is allowed.

Q1) a) Calculate the zero-air-void density for a soil with Gs = 2.70 at moisture
contents of 5, 10, 15, 20, and 25%. Plot a graph of ZAV versus moisture
content. [6]

b) A ring foundation is of 3.60 m external diameter and 2.40 m internal
diameter. It transmits a uniform pressure of 135 kN/m?. Calculate the
vertical stress at a depth of 1.80 m directly beneath the centre of the

loaded area. [6]
c)  Explain the field application of compaction test result and how to control
Field compaction. [5]

OR

Q2) a) List the factors affecting compaction and explain the effect of
compaction on any four soil properties. [6]

b) A raft of size 4 m x 4 m carries a uniform load of 200 kN/m?. Using
the point load approximation with equivalent point loads for four equal
squares, calculate the stress increment at a point in the soil which is
4 m below the centre of the loaded area. [6]

c) What is Isobar and Pressure bulb? Explain its significance. [5]

PT.O.



03) a)

b)

04) a)
b)

05) a)

b)

Comment on Unconfined Compression test is special case of Triaxial
Compression test. Explain Unconfined Compression test with respect
drainage, soil suitability and time requirement. [6]

The following table gives data obtained from triaxial compression test
conducted under undrained conditions on two specimens of same soil
sample. The diameter and height are 40 mm and 80 mm respectively
for both samples. Determine shear strength parameters analytically. [6]

Specimen 1 il
Cell pressure (kN/m?) 100 200
Deviator load at failure (N) 637 881
Increase in volume at failure (ml) 1.1 1.5
Axial Compression (mm) 5 7
Draw shear strength envelops for c-soils, @-soils and c-@ soils. Explain
Terzaghi’s effective stress principle. [S]
OR
Explain Thixotropy, Sensitivity and Activity of clayey soils. [6]

From a direct shear test on an undisturbed soil, evaluate the undrained
shear strength parameters. Determine shear strength, major and minor
principal stresses and their planes in the case of specimen of same soil
sample subjected to a normal stress of 100 kN/m?. [6]

Normal stress (kN/m?)

70

96

114

Shear stress at failure (kN/m?)

138

156

170

Explain with neat sketch the Peak and Residual shear strengths of

soils.

[5]

Compare between assumptions and principle of Rankine’s and
Coulomb’s theory of Earth pressure. [6]

For the retaining wall of 6 m height with vertical back, the top 3 m of
the sand fill has unit weight of 16 kN/m* and ¢ = 30° and the rest sand
fill have saturated unit weight of 18 kN/m?® and ¢ = 35° with
Groundwater table at 3m from bottom. Determine the force per unit
length of the wall for Rankine's active state. Also find the location of

the resultant. [6]

Explain with neat sketch Culmann’s graphical method of determination

of earth pressure. [6]
OR

[6002]-106 2



Q06) a)

b)

Q7) a)

b)

08) a)
b)

Explain with neat sketches at rest, active and passive earth pressure
with respect to wall movements. [6]

A retaining wall with a smooth vertical back retains a purely cohesive
fill. Height of wall is 12 m. Unit weight of fill is 20 kN/m?®. Cohesion
is 10 kN/m?. Show pressure distribution, at what depth is the intensity
of pressure zero. What is the total active Rankine thrust on the wall?
where does the resultant thrust act? [6]

Explain with neat sketch Rebhann’s graphical method of determination
of earth pressure. [6]

Explain with neat sketch stability analysis of Infinite Slopes in c-@
soil. [6]

An embankment 10 m high is inclined at an angle of 36° to the
horizontal A stability analysis by the method of slices gives the forces
per running meter: X Shearing forces = 450 kN, ¥ Normal
forces = 900 kN, X Neutral forces = 216 kN. The length of the failure
arc is 27 m. The soil has the effective values ¢' =20 kN/m? and ¢ = 18°.
respectively. Determine the factor of safety of the slope with respect to

(a) shearing strength and (b) cohesion. [6]

Explain Friction Circle Method with neat sketch. [6]
OR

Explain Landslides causes and remedial measures. [6]

An embankment is inclined at an angle of 35° and its height is 15 m.
The angle of shearing resistance is 15° and the cohesion intercept is
200 kN/m?. The unit weight of soil is 18 kN/m?. If Taylor's stability
number is 0.06, find the factor of safety with respect to cohesion. [6]

Explain Bishop’s method of stability analysis with neat sketch.  [6]

e
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[6002]-107
S.E. (Civil)
SURVEY
(2019 Pattern) (Semester - 1V) (201009)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4, Q50r Q.6, Q.7 or Q8.

2) Neat sketches must be drawn wherever necessary.

3) Figuresto right indicate full marks.

4) Assume suitable data if necessary.

5) Use of electronic pocket calculator is allowed.

6) Use of cell phone is prohibited in examination hall.

Q1) a) Explain with sketch the fixed hair method of tacheometry, when line
of sight is inclined downward (depression) and staff is held vertical?

[6]

b) State the different applications of contour lines. [S]

c) A tacheometer was set at an intermediate point between two stations

A & B and the following observations were made on the staff held

vertical position : [7]
Staff Instrument Vertical Staff reading
Station Station angle
A Intermediate + 4°30° 1.605, 2.400, 3.195
B between A & B | + 2°45° 0.805, 1.345, 1.885

Compute the length AB and RL of point B, if that of A is 395.400m.
The instrument and staff are in one line. (take multiplying constant as
100 and Additive constant as 0)
OR
02) a) A tacheometer with analytic lens. Having the value of constant 100 was
used and the following observations were made on staff held vertical. [8]

Instrument H.I. (m) | Vertical Staff at Staff Reading
station Angle
P 1.8 + 2°40° M 1.25, 1.93, 2.56
P 1.8 — 4°40° Q 1.45, 1.85, 2.30

R.L of station M i1s 50.00 m Calculate the R.L. of P & Q, distance PQ
and gradient of PQ line?

PT.O.



b)

03) a)
b)

04) a)

b)

05) a)

b)

State the different patterns of counter showing natural features.  [4]

Explain the procedure for finding out tachometric constant. [6]

Write a note on necessity and types of transition curves? [S]

Tabulate the data required for setting out the circular curve by the
deflection angle method using the following information : [8]

1)  Chainage of intersection point 1580 m

i1) Angle of intersection = 145°

ii1) Radius of curve = 380 m

iv) Peg Interval = 30 m

Draw neat sketch of combined curve with its notations. (4]
OR

Two tangents intersects at a chain age of 1320.5 m the deflection angle

24° calculate the following quantities for setting out all curves of radius
275 m. [8]

Calculate :

1)  Tangent length

i1) Length of long chord

1) Length of the curve

1v) Apex Distance

v) Chainage of Curve point & tangency point
vi) Versed sine

Enlist various linear methods of setting out curves and explain any
one with sketch. [S]

Enlist different linear and angular methods of setting out of curves.

[4]

Enlist the limitations of the prevalent survey techniques and also give

advantages of Space Based Positioning System. [6]

Write a note on setting out alignment of road. [6]

Explain necessity horizontal and vertical controls in construction

activity. [3]
OR
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Q06) a)

b)

Q7) a)
b)

08) a)

b)

State Different names of satellites and Write a note on GLONASS

(Global Navigation and Surveying System). [6]
Write a short note on survey for drainage line work. [6]
Write a short note on checking verticality of tall building. [S]

Describe the objective and classification of triangulation survey. [6]

State the classification and applications of Photogrammetry in

surveying. [6]

What are the objectives of hydrographic survey? [6]
OR

Explain sounding methods and sounding equipment of hydrographic

survey. [6]

State the working and uses of Electronic Total Station. [6]

Define geodetic survey and state its objectives of study. [6]

e
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SE. (Civil)
CONCRETETECHNOLOGY
(2019 Pattern) (Semester - 1V) (201010)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates:
1) AnswersQ.lor Q.2 Q3or Q4, Q50r Q.6 Q.70r Q8
2) Bold figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever, necessary.
4) Use of non programmable calculator is allowed in the examination.
5)  Your answers will be valued as a whole.
6) If necessary assume suitable data and indicate clearly.
7) Useof IS codes 10262,456 is not allowed.

Q1) @ Cadculatethecompressive strength of following specimen, of concrete.[6]

Sr. Crushingloadin
No. Specimen and size KN
) | Cubel: 150 mm x 150 mm x 150mm 600
i) | Cube?2: 150 mm x 150 mm x 150mm 630
i) | Cube 3: 150 mm x 150 mm x 150mm 625
b) Calculatethe split tensile strength of following specimen of concrete.[6]
S Specimen and size Crushingloadin
No. KN
i Cylinder 1 : 150mm diameter x 300 mm height 130
i | Cylinder 2: 150mm diameter x 300 mm height 140
il | Cylinder 3: 150mm diameter x 300 mm height 150
c) Writeshort noteon: [6]

1)  Shrinkage of concrete.
i)  Creep of Concrete.
OR

PT.O.



Q2) &)

b)

Q3) 3
b)

Q4) &)

Enlist non destructive tests for concrete. Explain core test along with its

advantagesand limitations.

[6]

Explaintheprincipa of rebound hammer with neat sketch. Enlist thelimitations

of rebound hammer test.

[6]

Explain the stress-strain relationship of concrete with neat sketch.  [6]

Define concrete mix design and state objectivesin mix design? [4]
Enlist the factorsinfluencing concrete mix design and explain any one of

them.

[5]

Enlist various methods available for concrete mix design and explain the
step by step procedure for concrete mix design 1S 10262 method.  [8]

OR

Design a concrete for grade M30 using IS code method for following

data

Parameter

Grade designation
Standard deviations
Factor based on the grade
of concrete, X

Type of cement

Workability

Exposure conditions

Degree of supervision

Maximum cement content

Type of aggregate

Specific gravity of cement

Specific, gravity of coarse aggregate
and fine aggregate

Water absorption of coarse aggregate
Water absorption of fine aggregate

Free surface moisture for coarse aggregate :
Free surface moisture for fine aggregate :
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[13]
Details
M30
5.00

6.50

OPC 53 grade conforming
to 1S 12269

75 mm (slump)

Moderate (for plain concrete)
Good

450 kg/m?

Angular coarse aggregate
3.00

2.65
0.50%

1.00%
Nil
Nil



Sieve Analysis

CourseAggregate
Analysis of coarse
IS Sieve | aggregatefraction | Percentage of different fractions
(mm) I | I Combined | omarks
(50%) (50%) (100%)

20 100 100 50 50 100 Conforming
10 2.80 78.30 14 39.15 40.55 to Table 7
4.75 0 8.70 0 4.35 4.35 of 1S 383

Fine aggregate : Conforming to grading Zone Il of Table 9 of 1S 383

/

70

60
\ \ CURVE 3 .
\ Cement of compressive strength = 53 MPa
5 \\\ CURVE 2 Cement of compressive
E 40 \\\\ : strength = 43 MPa
E 30 / ~.
J N
CURVE 1 ~—~——
Cement of compressive strength = 33 MPa \
20 \5-..<
\
. 10
&
8 0
0.25 03 0.35 0.4 0.45 0.6 0.65 0.6 0.65
FREE WATER CEMENT RATIO ‘

Figure: Relationship between free water cement ratio and 28 days compressive
strengths of concrete

Water content per m?® of concrete for 50mm slump :
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Sr. Nominal maximum size of aggregate Maximum water content
No. (mm) (kg/m?)
) 10 208
ii) 20 186
iii) 40 165
Volume of coar se aggregate per unit volume of total aggregate for water-
cement/water-cementitious material ratio of 0.30 :
Sr. Nomind Maximum  Volume of coarse aggregate per unit volume of
No.| sizeof aggregate total aggregate for different zones of fine
(mm) aggregate
Zonellll Zonell Zone|
) 10 0.56 0.54 0.52
ii) 12.5 0.58 0.56 0.54
iii) 20 0.68 0.66 0.64
Approximate air content :
Sr. Nominal maximum size of Entrapped air, as % of volume of
No. aggregate (mm) concrete
) 10 1.0
1)) 12.5 0.8
Iii) 20 0.5
Miinimum ¢ement content, maximum W{C and minimum grade of concrete

for different exposures with normal weight aggregates of 20mm nominal
maximum size:

Sr. Exposure  Minimum cement Maximum  Minimum grade of
No. content (kg/m?3) wW/C concrete

) Mild 300 0.55 M20

1)) Moderate 300 0.50 M25

iii) Severe 320 0.45 M30

V) Very severe 340 0.45 M35

V) Extreme 360 0.40 M40

b) What do you mean by : [4]
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Q5) 8

b)

Q6) a)

b)

Q7) &
b)
c)

Qg) a)
b)

)  Meanstrength

i) Variance

i)  Standard deviation

Iv)  Coefficient of variation

Write short note on [6]
1)  Ready mix concrete (RMC)

i)  Under water concreting

What do you meant by roller compacted concrete. Give real life

examples/application of roller compacted concrete. [6]
Discuss concrete vibrators and compaction equipments. [6]
OR
Define lightweight concrete? Classify the various types of lightweight
concrete by their method of production. [6]
Discussthe self compacting concrete (SCC) with itsadvantages, material
and examples of SCC mixes. [6]
Write short note on: [6]

1)  Fiber reinforced concrete
i)  Geo-polymer concrete

Discuss factors affecting the durability of concrete. [6]
Discussingredients/factorsinfluencing the permeability of concrete. [5]
Write short note on : [6]

)  Attack by seawater on concrete
ii)  Carbonation of concrete
OR
What are the symptoms and diagnosis of distress of concrete? [5]
Explain in detail corrosion monitoring technique for reinforcement and

preventive measures against corrosion. [6]

What do you meant by retrofitting of concrete? Discuss the use of fiber

reinforced polymer concrete for retrofitting. [6]
X X X
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[6002]-109

S.E. (Civil)
STRUCTURAL ANALYSIS
(2019 Pattern) (Semester-1V) (201011)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat sketches must be drawn wherever necesary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.
5) Use of electronic pocket calculator allowed.
6) Useof cell phoneis prohibited in the examination hall.

Q1) @ Anayze the beam shown in figure 1 by slope deflection method and
draw B.M.D. Assumeuniform flexural rigidity. [12]

15 KN 20 KN

l l

2m 2m 2m 2m
174 i
L 4 i /%/ /'V
Figure 1

b) Findtherotation B (6B) for the beam with uniform flexural rigidity as

show infigure 2. [6]
20 KN
18 KN/m
ﬂ l T Y Y YV Y YV VYV VYV YV Vo
ﬂ A A B c %
My 2m p 3m y 5m
1 4 4 =
Figure 2
OR

PT.O.



Q2) Analyze the frame shown in figure 3 by slope deflection method and draw

BMD. Assumeuniform flexural rigidity. [18]
20 kN
2m l 2m
< ¢
> ~
. 3
E o = D
Z i
> A
A\
Figure 3

Q3)a Anayze the beam shown in figure 4 by moment distribution method.

Assume uniform flexural rigidity. [12]
20 KN/m 25KN 20 KN/m
Airvv\rvvv YV l \rlwrirvlrk
/ A B ¢ D }&
v 5m Vv Im v Im 4m v
d gl 1 ’l
Figure 4

b) Define member stiffness; carry over moment and distribution factor. [6]
OR

Q4) Calculate fina end moments for the frame shown in figure 5 by moment
distribution method and draw BMD. Assume uniform flexural rigidity. [18]

10 kN

3m J. im

10 KN'm
YYVVYVYVYY
4m ®
é_“_‘z__.
o )

I

Figure 5
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Q5) @ Anayzethebeam ABC shownin figure 6 by stiffness method and draw
[11]

BMD.
80 KN
20 KN/'m
Aé i 117{;1\17\171\1\11(:
2m 2m 6m
74 7 V4 g
A 7 A 7
Figure 6

Explain stiffnessand flexibility and write elements of displacement matrix
[6]

g for theframe showninfigure 7.
15 KN/m
o i’luilﬁi v iy .
"= ==
Figure 7
OR

Q6) Analysethe bent shownin figure 8 by stiffness method. [17]

25 KNim
o STTTTTITL
R
g —
a
-
™=
Figure 8
3
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Q7) @ Determine collapse load for the beam shown in figure 9 with variable

moment or resistance. [12]
w w
ﬂ Mp l Mpi2 l Mp
A N s
/l.l 5 Lz 5L | 15L
pd
A A +
Figure 9
b) Explainidealized stressstrain curvefor plastic analysis. [9]
OR
Q8) @ Calculate plastic section modulus, shape factor and plastic moment for
thefigure 10. [13]
Properties of ISMB 200 section ; | xx = 2235.4 cm?, Zxx = 223.5 cm®,
A =32.33cm?,
,%L/ 100 mm f%/
] l 10.8 mm
E —» | 57 mm
]
I _] 10.8 mm
Figure 10
b) Defineload factor and shape factor. [4]
DR OO
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SE. (Civil)
PROJECT MANAGEMENT
(2019 Pattern) (Semester - 1V) (201012)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.
2) Neat diagrams must be drawn whenever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ Statetheprimary and secondary objectivesof material management.[3+3]
b) Explaintheprocessof material procurement in construction project.[2+4]
c) The monthly requirement of a sand for a particular firm is 849 cubic

meter. The cost of one cubic meter of sand is 25000. Ordering cost is
Rs. 200 per order and annual inventory carrying cost is 20% of average

inventory. [3+3]
Determine
)  EOQ
i)  No. of orders per annum
OR
Q2) @ Explaininbrief thefollowing: [3+3]

)  Raising of Indents
i)  Delivery of Material

b) How do you inspect quality of material like sand and aggregate on your
Site? [3+3]
c) Explainwhy safety program haveto be implemented at work site. What
points should be considered while making a safety program for the
following projects. [2+2+2]
1)  Highway construction
i)  Building construction

PT.O.



Q3) 8

b)

Q4) 8
b)

Q3) 8
b)

Q6) a)
b)

Q7) 8

Explain resource all ocation methods and their significance in manpower
planning. [5]

What do you mean by network crashing? Write down the step by step

procedure of network crashing? [6]
State the various methods of Project Monitoring. Explain any one in
brief. [6]
OR
What do you mean by EVA? Explain any one method in detail. [6]
Discussin brief direct cost and indirect cost. [6]
Enlist the various benefits of EVA to any project. [5]
Explain Demand and supply curve. [3+3]

Definethefollowing terms:
1)  Cost, Price and Value.
i) Equilibrium price, Equilibrium quantity. [3+3]

[Hlustrate with example® Law of Diminishing Marginal Utility” [2+4]

OR
Explain Concept of Cost of Capital & Time Vaue of Money. [3+3]

Mr. Uttam brought an air - conditioner for Rs. 20,000; he paid tax of
Rs. 2,000 and Rs.200 for transport. If he sold it to a customer for Rs.
22,500, what is the percentage profit or |0ss? [6]

Explain thefollowing lawswith suitable diagram. [3+3]
1) Law of demand and supply.
i)  Law of substitution.

What are the different types of appraisals required to undertake any
Project? Explain any onein detail . [2+4]
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b)

Q8) &)

Write a short note on: [3+3]
) Breakevenanalysis,
i) Detailed project report (DPR).

Comparethe project by NPV and B/C ratio method and stateitsfeasibility
If project cost isRs. 2,80,000 and it has net cash flow of Rs. 90,000 for

aperiod 4 years. Firm expect returns 10% per annum. [9]
OR

Following are the details of Project A and B. Using NPV (i = 8%),

comment on thefollowing statements: [6]

1)  Whether both projects are feasible?
i)  Whether both projects are not feasible?
i)  Either of the A or B isfeasible?

Years Project A Project B
Initial Investment | 4,00,000 4,50,000
1 1,20,000 1,40,000
2 1,25,000 1,45,000

3 78,000 76,000

4 80,000 65,000

5 75,000 60,000

6 - 90,000

b) Explainthe contentsof project Feasibility report with example.

Explain the role of Project management Consultant in Pre - tender and
Post - tender of a Project. [3+3]

¥ %k %k
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S.E. (ElectronicgE& T c/Electronics &Computer)
ENGINEERING MATHEMATICSHI|
(2019 Pattern) (Semester-111) (207005)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Q.liscompulsory.

2) Attempt Q.2 0r Q.3, Q.4 0r Q.5 Q.6 0r Q.7, Q.8 or Q.9.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

7) Write numerical calculations correct upto four decimal places.

Q1) Writethe correct option for the following multiple choice questions. [10]

a For F=x% + xyj, the value of I F.dr for the curve y=x joining the points

(0,0) and (L,1) is.

o y L
1) Ii) 3
.3 _ 2
Iii) > V) 3
b) Thecurl of vector field F= x?yi + xyZ + Z°yk at the point (0,1,2) is
) 4i—-2j+2k i) 4i+2+2k
i) 4+ 2k iv) 2 +4k
c) The poles of 2.1 are
) i, i 1,1
i) 1, v) 1,4
d
d) Given d—i=x+y2, x =0,y =1, h =02k, as defined in Runge-Kutta
method is given by
) 01 i) 04
i) 0.3 iv) 0.2

PT.O.



f)

Q2) &)

b)

Q3) g

b)

If Visthe backward difference operator the v f(x)is equal to
) f (X)-f(x-h) i) f (x+h)-f(x)
i) f (x+h) iv) f(x-h)

If f (2) is analytic on and within the closed contour C thenqg f(2)dz=

[Givenr,......., r. areresidues at poles]
) 27 ) e P T
i) O V) 27i(r+r,+....r.)

Find Langrange' sinterpolation polynomial passing through thefollowing

set of points. [9]
x |0 |12
y |4 |3 |0
1
By Trapezoidal Rule, find the value of {1 by taking h=0.25. [5]

Use Runge-kuttamethod of fourth order to obtain the numerical solution

d
of d—i =X+ Y, y(1) =15 intheinterval (1,1.1) with h=0.1. (5]
OR
Find value of y for x=0.5 using Newton’s forward difference formulafor
following data [9]

x {0 |1 |2 |3 |4

y | 1 |5 | 25| 100] 250

1 rd 2 1
Usesimpson’s (5 rule with four intervalsto find value of J.;dx [9]
1
Usemodified Euler’smethod to find the value of y satisfying the equation

d
d—i =log . (x+Y), Y(D =2 for x=1.2 correct upto four decimal places by

taking h=0.2. [9]

[6002]-111 -



Q4) &)

b)

Q5) &)

b)

Q6) a)

b)

Q7) &

Find the directional derivative of the function ¢ = xy* + yz* at (1,-1,1)
towards the point (2,1,-1). [9]
Show that the vector field [9]
F=(ysinz—sinx)7 +(xsinz+2yz)] + (xycosz+ y?)k isirrotational
& find scalar function & suchthat F=V ¢

_dr
If T i O then show that ¥ has constant magnitude. [5]
OR

Find the directional derivative of thefunction ¢ = €% at (1,1,1) inthe

direction of vector —i + 27 +Kk . [5]

If pPE=V¢ then provethat E.curlE=0 [5]

2

Provethat V2f (r) = a'f zd [5]
dr® r dr

Use Green's theorem to evaluate j F.dr [5]

where

_ NG yz

F=(2x—cosy)i + X(4+siny)j, Cistheellipse§+£=lz=0

Verify stoke’'stheorem for F = xy?i +yj + xz2k for the surface of rectan-

gular laminabounded by x=0,y=0,x=1,y=1,z=0. [9]

Evauate ” T.Ads over the surface of a sphere of radius 1 with centre at

origin. [5]
OR

Using Green's theorem, show that the area bounded by a ssmple closed

1
curve C is given by EI[Xdy_de]' Hence find area of the ellipse
X=2c0s0,y=3sing. [9]
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b)

Q3) a)

b)

Q9) a

b)

Using divergence theorem, show that f,[J.r_lde = ,grizr_-dg [5]

Verify stokes theorem for F=—y®% and the closed curve c is the bound-
. X2 yz
f theell —+=5=1
ary of thedlipse 2 [9]
If f (2) =u+ivisanaytic, find f (2 if v =(xy) (¢+4xy+y?) [9]

47° + 7
Evauate @Wdz where c is the contour |z-1|=2 by using cauchy

integral formula. [9]
Find the bilinear transformation which maps the points 1, i,—1 from
z—planeinto the pointsi, 0, —4 of w-plane. [9]
OR
If u=3x2—3y? + 2y find v such that f (z2)=u+ivisanaytic. Determinef(2)
interms of z [9]
z +2 _ 1 _
Evaluate Cﬁ 21 Z wherecis IZ—1I=§ by Residue theorem. [5]
Show that theimage of line parallel to x-axis are mapped onto hyperbola
in w-plane under the transformation w = sin hz. [9]
® O ©o
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S.E. (Electronics/ E&T.C)
ELECTRONICCIRCUITS,
(2019 Pattern) (Semester-111) (204181)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Figureto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessory.

5) Use of non-programmable calculator is allowed.

Q1) @ Draw block diagram of regulated power supply and explain the function

of each block? [6]

b) Withthe help of neat diagram explain buck-boost converter? [6]

c) Draw and explainlow dropout regulator? [6]

OR

Q2) @ Designaregulated power supply using LM 317 for output voltage gv and
15v IAdj=100 UA. [6]

b) Explaintheworking of SMPSwith neat diagram? [6]

c) Compare regulated and unregulated power supply? [6]

Q3) @ Listal parameter’'sof op-amp. Explain any four in brief ? [6]

b) Explainsignificance of negativefeed back, in op-amp amplifier? [9]
c) A duatinput balanced output differential amplifier hasfollowing specifi-
cation Rc=2.7KQ, RE=4.5kQ, + VCC==%10v, f=100; VBE=0.7V;

re=26.34Q calculate [6]
)  Voltagegain (Ad)
i) Rin
i) Ro
OR
Q4) @ Draw block diagram of op-amp and explain each block? [6]

b) Compare inverting and non-inverting configuration of op-amp with
following parameters:
1)  Feedbock Type

i) Ri
iy Gain
iv) Bandwith [5]

PT.O.



Q5) 8
b)

Q6) a)

Determine the Q point for dual input and balanced output differential
amplifier with RC=RE=65K 2 and supply voltage + 15V assumesuitable

data. [6]
Draw aninverting summing amplifier with threeinput and deriveexpression
for the output voltage Vo= — (Vat+Vb+V ) [6]
Design a practical Integrator with input Signal of 1.5 vpp and cut off
frequency of 3KHz for DC voltage gain of 10. [6]
Draw circuit diagram of 30p-amp Intrumentation amplifier and writeits
o/p equation? [6]
OR
With the help of neat diagram explain working of symmetrical schmitt
trigger? [6]

Design asquare wave generater using op-amp for frequency 1KHz to 10
KHz with 50 % duty cycle. draw diagram with component value.  [6]
Explain practical differentiator circuit with neat diagram?list [imitations

of ideal differentiator? [6]

Explain voltageto current converter with floating load? [6]

Determine the output voltage produced by 4 bit R-2R ladder DAC with

Vret=5v for bit sequence i) 0110ii) 1101 [9]

Explain working of flashADC in details. [6]
OR

Defineterms. [6]

) Lockrange

i)  Capturerange.

i) Pullintime

Iv)  Freerunning frequency.

With the neat diagram explain working of weighted resistor DAC?  [6]
Find the digital output of an ADC having t1=83.33 Msec and VR=100

mv for an input voltage. of +100mV. The clock frequency iskHz  [5]
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S.E. (Electronics/Electronics & Computer/E & TC)
DIGITAL CIRCUITS
(2019 Pattern) (Semester - III) (204182)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:
1) Answer Q.No.I or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat diagrams must be drwan wherever necessary.
3) Figures to the right indicates full marks.

Q1) a) Explain the working of a half-adder? Draw its logic diagram. [7]
b) Implement the full subtractor using a 1 : 8 demultiplexer. [S]

c) Implement the following function using multiplexer
f(AB,C)=Xm (0, 2, 4, 6). [S]

OR
02) a) Draw the logic diagram of full-adder and its truth table. [7]
b) Implement a full-adder using Demultiplexer. [S]
c) Implement the given logic function using a 4 : 1 multiplexer.
f(AB,C)=>Xm (0, 2, 4, 6). [S]
03) a) For the state diagram shown in figure, obtain the state table and design
the circuit using minimum number of J = K flip - flops. [8]
)

(-2
(60}
(10
(L
>

b) Explain the function of a shift register. Give its application. [S]
c) Explain with truth table the working of clocked RS flip-flop. [S]
OR

04) a) Design a sequence generator using T FFs (,)r_) 1=>7—4- 2| [8]

b) Explain the types of shift register. [S]
c) Explain with diagram the working of D type Flip-flop. Give its truth table.[S]

PTO.



05) a)

b)

Q06) a)

b)

Q7) a)

b)

08) a)
b)

Design the clocked sequential circuit for the state diagram using JK flip
flop. [9]

0/0

Draw ASM chart for a 2 bit up-down counter having mode control input
M. [8]
M=1 Up counter.

M = 0 Down Center.

OR
Design a sequential circuit using Mealy machine for detecting the
sequence......1001....... Use Jk Flip-flop. [9]
Explain in short: [8]
1)  State Diagram.
i)  ASM chart.

Explain the classification of memories based on their principle of

operation. [8]

Write a short note on concept of PLA and PAL. [10]
OR

Explain with circuit diagram the dynamic MOS memory. [8]

A combinational circuit defined by the function. [10]

F(A,B,0)=X(3,5,6,7)and F(A,B,C)=2(0,2,4,7)
Implement the circuit with PLA having 3 inputs, 3 products terms and 2
out puts.
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S.E. (Electronics/E & TC Engineering)
ELECTRICAL CIRCUITS
(2019 Pattern) (Semester-111) (204183)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Figuresto theright indicate full marks.
3) Assume Suitable data if necessary.

Q1) @ Whatisatwo port network?Mention the application of two port network

parameters [6]
b) Determinethe z parametersfor the circuit showninFig. 1. [6]
20Q 300
O AN A0

40 Q

—ANAN ]

Fig. 1

c) Findthe condition for symmetry and reciprocity of Z parameter.  [6]

OR
Q2) @ Explainthepole-zerosof network function. Also stateitssignificance.[ 6]
b) Find h-parametersfor the network shownin Fig.2. [6]
2Q 3Q
O A VAAA O
- 6Q
w '»)
Fig. 2

PT.O.



c)

Q3) a)

b)

Q4) g

b)

Q5) 8
b)

Determine Z(s) in the network shown in Fig.3. Find poles and zeros of
Z(s) and plot them on s-plane. [6]

1H

Z(8) ——>

]l
11
8|
m
AV
-
e

Fig. 3

What are the types of DC motor? A series motor should not be started
on no load. Why? [5]

Draw aneat sketch of aDC generator. State the functions of each part.[6]

A 200V lap wound DC shunt motor has 800 conductorson itsarmature.
Theresistance of thearmaturewinding is0.5 Q and that of field winding
Is 200 Q. The motor takes a current of 21 A, the flux per poleis 30 m

Wh. Find the speed and torque developed in the motor. [6]
OR
Explain significance of back em.f. in aDC motor. [9]

A 4 pole DC shunt generator with lap connected armature has field and
armature resistances as 50 Q2 and 0.1 Q respectively. If the generator has
to supply 60 lamps, with rating 100V/40 W each. Calculate [6]

I)  Total armature current

i)  Current in each armature conductor
i)  Generated EMF

Take 1V per brush as contact drop.

Why starter is required in a DC motor? Under what condition the
mechanical power developed in adc motor will be maximum®? [6]

Explain the effect of loading on induction motor. [6]

What are different methods of speed control for three phase induction
motor. Explain any one. [6]
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Q6) a)

b)

Q7) 8
b)

Q8) &)
b)

The power input to a 500V, 50Hz, 6 pole, 3 phase induction motor
running at 975 rpm is 40kW. The stator losses are 1kW and the friction

and windage lossestotal 2 kW. Calculate: [6]
) dip
i)  rotor copper loss
i) shaft power
Iv) efficiency
OR

State any 4 use of single phase induction motor? Differentiate between
“capacitor start” & “Capacitor start capacitor run” Single phaseinduction
motor? [6]

What aretypes of 3-phase induction motor? Explain any onein detail.[ 6]

The power input to the rotor of a440V, 50 hz, 6 pole, 3 phase induction
motor is 100kW. The rotor electromotive force is observed to make 120
cycles per minute. Calculate: Rotor speed. [6]

i)  Mechanical power developed

i)  Rotor copper loss per phase

Give types and applications of stepper motor. [5]

What is Brushless DC motor? Explain working and construction of any

one type of BLDC motor. [6]

What is the need of electric vehicle? Also give the advantages and

disadvantage of electric vehicle. [6]
OR

Compare Brushless DC motor with conventinal DC motor. [5]

Explain the construction and operation of permanent magnet stepper
motor. [6]

Draw the block diagram and explain components of electric vehicle. [6]
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SE. (E & TC/Electronics)
DATA STRUCTURES
(2019 Pattern) (Semester - 111) (204184)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

o1)

1) Neat diagrams must be drawn wherever necessary.
2) Figuresto the right indicate full marks.
3) Assume suitable data, if necessary.

a) Write a ‘C’ Function to Push and POP elements from a stack of
characters using an array. [6]

b) Convert the following infix expression to postfix using stack (show

all the steps properly) : a + b*(c/d$ a)/b [S]
c) Consider Following circular queue of characters and size 5. [6]
| A Y S B R
T T
Front Rear

Front point to A and Rear Points to C. Show the circular queue contents as
per the following operations at every step.

1)  Fis added to the queue.

11) Two letters are deleted.

1) K, L, M are added to the queue
1v) Two letters are deleted.

v) R is added to the queue.

vi) Two letters are deleted.

OR

PT.O.



Q2) a)
b)

d)

03) a)

b)

04) a)

b)

d)

05) a)

b)

Compare Stack and Queue. [4]
What are the applications of Stack.
Represent stack for decimal to binary conversion: (56)  to (---)2 [3]

Define Queue. What are conditions for ‘Queue empty’ and ‘Queue
full’ when queue is implemented using Array? Explain. [6]

Write a ‘C’ function for deletion in a queue using an array. [4]

Compare circular linked list with singly linked list in terms of pros and
cons. [6]

What is a singly linked list? Write C function for inserting a node at a
given location into a singly linked list. [6]

Explain the disadvantages of polynomial representation using an array.
Represent the following polynomial using a singly linked list. [6]

23x7 + 18x7 + 41x5 + 16x* + 3
OR

What is a doubly linked list? Write a ‘C’ function for Inserting a number
at the end of the doubly linked list. [6]

Write a ‘C’ function for Inserting a number at the front of the circular
linked list. [S]

Compare linked representation and array representation with reference
to the following aspects : [3]

1)  Accessing any element randomly
11) Insertion & deletion of an element
ii1) Utilization of memory

Write a short note on the Circular Linked list. (4]
Define the following terms with respect to Trees : [5]
1) Root

i1) Subtree

111) Level of node

1iv) Depth of Tree

v) Siblings

Write a recursive ‘C’ function for inorder, preorder, postorder tree
traversal? [6]
Construct the Binary Search Tree (BST) from the following data : [6]
5,2,8,4,1,9,7

Also show preorder, postorder and inorder traversal for the same.
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Q6) a)

b)

Q7) a)
b)

08) a)

b)

OR

Define a tree. Explain with a suitable example how a binary tree can be
represented using an array. [S]
Write an algorithm to implement non-recursive in-order traversal of a
binary search tree. [6]

The postorder and inorder traversals of a binary tree are given below.
Is it possible to obtain a unique binary tree from these traversals? If
yes, obtain the tree, if not give justification. [6]
Inorder Traversal : D BFEGAHIC

Postorder Traversal : DFGEBIHC A

Define Graph. Explain types of Graph. [6]
Compare DFS and BPS. [6]
Find the minimal spanning tree of the following graph using Prim’s

algorithm. Show all the steps. [6]

Define with an example : [6]
i) Path
i1) Cycle

ii1)) Connected graph
Define indegree and outdegree of a vertex in graph. Find the indegree
and outdegree of following graph. [6]
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c) Represent the following graph using the adjacency matrix and
adjacency list. [6]

Fig : 3

m|mim
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S.E. (Electronics/E& T C/Electronics & Computer)
SIGNALS & SYSTEMS
(2019 Pattern) (Semester - 1V) (204191)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Assume suitable data, if necessary.

5) Use of logarithmic tables slide rule, mollier charts, electronic pocket

calculator and steam table is allowed.

Q1) a) State the Dirichlet conditions for the existence of Fourier Series. [4]

b) Find the Trignometric Fourier Series for the periodic bidirectional
symmetric square waveform below. Plot phase and magnitude
response. [8]

x{ e—DC ,_‘L :Lo /f

o B v/

c) State and explain the physical significance for following properties for
CT signals. [6]

1)  Time Differentiation

7 b

i1) Convolution
111) Modulation
OR
02) a) Define Fourier series, write equations for Fourier series representation.
Compare it. [6]
b) Determine the complex exponential Fourier Series for periodic
Rectangular pulse train shown below. Plot its magnitude and phase

spectrum. [8]
) A ED
’ —-Z.(,:c CIp— o t
c) State and explain Gibb’s Phenomenon. [4]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

Q6) a)

[6002]-116

What are the limitations of Fourier series. Compare it with Fourier
Transform. Write the expression for Fourier Transform for CT Signals.

[S]
Find the Fourier transform of the signal x(f) = eu(z). Also sketch
magnitude and phase response. [6]
State the following properties of CTFT. [6]
1)  Linearity
11) Convolution
111) Time Reversal
OR
Find the Fourier Transform of sine wave signal and sketch magnitude
response and phase response. [6]
Find the Inverse Fourier Transform using partial fraction expansion.
[6]
: 1
X(W) =————
(Jw)”" +5jw+6
Find the Fourier Transform of x(7) = cos(w)u(?) using the properly.
[S]

Define convolution property of Laplace Transform and using same
property, determine Laplace Transform of following y(z). [6]

y(#) = x,(2) * x,(t) where

x () =e?. u()

x,(1) = e u(t)

State the limitations of Fourier Transform and need of Laplace transform.

Compare both. [6]
Find the initial and final value of given function [6]
X(S) = 25;4

S"+3S+2

OR
Find Laplace Transform of following signal. [6]
X ()
0 1 = = ‘ = €
2



b)

Q7) a)

b)

08) a)
b)

Find the inverse Laplace Transform [6]
S
XO)=————
®) S*+55+6
A signal has Laplace transform [6]
S+2
XO)=—"—"—
®) S +4S+5

Find Laplace transform Y(S) if
)y =1x@)
1) y@) =e. x(t)

Write short note on the following : [6]
1)  Random experiment

11) Random event

ii1) Sample space

iv) Random variable

v) Probability of certain event is

vi) If A and B are mutually exclusive events then P(A + B) =

A certain computer becomes in operative, if two components A and B
both are fails. The probability that A fails is 0.01 and the probability
that B fails is 0.05. However the probability B fails increase by factor
4, if A has failed. Calculate the probability that the computer becomes
inoperable. Also find the probability that A will fail if B has failed.

[S]

Define CDF and state any four properties of CDF. [6]
OR

Define PDF and state four properties of PDF. [6]

Find mean, second moment and standard deviation of x [6]

f (X)=A.e™u(x)

In a random experiment of rolling a dice Find the probability of [S]
1)  Getting a number 3 or 4

i1) Getting a number less than 5

ii1)) Getting a number between 3 and 6

000
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SE.(E& TC)
CONTROL SYSTEM
(2019 Pattern) (Semester - 1V) (204192)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Solvequestion Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Figuresto the right indicate full marks.

3) Assume the suitable data, if necessary.

Q1) a) Using Routh’s & Hurwitz’s criteria, comment on the stability if
characteristic equation is : S® + 3S° + 4S* + 6S° + 5S> + 3S + 2. [8]

b)  Sketch root locus of the unity feedback system with open loop transfer
Kk

. [10]
s(s+1)(s+4)

function G(s)=

OR

02) a) A feedback control system has open loop gain

k(s+2
G(S)H(s) = ( ;L ) . Determine the value of ‘k’ for
S(s+1)(s"+2s+5)
which the system is stable as well as critically stable. [8]

b) A unity feedback system has the loop transfer function,

k
G(s) = Determine : Breakaway points,
S(s+1)(s+3)(s+4)
intersection with imaginary axis. Plot root locus. [10]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

Q6) a)

b)

For a unity feedback System with open loop transfer function

G(s)= . Determine Damping factor, Undamped natural

4
S(s+2
frequency, reason peak, resonant frequency. [9]
The open loop transfer function of a unity feedback system is given

1
by G(S)= Sketch the polar plot and determine the gain
Y (5+1) (5+2) pOLp 8
margin. Also comment on the stability. [8]
OR

Draw Bode plot of the system with open loop transfer function :

Gle)= 10
S(s+2) (s+5)

crossover frequency, Phase crossover frequency. Also comment on

and determine gain margin, Phase margin. Gain

Stability. [9]
Derive the expression for resonant peak (M) and resonant frequency
(W). [8]

Obtain the expression for state transition matrix using Laplace transform
method and state any four properties of state transition matrix. [9]

Find Controllability and Observability of the system given by state

model. [9]
1 1 5 5
A=l -2 2|,B=|1[,C=[10 15 11},D=]0]
5 2 -8 10
OR
Obtain the state model for the system with transfer function
Y(S) 3S+4
e : [9]
U(s) S"+5S+6
Determine the transition matrix of state equation [9]
x=|" 73 X(t)
1 -4
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Q7) a)
b)

08) a)
b)

Explain Proportional mode, Integral Mode and Derivative Mode. [9]

What do you mean by Industrial Automation? What are its types?
Explain the architecture of an automation. [8]

OR
Explain the Ziegler-Nichols tuning method of a PID controller.  [9]

Draw and explain the block diagram of digital control system. [8]

000
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S.E. (Electronics/E& T C/Electronics&Computer)

PRINCIPLES OF COMMUNICATION (2019
Pattern) (Semester - 1V) (204193)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)
Ql) g

b)

Q2) &)

b)

Q3) 8
b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
Assume suitable data, if necessary.

Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Classify FM generazation methods & with suitable diagram explain FM

generation by Armstrong's Indirect method. [6]
A frequency modulated signal is represented by voltage equation
e.,~10sn[6x10°%+5sn12501] calculate [6]
i)  Carrier frequency f_ i)  Modulati ngfrequency(FM)

i) Max™deviation 5
Iv)  What power will this FM wave dissipatesin 20Q resistor?

Give comparison between pre-emphasis & De-emphasisin FM. [6]
OR

State the types of FM detector & with neat diagram explain Balanced

slope detector. [6]

Compare frequency modulation & phase modulation. [6]

Sketch PM waveform for sinusoidal input signal. Enlist advantages &
disadvantages of phase modulation. [6]

Describe Band limited & timelimited signal with suitableexample.  [6]
Draw & explain spectrum showing aliasing effect & Guard band.  [6]

Consider the signal { 3cos(200xrt)+(5sin 6000xt)+10 cos 1200xt} what is
Nyquist ratefor thissignal ? [5]
OR P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) a

b)

Q8) a
b)

Describe with the help of neat sketches of wave forms methods of
generation of PWM. [6]

Ilustrate the classification of multiplexing & with suitable diagram explain
timedivison multiplexing. [6]

The signal g(t)=10 cos (40nt) cos (400nt) is sampled at a rate of 500
samples/sec. [9]

)  DeterminetheNyquist rate
i)  Calculatethe cut-off frequency of ideal reconstruction filter.
i)  Draw the spectrum of resulting sampled signal.

Draw block diagram of Digital communication system & explainfunction

of each block. [6]
State types of quantization & explain uniform quantization in detail with
characteristics. [6]
Compare A-law & p-law compander. [6]
OR
Draw & explain Deltamodulation waveformwith dopeoverload & granular
noise. [6]
With neat block diagram explain PCM transmitter. [6]
Describe Adaptive Deltamodul ation with neat diagram. [6]

Define synchronization & with block diagram explain bit synchronization.

[6]

Explain the properties of line codes. [9]

Draw AT& T hierarchy multiplexing system & explainitin detail. [6]
OR

Explainworking principleof scrambling & unscrambling with example.[6]

Describewith block diagram ditital signal hierarchy using T, carrier system.

[6]
Draw thelinecodes- unipolar Rz, polar Rz, AMI & split phase manchester
for the bit stream 10110010. [9]

Q000
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SEE. (E & TC/Electronics & Computer)
OBJECT ORIENTED PROGRAMMING
(2019 Pattern) (Semester - 1V) (204194)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) What is a friend function? What are the merits and demerits of using

the friend function? [6]
b) What are the rules for overloading operators? [6]
c¢) Which is operator overloading? Write steps to overload << & >>
operators. [6]
OR
02) a) What is operator overloading? Why it is necessary to overload an
operator? [6]
b) Write a program to demonstrate friend function in C++. [6]
c) Give a programming example that overloads = = operator with its use.
[6]

03) a) What is inheritance? How to inherit a base class as protected? Explain
it in Multiple base classes. [6]

b) What is containment? Explain with the help of String, Date and
Employee class. Objects of Date and String classes are data members

of Employee Class. [6]
c¢) What does inheritance mean in C++? What are different forms of
inheritance? Give an example of each. [5]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Write a C++ program demonstrating use of the pure virtual function
with the use of base and derived classes. [6]

Discuss the role of access specifiers in inheritance and show their
visibility when they are inherited as public, private and protected. [6]

What is the ambiguity that arises in multiple inheritance? How it can
be overcome. Explain with example. [5]

Explain exception handling mechanism in C++? Write a program in

C++ to handle divide by zero exception? [6]

Explain class template using multiple parameters. Write a program in

C++. [6]

What is stream? Explain types of streams available in C++? [6]
OR

Explain Namespace in C++ with example. [6]

Write a C++ program using function template to find the product of
two integer or floating-point type of data. [6]

What is a user defined exception? Write down the scenario where we
require user defined exceptions. [6]

Write a program using the open() , eof(), and getline() member function

to open and read a file content line by line. [6]

Explain the role of seekg(), seekp(), tellg(), tellp(), function in the

process of random access in a file. [5]

What is file mode? Explain any four file modes supported by C++.
[6]

OR
Write a program using put() to write characters to a file until user
enters a dollar sign. [6]

What is the difference between opening a file with constructor function
and opening a file with open () function. [S]

Explain error handling during file operation. [6]

m|mim
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S.EE. (Electronics& Computer Engineering)
ELECTRONICCIRCUITS
(2019 Pattern) (Semester - 111) (204202)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Draw neat diagrams wherever necessary.

Q1) @ Write short note on current boosting regulator. [6]
b) Draw the detailed block diagram of SMPS and explain its operation.[6]

c) Design an adjustable voltage regulator using LM 317 for output voltage
from 10 to 20 V and draw the typical connection diagram. Assume:

R, =240Q and ladj. = 100 pA. [6]

OR
Q2) @ CompareLinear Voltage regulatorswith SMPS. [6]
b) Write ashort note on Low Dropout Regulator (LDO). [6]
c) For the circuit diagram as shown in the Fig. (3) calculate range of O/P
voltage. (Assume ladj = 50 pA). [6]

Y
Vin 40y ”_I.:M s

Ay

Q3) @ Explainthefollowing Op Amp parameters and statetheir ideal value [6]

1) Input offset Voltage
i) Slewrate

b) Draw circuit diagram of current mirror circuit and explainindetail. [5]

c) Drawthecircuitdiagram of Dua input balanced output differentia amplifier
and write down the expressions for [6]
1)  VoltageGain (Ad)
i)  Input Resistance (Ri)
i) Output Resistance (Ro)

OR

PT.O.



Q4) a)
c)

Q35) 8
b)

Q6) a)
b)

Q7) &)
c)

Q8) a)
b)

Draw the block diagram of Op Amp and explain in detail. [6]
Write a short note on Level Shifter circuits. [5]
A Dual input balanced output differential amplifier has the following
specifications: [6]

VCC=+10V,RC1=RC2=37kQ and RE=4.2k Q, pac = Bdc =
100 & VBE = 0.7V. 1! = 25.3Q

Calculate:

)  VoltageGain (Ad)

i)  Input Resistance (Ri)
i)  Output Resistance (Ro)

Draw circuit diagram of practical integrator and explain its frequency
responsein detail. [6]
Draw neat circuit diagram of :

1)  Non-inverting amplifier

i) Inverting summing amplifier [6]

Draw circuit diagram of precision full wave rectifier with showing input

and output waveform. [6]
OR

Explain in detail working of square wave generator with neat circuit
diagram. Draw waveform of output voltage and capacitor voltage. [6]
Draw neat circuit diagram of three Op-amp Instrumentation amplifier.

Enlist the advantages of I nstrumentation amplifier. [6]
Draw circuit diagram of inverting symmetrical Schmitt trigger and plot
hysteresis and explain in short. [6]
Draw and explain successive approximation A/D converter. [9]
Explain PLL withitsblock diagram. [6]

Calculate output frequency ‘f 0, Lock range ‘Af L', Capture range
‘Af C of aPLL, If RT =1kQ, CT = 0.1 uf, filter capacitor C = 10 uf

and internal resistance = 36 kQQ. Assume+V = 10V. [6]
OR
Draw the circuit diagram of R-2R ladder DAC. State the advantages
over binary weighted DAC. [9]
Define the term Free running frequency, Lock range and Capture range
inPLL. [6]
Draw circuit diagram of frequency multiplier using PLL and explainin
detial. [6]
v <P <O
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S.E. (Electronicsand Computer Engineering)
DATA STRUCTURESANDALGORITHMS
(2019 Pattern) (Semester-111) (204184)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn whenever necessary.
3) Assume Suitable data if necessary.
4) Use of non-programmable scientific calculator is allowed.

Q1) @ What isqueue? Explain insertion and deletion operation in queue with

suitable example. [6]
b) Writean algorithm for evaluating apostfix expressioin using stack. [6]
c) Evaluatefollowing postfix expression with the help of stack. [9]
53 + 62/* 35* +

OR
Q2) @ Write necessary C functions, PUSH and POP, to implement STACK of
integersusing array. [6]
b) Compare stacks and queues. [6]
c) Explaintheconcept of circular queue with an example. [9]
Q3)a CompareSLL withDLL? [6]
b) WriteaC function to insert anodeinto asingly linked list. [6]
c) Differentiate between static and dynamic memory allocation. Name and
explainin brief dynamic memory allocation functions. [6]

OR
Q4) @ ICompare array and linked list. Declare node structure for doubly Iink[ec]i
i<t 6
b) Writeafunctionin Cto deleteanodein SLL. [6]
Cc) Represent thefollowing polynomiasusing linked list. [6]

) 25x°+ 15x*+ 5x3+ 2%+ 100
i) 16X+ 9x*+ 5x2+ 2x

PT.O.



Q5) 8

b)

Q6) &)

b)

Q7) 8

Definethefollowing termswith suitable example. [6]

)  Strictly binary tree

i) AVLtree

i)  Skewed binary tree

Construct abinary search tree for the following set of elements. [6]

52,8,4,1,9,7

Traverse the resulting binary search treein post-order manner.

What isthreaded binary search tree. Explain with suitable example. [5]
OR

From the given traversal construct the binary tree. [6]

Inorder : DBFEAGCLJHK

Postorder : DFEBGLJKHCA

Explain with suitable example how binary tree can be represented

using. [6]
) Array

i) LinkedList

Construct abinary search tree for the for following data. [5]

CAR, BAG MAN, ADD, SAD, FAN, TAN

What do you mean by adjacency matrix and adjacency list. Give the
adjacency matrix and adjacency list of the following graph. [6]
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b) Construct a minimum spanning tree for the following graph using

Kruskal’sAlgorithm.

5

A E |

P -.\\ . "’_3
o/
1 \ 10 /.
? J"‘l 2

:.)‘A/"—"\-.\\_ . ‘!..
. B - C . D |

c) ExplainDijkstra sshortest path algorithm with suitable example.

OR
Q8) @ Writeanagorithm for depth first search technique.

b) Perform depth first search algorithm on the following graph.

/

5 &

B
D

c) Definewithexample.
)  Connected Graph
i) Path

4 L)

L)
L)
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[6002]-122
S.EE. (Electronics & Computer Engineering)
COMPUTER ORGANIZATION
(2019 Pattern) (Semester - 111) (204203)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Solvequestion Q.10or Q.2, Q.30or Q.4, Q.50r Q.6 and Q.7 or Q.8.

2) Figuresto theright side indicate full marks.

3) Assume the suitable data, if necessary.

Q1) @ Differentiate between programmed I/O and interrupt driven |/O. [4]
b) Explainany two DMA datatransfer modes. [6]
c) Explainfunctionsof following blocks of 8237: [8]

e  Priority encoder

Program command control

OR
Q2) @ Write short note on programmed 1/0O. [4]
b) Explaindifferent methodsto handle multipleinterrupt request. [6]
c) WhatisDMA ?Explain DMA cyclestealing. [8]
Q3) @ What ismachineinstruction? Explain types of instructions. [8]
b) Explain addressing modes of 8086. [9]

OR
Q4) @ Explainthefollowing addressing modeswithoneexampleeach:  [9]

)  Immediate i) Register Indirect

i)  Direct Addressing
b) What are the factorsthat must be considered for deciding the instruction
length. [8]

PT.O.



Q5) @ Explainindetail pipeline performance. [9]

b) Depict the concept of Instruction level paralelism. [9]

OR
Q6) @ Discuss the architecture of Pentium 4 processor. [9]
b) Explain Design issues of Super scalar processor. [9]
Q7) @ Explainindetail Microprogram Sequencing. [8]
b) Write a short note on fetching aword from Memory. [9]

OR
Q8) @ Give difference between Hardwired Control Vs Microprogrammed
Control. [8]
b) Explanindetail Multiple Bus Organization. [9]

VVVV
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[6002]-123
S.EE. (Electronics & Computer Engineering)
PRINCIPLES OF PROGRAMMING LANGUAGE
(2019 Pattern) (Semester - 1V) (204206)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Solvequestion Q.10or Q.2, Q.30or Q.4, Q.50r Q.6 and Q.7 or Q.8.

2) Figuresto theright side indicate full marks.

3) Assume the suitable data, if necessary.

Ql) @ Explainindetail about seperate and independant compilation. [8]
b) Explainindetail about languagefeaturesfor programminginthelargefor
Adaprogramming. [10]

OR

Q2) @ Explainthekey featuresof object oriented programming language. [8]
b) Explainconcept of Interfaceand implementationin detail with example[10]

Q3) @ ExplainJavahistory indetail. [8]
b) Explaintheuseof for loop with syntax and suitable programming example
inJava [9]

OR
Q4) @ Explaintheterms i) JDK ii) VM iii) JRE with black diagram. [8]
b) Explain about following Jump statement in Java i) break statement
1) continue statement. [9]
Q5) @ Explain concept of constructorsin Javawith suitable example. [8]
b) WriteaJavaprogram for class Rectangleto calculate areafor Rectangle.
[10]

OR

PT.O.



Q6) @ What isgarbage collectionin Java? Explain use of finalize () method in

Java. [8]
b) Explainabout abstract classin Javawith suitable example. [10]
Q7) @ Explainabout predefined streamsin Java. [8]
b) Explainabout requesting repainting in Java. [9]
OR

Q8) @ Explainindetail about writing console output in Javawith suitableexample.
[8]
b) Explain concept of enception handling in Javawith suitable example. [9]

VVVV
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[6002]_ 124 [Total No. of Pages: 3

S.E. (Electronicsand Computer Engineering)
SYSTEM PROGRAMMINGAND OPERATING SYSTEMS
(2019 Pattern) (Semester - 1V) (204207)

Time: 2% Hours] [Max. Marks: 70
Instructions to the candidates:

1) Answer Q.lor Q.2 Q3or Q4 Q50r Q.6 Q.7 0or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Differentiate between pre- emptivel & non - pre- emptive scheduling.[6]

b) Consider thefollowing processesarrival timeand burst timeare as shown.
Calculate average waiting time and average turnaround time using FCFS

scheduling algorithm. [6]
Process Arrivdtime Bursttime

P1 02 02

P2 05 06

P3 00 4

P4 00 07

P5 07 o4

c) What is Real Time Operating Systems? Explain different types of Real
Time operating systemswith suitable exampl es. [8]

OR
Q2) @ What is meant by system calls in operating system? Why system calls
are necessary in OS? Explain the working of System Callsin OS.  [6]

b) Inthefollowing example, there are five processes named as P1 ,P2, P3,
P4, and P5. Their arrival timeand burst timeare given below inthetable.
If the CPU scheduling policy is Round Robin with time quantum = 2
unit, calculate the average waiting time and average turnaround time. [6]

PT.O.



Q3) &)

b)

Q4) &)

b)

Q) 8

b)

Process Arrivdtime  Bursttime

P1 00 05

P2 01 03

P3 02 01

P4 03 02

P5 04 03
Draw and explain Microkernel kernel Operating System. Differentiate
between Microkernel and Monolithic Kerndl. [8]
What is Inter Process Communication (1PC)? Explain the terms Shared
Memory and message passing for IPC., [8]
What isMutual Exclusion? Explain any three mutual exclusion techniques
indetail. [8]

OR

Write anote on
1)  Dinning philosopher problem
i)  Producer consumer problem [8]

Find out the safe sequence for the execution of the following processes

using banker’salgorithm. [8]
Maximum resources R1 =13, R2= 7, R3=10
Allocation Matrix Maximum Required
Process R1 R2 R3 Process R1 R2 R3
P1 02 01 01 P1 04 03 03
P2 07 02 03 P2 07 02 o
P3 03 02 02 P3 o4 02 05
P4 01 01 03 P4 05 03 (3

What is page replacement in operating systems? What is meant by page
fault? List the page replacement algorithm and explain LRU in detail.[ 8]

Explain Fixed Partitioning and Dynamic Partitioning memory management
Schemes. Also state their advantages and disadvantages. [8]

OR
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Q6) a)

b)

Q7) &

b)

Q8) a)

b)

What isMemory Segmentation?\What isneed of Memory Segmentation?
How Does Memory Segmentation Work? What are the advantages and
disadvantages of Memory Segmentation. [8]

)  Explain concept of paging with suitable diagram. [8]
i) Calcutate the number of page faults and page hits for the page
replacement policies LRU for the given reference string

7,1,0,2,0,3,0,4,2,1,0 with 4 frames.
Explain /O softwarelayer. [6]
What is I/O buffering? Explain double I/O buffering and state its
advantages and disadvantages. [6]
What isRedundant Array of Independent Disks (RAID)?Write advantages
and disadvantages of RAID. [6]
OR
Explain Direct Memory Access (DMA) I/O datatransfer technique with
suitable block diagram. [6]
Explain thefollowing file organization techniques. [6]

)  Serial fileorganization
i)  Indexed - Sequential file organization

List and explain operating system design issues. [6]

X ok %k
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[6002]-125

S.E. (Electrical Engineering)
POWER GENERATIONTECHNOLOGY
(2019 Pattern) (Semester-111) (203141)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessory.

5) Use of non-programmable calculator is allowed.

Q1) @ How arehydroelectric power plants classified? [9]
b) Explaintheimportance of hydrograph for theinstallation of hydroelectric
power plant. [9]
c) Draw layout of hydroelectric power plant and explain functionsof different
components. [8]
OR
Q2) @ Discuss the various factors which affect the location of site of a hydro-
power station. [9]
b) Compare between Kaplan turbine and francisturbine. [9]
c) Explainthe phenomenon ‘water hammer’ in hydroel ectric power station.
State the procedure to overcome this problem. [8]
Q3) @ Comparevertical axisand horizontal axiswind turbine. [4]
b) Explainhistorical development of wind power. [6]
c) Derivetherelation of power in wind and explain impact of tower height
on power generation inwind energy system. [7]
OR

Q4) @ Writein brief advantages and disadvantages of wind energy. [4]
b) Explainany two speed control techniques used in wind turbine to extract
maximum powe. [6]

c) Withneat diagram explain different components and their functionsin
horizontal axiswind turbine. [7]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

Explaintheterms. [4]
)  Concentrationratio

i)  Cloudy index

Explain the methods of measurements of solar radiations. [6]

Explain the working of PV cell and ssimplest Equivalent Circuit for a

photovoltaic Cell. [8]
OR

Explaintheterms. [4]

1)  Solar radiations
i)  Solar constant
Explain theimpact of shading on PV systems|-V curve. [6]

With the help of diagram explain the main concept of solar thermal power
plant? [8]

What isagrid connected renewabl e system, explain with neat skech.[4]

Explain the process of municipal solid waste to energy conversion. [6]

Write a short note on [7]

)  Biomassenergy

i)  Fuel cell energy

OR

Explain standal one renewable system with neat diagram. [4]

Describethefuel cell. How they are used for energy storage requirement?
[6]

Write a short note on. [7]

)  Geothermal energy

i)  Ocean energy
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[6002]-126 [Total No. of Pages: 2

S.EE. (Electrical)
MATERIAL SCIENCE
(2019 Pattern) (Semester - 111) (203142)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.lor Q.2, Q30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) @ Explain various factors which affects breakdown of solid insulating

material. [6]
b) Discussinsulating materialsused for transmission line. [6]
c) Statethe propertiesand application of [5]
) Mica
i) SF,
OR

Q2) @ Classifyinsulating materialsand hence write properties and applications
of any two materials from Class C type. [6]

b) Explain propertiesof insulating materialswhich areused inlineinsulator.
[6]
c) Give propertiesand application of PV C and polyethylene. [9]

Q3) @ What do you mean by spontaneous magnetization? And derive
curie-Weisslaw for ferromagnetic material. [6]

b) Definethefollowingterms. [6]
1)  Magnetic dipole moment
i) Magnetization
i)  Magnetic susceptibility

PT.O.



Q4) g
b)

Q35) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) a)

b)

A magnetic field strength of a material is 10° A/m. Given that magnetic
susceptibility of material at room temperatureis1.25x 10-3. Calcul ate] 6]

1) Induced magnetization.

i)  Flux density
i) Permesability

OR
Compare paramagnetic and ferromagnetic material . [6]
Explain ferromagnetic and ferrimagnetic material and their application.[6]
Differentiate between soft and hard magnetic material. [6]

Give the properties and application of

1) Copper

i) Aluminium. [6]

What is thermal bimetal? Which materials are used for this, give any

three application. [6]

Write a short note on thermocouple. [5]
OR

Describe properties and application of [6]

1)  Nicrome

i)  Tungsten

Givethe properties and application of Manganin. [9]

Explain Soft and hard solder. [6]

Explain energy bands with neat sketch. [6]

Giveany three nano molecular machines [6]

Explain SET(Single Electron Transistor). [6]
OR

Explain [6]

)  Nanowires

i) Nano carbon tubes

Explain Carbon cluster. [6]

Describe with neat diagram molecular machines. [6]

<Y <P <O
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[6002]-127

S.E. (Electrical)
ANALOGAND DIGITALELECTRONICS
(2019 Pattern) (Semester - IIT) (203143)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.10r Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Whatis PAL? Explain in detail with suitable diagram. [6]
b) Write a short note on FPGA. [6]
c¢) Whatis RAM? Explain SRAM & DRAM in detail. [5]

OR
02) a) Write a short note on PLA. [6]
b) Explain CPLD with the help of neat logic diagram. [6]
c¢) What is ROM? Explain PROM and EPROM in detail. [5]

03) a)  Explain the working of OP-AMP as zero-crossing detector with circuit

diagram and waveforms. [6]
b)  Write a short note on V to I converter with grounded type load. [6]
c) Explain working of OP-AMP as instrumentation amplifier. [6]
OR
Q04) a) Explain operation of OP-AMP as peak detector. Draw circuit diagram
and waveforms. [6]

b) Explain sine wave generator with neat circuit diagram and waveforms.[6]
c) With the help of circuit diagram and waveforms explain application of
OP-AMP as comparator. [6]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Draw and explain frequency response characteristics of low pass & high

pass filters. [6]
Explain working of IC 555 as astable multivibrator. [6]
Draw a neat circuit diagram of LM-317 and derive formula for variable
voltage available at the output in terms of circuit parameters. [S]
OR
Explain high pass filter using OP-AMP with its frequency response. [6]
Explain working of IC 555 as monostable multivibrator. [6]
Explain the function of 78 XX and 79XX voltage regulator. [5]

Draw neat diagram and waveforms of single phase half wave rectifier
with resistive load. Define: [6]

1)  Efficiency.

1)  Form factor.

i) Ripple factor.

1v) Peak inverse voltage.

Explain full wave centre tapped rectifier supplying resistive load with
circuit diagram and waveforms. [6]

Draw and explain the operation of single phase bridge rectifier supplying
RL load. [6]

OR

Explain the working of single phase full wave bridge rectifier with RL
load. [6]

A voltage of 200 sin (1007t*t) is applied to a half wave rectifier with a load
resistance of 10 k€. Calculate the maximum current, RMS current,

average current, AC input power and ripple factor. [6]

Draw neat diagram of three phase full wave bridge rectifier with R load

and explain its working. [6]
X ¥ 0
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[6002]-128

S.EE. (Electrical Engineering)
ELECTRICAL MEASUREMENTSAND INSTRUMENTATION
(2019 Pattern) (Semester-111) (203144)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) SolveQ.lor Q.2,Q3o0r Q4,Q50r Q6 Q.70r Q.8
2) Figuresto theright side indicate total marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume Suitable data if necesary.
5) Use of non-programmable calculator is allowed.

Q1) & Draw two possible connections of wattmeter for power measurement in
single phase circuit. State clearly which connection should be used for
respective conditions. [6]

b) Two wattmeters are connected in a balanced start-connected load. The
circuit is supplied from a 3-phase, 440 V, 50 Hz supply system. The
currant in each phaseis 20 amperes and lags behind its phase voltage by
40 degrees. Calculate. [6]
I)  Phasevoltage
i) Load impedance
i)  Readings of the two wattmeters

c) Give any 3 points of comparison between 1 wattmeter method and 2
Wattmeter method for measurement of active power ina3 phasecircuit.[6]

OR
Q2) @ Draw circuit diagram and phasor diagram for one wattmeter method for

reactive power measurement in a 3 phase star connected (R+L) load.
Explainthismethodin brief. [6]

PT.O.



b)

Q3) a)
b)

Q4) &)

b)

When two wattmeter method is used for measurement of power in a
three phase balanced circuit, comment upon the readings of the two
wattmeter under following conditions. [6]
1)  whenthe power factor is unity

i)  when the power factor is zero

i)  when the power factor is0.5 lagging

Power input to a 150 kW, 440V, 3-phase induction motor is measured
by two wattmeter method. The wattmeter readings are 115 kW and
50 kW. Calculate. [6]
i)  Theinput to the motor

i)  Power factor of the motor

i) Linecurrent drawn by the motor

With suitable block diagram explain working of static energy meter. [6]

A 230V. 1 phase energy meter has a constant |load of 4A passing through
it for 6 hours at unity power factor. If the meter disc makes 2208
revolutions during this period what is the meter constant in revolutions
per kWh? Calculate the power factor of the load if the number of
revolutions made by the meter is 1472 when operating at 230V, 5A for 4
hours. [6]

Explain working of TOD meter with asuitable diagram. [5]
OR

With suitable labelled diagram explain constructional details of single
phase induction type energy meter. [6]

What islag adjustment in case of energy meter? Explainitin detail with
suitablediagrams. [6]

Derivetorgque equation of induction type energy meter with usual notations.

[5]
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Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q3) 8

b)

Explain any two types of resistive transducers. [6]
Explain Phase angle measurement by Lissajous pattern. [6]

With suitable diagram explain construction and working of McL eod gauge.

[5]

OR
State detail classification of transducers. [6]
With suitable diagram explain constructional detailsand working of pirani
gauge. [6]
With suitable diagram, explain current and frequency measurement by
CRO. [9]
State 3 advantages and 3 disadvantages of LVDT. [6]

With suitable diagram explain nucleonic method of level measurement.[ 6]

With suitable diagram explain construction and working of semiconductor
type strain gauge. [6]

OR

With suitable diagram explain construction and working of foil typestrain
gauge. [6]

With suitable diagram explain construction and working of LVDT. [6]

With suitable diagram explain hydraulic method of level measurement.[6]
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[6002]-129
S.E. (Electrical)
Engineering Mathematics - 111
(2019 Pattern) (Semester - 111) (207006)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Question No. 1 is compulsory.

2) Attempt Q.2 0r Q.3, Q.4 0or Q5 Q.6 0r Q.7,Q.80r Q..

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right side indicate full marks.

6) Use of electronic pocket calculator is allowed.

Q1) a) The standard deviation of binomial probability distribution is, [1]

h o Jpg i) /np
i) np iv) /npg

Z

€

b) The poles of f(Z)=(Z_1)(Z_%) are [1]
) z=12 ) z=3,-1
i) z=3/2,-1 iv) z=1,3/2

c¢) In a poisson probability distribution if n = 100, p = 0.01 p(r = 0) is
given by, [2]
1)  2le 1) 4le
i) 1/e iv) 3le

d) If ¢ =2x* — 3y* + 472, then curl (grad ¢) is, [2]
h 3 i) 4xi-6y]+8zKk
i) O iv) 4x -6y + 2z

PT.O.



Q2) a)

b)

03) a)

, z+1 .
Residue of f(2)=— pata pole z =i is,

Z’+
i s
Y o
111) i 1v) i
k
z-transform of f(k)=F k > 0 is given by
1 I i) %
iii) € iv) e*
g X

Find the fourier sine transform of 7

Attempt any one :

i)  Find z-transform of f (k) = 3(2¢) - 43 k>0

Z
11) Find the inverse z-transform of f(Z)=m; | z[>3

Solve f(k+2)—5f(k+ 1)+ 6f (k) =36,f(0)=f(1)=0.
OR
Attempt any one :
k

2
i)  Find z-transform of f(k)=?, k>1

11) Find inverse z-transform of

22

f(2)= 1
(z—l)(z—zj

;l<|z|<1
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b)

04) a)

b)

05) a)

b)

Solve the integral equation : [S]

. I 0<A<1
.[f(x)sinﬁxdx: 2 1<A<2
0 0 A>2
Find the fourier transform of [5]
a—| x| |X|] <a
f(X)=
0 | X|>a
sin® X

dx

Hence, find the value of I: 2

First four moments about the value 4 arel, 4, 10 and 45. Find first
four moments about mean, coefficient of skewness and kurtosis. [5]

Find correlation coefficient for following distribution, [5]
X5 9 15 19
y|7 9 14 21
The mean and variance of Binomial distribution are 4 and 2 respectively,
Find P(r < 2). [5]
OR

Given the information, n = 5, Xx = 30, Zy = 40, Zx* = 220, Zy* = 340,
2xy = 214. Find regression line of y on x and estimate y for x = 10.[5]

The mean number of defectives in a sample of 20 is 2 Out of 2000
such samples, how many would be expected to contain, 1) No defective
sample ii) At most 3 defective, samples. [5]

A fair coin is tossed 64 times. Using normal distribution with mean
32, standard deviation 4 find the probability of getting 1) number of
heads between 28 to 40 and ii) number of heads less than 28. [5]

[Given : A(1) = 0.3413, A(2) = 0.4772]
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Q06) a)

b)

Q7) a)

b)

08) a)

b)

Find directional derivative of ¢ = xy* + yz® at (1, —1, 1) along the
direction normal to the surface x> + y>* + 22 =9 at (1, 2, 2) [5]

Show that the vector Field. [5]

F=(ysinz — sin X)i + (Xsin z+2yz)| + (Xycos z+ y*)k is irrotational,
and find scalar potential ¢ such that F=V ¢.

Find the work done in moving a particle once round the ellipse

2 2

XY

—+— = 1 = 1 .
516 7 0 under the force field [5]

F=(2X-Y+2)l +(x+y—2*) ] +(3X=2y+42)K

OR
Find directional derivative of ¢ = 4y*z — 2xz* at (1, 2, —1) along the
linex—1=2(y+1)=z7-2 [5]
Show that (any one) : [S]

i) V.{rv(%ﬂ:w r

axr a 3@ar
r’ }:_r_ﬁ =

i)y V x[

Using Green's theorem for F=xyi +y*] over region R enclosed by
parabola y = x? and line y = x in the first quadrant evaluate

_l(xydx+ y2dY)_ [5]

If V = 3x% — y?, find its harmonic conjugate u. Also find f(z) = u + iv
interms of z. [3]

Use Cauch | formul 1 35—422+Z 0Z where C
se Cauchy's integral formula to evaluate where C 1s
y g T (z-1)(z+1)

, |
the circle |Z_1|:E [S]

Find a bilinear transformation which maps the points —i, 0, 2 + i of the
z-plane onto the points 0, —2i, 4 of the w-plane. [S]
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09) a)

b)

OR
If (z) = u + iv is analytic, find f(z) if u — v = (x — y) (&% + 4xy + y?). [5]

e’ dz
(z+1) (z+2)’

1
Evaluate Cﬁ where C is the circle |Z+1|:E using Cauchy's

C
Integral formula. [5]
z-1

Find the map of the straight line y = x under the transformation W=m

[5]
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[6002]-130
S.EE. (Electrical)
POWER SYSTEM - |
(2019 Pattern) (Semester - 1V) (203145)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q.lor Q.2, Q.30r Q4,Q50r Q.6and Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Make suitable assumption whenever necessary.

Q1) @ Defineterm'Sag' and explainfactorsaffecting sag of transmission line.[5]
b)  With neat diagram, explain construction and application of any two of the
following typeof insulators. i) Pin Typelnsulator ii) Straintypeinsulator.

Write application of each type of insulator. [8]

c) Theweight of the overhead line conductor is 600 kg/km. The ultimate
strength is 3000 kg. If the safety factor is2. Find i) Sagii) Height above

which conductor should be supported if ground clearance required is 6

meters. [9]

OR

Q2) @ Derivean expression for sag in case of overhead transmission line when
the supports are at unequal level. Explain the meaning of every termin
derivation. Draw aneat diagram. [6]

b) How wind and ice loading affect the presence of sag. [6]

C) A string of suspension insulators consists of four units. The capacitance
between each link and earth is one tenth of the self-capacitance of aunit.

The voltage between line conductor and earth is 100 kV. Find i) Voltage

distribution across each unit ii) String efficiency. [6]

Q3) @ Deriveanexpressionforinterna and external flux linkages of aconductor
caring current ‘I’ ampere. [8]

b) Explain the concept of Geometric mean radius (GMR) or self GMR in

case of transmission lines. [4]

c) A 50Hz, overheadtransmission lineconsisting of three conductorseach of
diameter 1.24 centimeter and spaced 2 metersapart. Caculatetheinductance
per phase per kilometer when conductors are equilateral spacing. [9]

PT.O.



Q4) &)

b)

QS5) 8

b)

Q6) a)

b)

Q7) &)

b)

OR

Derive an expression for inductance of three phasetransmission linewith
symmetrical spacing. Draw aneat diagram. [7]

Write a short note on proximity effect. [4]

A three phase 50 Hz overhead transmission line consist of three conductors
each of diameter 0.3 centimeter. The spacing between the conductorsare
asfollows. Between A and B = 4 meter, B and C = 4.5 meter and between
A and C = 5.2 meter. Find inductance and inductive reactance per phase
per kilometer of line. [6]

Derive the expression for capacitance to neutral of a single-phase
transmission line considering effect of earth. [8]
A single-phasetransmission line hastwo parallel conductors3 meter apart,
radius of each conductor is 1 centimeter. Calculate capacitance of line

per kilometer. [9]

What isthe differencein calculation of self GMD or GMR of inductance

and capacitance? [9]
OR

Derivean expressionfor lineto neutral capacitance of three phase overhead
line with unsymmetrical spacing of conductors. Assume complete
transposition of conductors. Draw a neat transposition diagram. [8]

A three phase, 110 kV, 50 Hz overhead line conductors are placed in a
horizontal plane. The conductor diameter is 1.5 centimeter if linelengthis
120 kilometers, assume completer transposition of line. Calculate
1) Capacitance per phaseii) Charging current. [8]
Defineterm electric potential. [2]

Give classification of transmission line with voltage, length, and line
parameters. [9]

A balanced three phase load of 30 MW is supplied at 132 kV, 50 Hz and
0.85 power factor lagging by means of transmission line. The series
impedance of single conductor is (20+) 52) ohm and total phaseto neural
admittance is 315* 10° Siemens. Using nominal “T” method determine
A, B, C and D constants of the line. Write units of each constant.  [7]

With a neat circuit diagram, derive an expression for A, B, C and D
constants of short transmission line. Draw aneat phasor diagram.  [5]

OR
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Q8) @ Ontaintherelationship between sending end voltage and current interms
of receiving end voltage and current for amedium transmission lineusing

"nomina T" method. Draw aneat phasor diagram. [7]

b) A single-phase overhead transmission line delivers 2000 kW at 33 kV at

0.85 power factor lagging. Thetotal resistance and inductive reactance of

theline are 10 ohm and 15 ohms respectively. Determinei) Sending end
voltageii) Sending end power factor iii) Transmission efficiency. [6]

c) Writeashort note on Ferranti effect. [4]

VVVV
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[6002]-131
S.EE. (Electrical Engineering)
ELECTRICAL MACHINES - |
(2019 Pattern) (Semester - 1V) (203146)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) SolveQ.lor Q.2,Q.30r Q.4, Q.50r Q.6, Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Use of non-programmable calculator is allowed.

Q1) @ Statefour featuresof LAP winding of DC machine. [4]

b) Draw the diagram showing constructional details of aDC motor, clearly
mark all parts. State the details of any two parts (name of part. material

used for it. its function. [6]
c) Draw and explain power stage diagram (power flow diagram) of DC
motor. [8]

OR
Q2) @ State any four applications of DC Series motor. [4]
b) Statethe significance of back emf in dc motor. [6]

c) Draw the connection diagram of shunt. series DC motors. Write their
current & voltage distribution equations. [8]

Q3) @ Explainindetal what precaution isnecessary to be taken while operating

DC Series motor. [3]
b) Sketch & explainthe Torque-Armattire current characteristics of DC shunt
motor. [6]

P.T.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

A 250V d.c. shunt motor has an armature circuit resistance of 0.5 Ohm
and afield circuit resistance of 125 Ohm. It drives aload at 1000 r.p.m.
and takes 25 A. The field circuit resistance is then slowly increased to
150 Ohm If the load torque remains constant, calculate the new speed
and armature current. [8]

OR

What is meant by reactance voltage in ease of commutation in DC
maching? [3]

Draw thecircuit diagram & explain the speed control of DC shunt motor
by flux control also draw the nature of graph (Field current V's. Speed).[ 6]

Draw the connection diagram of 3 point starter used for DC shunt motor
& explain the function of (i) Hold on coil & (ii) Over load coil. [8]

Draw the power flow diagram of 3-ph Induction motor. [4]

A 6 pole, 3 phase induction motor is connected to 400 volt, 50 Hz ac
supply. Calcul ate- [6]

)  the speed of rotating magnetic field of the motor
i)  speed of motor at 2% dlip
i) therotor emf frequency at 2% dlip

Compare 3 phase dlip-ring induction motor with Squirrel cageinduction
motor (Minimum 4 points of comparison expected) [8]

OR

Derive the condition for maximum torque under running of 3 phase
induction motors with usual notations. [4]

With suitable diagram explain constructional details of 3pahse dlipring
Induction motor. [6]

Explain concept of rotating magnetic field in ease of 3 phase induction
motor.

Draw respective phasor diagrams and write respective equations 8]
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Q7) @ With asuitable diagram explain rotor resistance starter for three-phase
induction motor. [7]

b) With suitable circuit diagram explain no load and blocked rotor test on 3
phase induction motor. Also write respective formulate involved in
calculation part for determining he respective parameters. [10]

OR

Q8) @ Obtaintheapproximate equivaent circuit diagramsof 3-ph induction motor
step by step. Also draw the phasor diagram of 3 phaseinduction motor.[7]

b) Using datafrom No load & Blocked rotor test on 3-ph induction motor,
write down the calculations and draw circle diagram Indicate different
losses and point of maximum torque in the circle diagram. [10]

Q000
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[6002]-132
S.EE. (Electrical Engineering)
NETWORK ANALYSIS
(2019 Pattern) (Semester - 1V) (203147)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q.1or Q.2, Q.3 0or Q4,Q5o0r Q.6, Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Obtain the expression for current flowing through Inductor in series RL

circuit and voltage across capacitor in series RC circuit connected to a d.
c. voltage V for t > 0. Assume initial current flowing through Inductor is

Zero. [10]
b) The switch is closed at t = 0 for the network shown in Fig. No.1 Find

di(t)

i(t), ot at t=0+, if inductor has zero current flowing through it initially is
Zero. [7]
10Q
o
t=0 "
10V=m i)
Fig. No.1
OR

P.T.O.



Q2) a)

b)

Q3) a)

b)

Q4) a)

A series R-L-C circuit shown in fig. No.2, find current i(t) using

conventional method. The switch is closed at t = 0. [10]
AW — T
30 1H
]
=5

i(t)

What is time constant? Explain time constant in case of series R-C and

series R-L circuit. [7]
State any six properties of Laplace Transform. [6]
Find Laplace Transform of the following : [6]
i)  €'cosh 4t and i) tsin St

Using Laplace Transform solve differential equation [6]

d’i(t) _di(t) . |
2= T +6i(1) =0 with [(0) = 0 and I(0)=1

OR

A series RL circuit in Fig No.3, the switch is closed at t=0. Find the
expression for i(t) using Laplace Transform method. [6]

10 €2

Vi &

—100¢
S0e 0.2 H

i(t)

s
—— W

Fig. No.3
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b)

Q5) a)

b)

Q6) a)

b)

Find Laplace Transform of the waveform given in Fig No.4. [6]

Af(t)
2 -
1
0 i 2
Fig. No.4
Find the inverse Laplace of given. [6]
(s+2)

F(s)= s(s+3)(s+4)

Design constant K high pass filter T and = section having . = 5kHz and

nominal characteristic R = 600Q2. [9]

What is Low pass filter? Derive the expression for the cut-off frequency

of prototype High pass filter in terms of L and C. [8]
OR

Find the transmission parameters of the network shown in Fig. No.5.[9]

Fig. No.5

Express Z-parameters in terms of ABCD parameters. [8]
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Q7) a) Find Driving point Admittance Y(S) of given network Fig. No.6.  [10]

Fig. No.6

b) Define the following terms: [8]
i)  Driving point Impedance
i)  Driving Point Admittance
i) Voltage Transfer function
iv) Current transfer function
OR
Q8) a) Obtain the impedance function Z(s) for which pole-zero diagram is given

in Fig. No.7 Z(0) =1. [10]

H(s-Z)(s-Z,...)

Z(s)=

(s=R)(s-PR...)
Jo
Heee ) » C
-3 -2 -1
Fig. No.7
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b) Define the following terms : [8]
1)  Transfer impedance function
i)  Transfer admittance function
i) Poles of system function

iv) Zeros of system function

Q000
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[6002]-133

S.EE. (Electrical Engineering)
NUMERICAL METHODSAND COMPUTER PROGRAMMING
(2019 Pattern) (Semester-1V) (203148)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume Suitable data, if necessary.

Q1) & Derivetheformulafor Newton'sdivided differencefor theinterpolation

when the datais unequally spaced. [6]

b) Construct the forward difference table and hence find the missing value
corresponding to x = 20. [6]
X 0 10 20 30 40 50

y=f(x) | 2 | 28 | ?2 | 4 | 57 | 8

c) UseSterling sinterpolation formulaand hencefind thevalue of y when

X =28 [6]
X 20 | 25 | 30 | 35 | 40
y=1(x) | 49225 48316 | 47236 45926 44306

OR

Q2) @ The breakdown voltage of the gaseous insulating material experiment
was carried out at the material science laboratory. The distance between
two electrodes was increased from 0 to 3 cm and its corresponding
breakdown voltage (kV) reading was recorded which is shown in the

table below. [6]
Distance betweentwo electrodes(cm) (05| 1 | 15| 2| 25 | 3
Breakdown Voltage (kV) 451 9| 15| 25|325|48.7

Find the breakdown voltage in kV when the distance between the
electrodesis 2.8 cm. Use Newton’'s backward interpolation formula.

PT.O.



b)

Q3) &)

b)

Q4) g

b)

[6]

[6]

Use(l)_ agrange’' sinterpolation formulaand hencefind the value of y when
x=0.

X —2 1 3 7

y=1f(x) 5 7 11 A

Construct the forward difference table for the following data.

X 8 12 16 20 24

f(x) 48 54 60 74 93

Hence find the value of f (x) when x=10 by using Newton’'s forward
Interpolation method.

Evaluate theintegral using thetrapezoidal rule. Takeh = 0.5, k=0.5.[6]

=

O ey

1
j(x+ 2Yy) dxdy
0

Find the y(0) and y'(0) from the given table. Use Newton’'s forward

interpolation formula. [6]
X 0 1 2 3 4
f(X) 3 7 15 6 2
Evaluate by using Simpson's (3/8). Take h = 0.2. [5]

52
| = Iloge(x)dx
4
OR

Evaluate theintegral using the Simpson's /3 rule. Take h=k = x [6]
4

T
z= _f I cos(X+ y) dxdy
0%

From the following table with the values of x and y, find the first and
second derivatives when x =10. Use Newton’s backward interpolation

formula.

X

2

4

6

8

10

f(¥)

4.7183

5.0552

7.3891

9.4789

12.4132
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Q5) 8

b)

Q6) a)

b)

Apply Simpon’s 1/3 rule taking h = 0.25 [5]

I—‘l[ dx
oy
0

Apply Gauss Elimination Method to solvethefollowing set of equations.[6]

X+4y—-z=-5
X+y-—-6z=-12
X-y-—z=4

Usethe Jacobi’s method to solve the following set of equations. Consider
theinitial approximation asx© =y =79 = Q. Solve only 5iterations. [6]

15x + 4y —z =17
3x +15y 6z = -18
2x -3y + 152=25
Usethe Gauss Jordan method to find the inverse of the following matirx.

[6]

1 1 3
A=1 3 -3
2 -4 -4
OR
Apply the Gauss Jordan method to solve the following equations.  [6]
Xx+ty+2z=9
2x -3y +4z=13

3x+ 4y + 5z =40

Use the Seidel method to solve the following set of equations. Consider
theinitial approximation asx© =y = 7% =0, Solve only 4 iterations.[ 6]

10x+2y+z=9
2X + 20y —27z= 44
—2X+ 3y + 10z =22

Explain the Gauss Elimination method used for the solution of thelinear
simultaneous equation. (Problem is not expected. Just write in detail
steps). [6]
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Q7) 8

b)

Q8) a)

b)

Usethe Euler’smethod to solvethefollowing ordinary differential equation
and hencefind the value of y (1.2) taking the step sizeash=0.4.  [6]

dy

— =X+
dx y
y(0)=1

Use the Runge-K utta method of fourth order, Solve the following ODE
and find thevalue of y (0.2) and y'(0.2). Correct to four decimal places.[6]

y'=yt+xy
Theinitia conditionsgivenarex=0,y=1.5,y' =0

Derive the expression for the Taylor's series method used to solve the
ordinary differential equation. [9]

OR

Solvethefollowing ordinary differential equation by using Runge-Kutta
fourth order method. Find the value of y when x=0.2, x = 0.4. Theinitial
approximation isy(0) =1. [6]

ﬂ=x+2y2

dx

Find the y(0.1) and y(0.2) by using Taylor's series method. Consider the
termsup to fourth derivative. Consider theinitial valueasy(0)=1. [6]

2 =xy-1
dx Y
Derive the expression for Modified Euler's method used to solve the
ordinary differential equation. [9]
DR RO
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SE. (Electrical)
FUNDAMENTALSOFMICROCONTROLLERAND
APPLICATIONS
(2019 Pattern) (Semester - 1V) (203149)

Time: 2% Hours] [Max. Marks: 70
Instructions to the candidates:

1) SolveQues. Q.1or Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Draw neat diagramswherever necessary.

Q1) & Writeaprogramin Clanguageto configuretimer O of 8051 microcontroller
in mode 2 use 8051 XTAL for clock source and start thetimer 0.  [5]

b) Writeaprogramin C to toggle all bits of Port 1. [9]

c) Draw the TCON and TMOD register and explain use of individual bits
of both the registers. [8]

OR
Q2) @ Writeashort note on C Datatypes for 8051 microcontroller. [5]

b) Write an 8051 C program to toggle only bit P2.4 continuously without
disturbing any other bit of port 2. [9]

c) Writeaprogramin Clanguageto toggleonly bit P1.5 continuously every
50ms use timer 0 in mode 1 (16 bit) to create a delay. Assume crystal
frequency = 12MHz. [8]

Q3) @ Writeaprogramin C language assign highest priority to INT 1 interrupt.
Discussthe sequenceinwhichtheinterruptsareservedif INT 1isassigned
the highest priority. [9]

PT.O.



b)

Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

c)

Write down the stepsin executing on an interrupt. [9]
Explain the functions of following pins of ADC 0809. [7]
) ADDA,ADDB,andADD C.

i) EOC

i) START

Iv) OUTPUT ENABLE

OR

Draw the | E register and explain the functions of bitsEA, ETO and EXO.
[5]
Write down the steps to program ADC 0809. [9]

Draw interfacing diagram of ADC and draw aflow chart to read ADC.
[7]

Explain how the BAUD rate is set for serial communication in 8051
microcontroller. [9]

Write down a short note on interfacing of a GSM module with 8051
microcontroller. [5]

Write aprogram to transfer acharacter “A” serially at baud rate of 4800,
Use serial port in Mode 1. Crystal frequency is11.0592 MHz. [8]

OR

Draw the SCON register and explain use of individual bitsof theregister
in detail. [5]

Assuming crystal frequency of 11.0592 MHz, Find the valueto beloaded
iInTH 1 to set up thefollowing baud rates (i) 9600, (ii) 2400 and (iii) 1200

[5]

Program the 8051 in C to receive bytes of data serially and put them in
P2. Set the baud rate at 4800, 8 - bit data, and | stop bit. [8]
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Q7) 8

b)

Q8) a)

b)

With aneat block diagram explain AC current measurement using 8051
microcontroller. [7]

Draw an interfacing diagram of stepper motor with 8051. Assuming the
motor is controlled throught least significant 4 bits of port 2, Assuming
the step angle of motor as 1.8 degrees, Write aprogramin C language to
run the stepper motor in anticlockwise direction through an angle of 7.2
degrees. Assume suitable step sequence. [10]

OR
Explain thefunction of an electromechanical relay and draw aninterfacing
diagram of relay with microcontroller 8051 with suitabledrive circuit.[ 7]

A switch and an LED is connected to 8051 as shown in diagram. The
LED isconnected in common cathode configuration. Writeaprogramin
C language to switch on the LED when Switch is in position A and

switch it OFF when it isin position B. [10]
Vee
8051
to
& Plar"" . LED
p2.0

X ok K
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[6002]-135

S.E. (Instrumentation and Control)
SENSORSAND TRANSDUCERS
(2019 Pattern) (Semester-111) (206261)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Useof calculator is allowed.

Q1) @ Discussany vacuum gaugetester in detail with adiagram. [8]
b) Draw and discuss the dead weight tester with diagram. How will you
calibrate bourdon tube pressure gauge with it? [9]

OR

Q2) @ Draw and discussthe motion balance system. Write the significance of it.

[8]
b) What are the various types of manometers? Discuss U-tube manometer
indetail with diagram. [9]

Q3) @ Draw and discussthe bimetallic thermometer. Discussin detail with one

application. [9]
b) WhatisRTD?How do you measure temperature with RTD. Discuss the
signal conditioning circuitry for it. [9]

OR
Q4) @ What islead wire compensations for RTD? Discuss 2-wire and 3-wire
compensation techniques. [9]

b) Discusstheworking of thermocouplesusing seebeck effect with diagram.
What are the various types of thermocouples? Discuss“J’ and “K” type.

[9]

Q5) @ How doanemometers measurefluid flow velocity, discusswith diagram.
What aretheir limitations? [8]
b) DiscussDoppler and transit-type flowmeters with diagram. [9]

OR
PT.O.



Q6) a)

b)

Q7) &

b)

Q8) a

b)

DiscussBernoulli’sPrinciple. What arethe head-typeflowmeters? Explain

oneindetail with diagram. [8]
How do you measure flow using an el ectromagnetic flow meter? Discuss
with diagram. [9]

How does the falling and rolling ball viscometer used to measure the

viscosity? Discuss. [9]
How does a chain-balanced float-type density meter work? Discuss with
diagram. [9]
OR
Briefly explain the function of pH sensors in measuring the acidity or
alkalinity of asolutionwith diagram. [9]
Describe the working principle of capacitive humidity sensors with
diagram. [9]
® O ©o
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S.E. (Instrumentation and Control)
LINEARINTEGRATED CIRCUITS
(2019 Pattern) (Semester - 111) (206262)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Explaintheworking principleof practica integrator circuit with neat circuit
diagram and derivation of output equation. [9]

b)  Write short note on. [8]
1)  Current booster
i) Isolationamplifiers
OR

Q2) @ Explaintheworking principleof practical differentiator circuit with neat
circuit diagram and derivation of output equation. [8]

b) Designandimplement thecircuit using op-amp to get the output expression
asVo=2V1-4V2+5V3 [9]

Q3) @ Explanworking of Non-inverting comparator and stateits characteristics.
[9]

b) Designawein bridge oscillator to generate oscillationsat 1 KHZ. Draw

circuit diagram. [9]
OR
Q4) & Explain the working of Half wave Precision Rectifier with appropriate
eguations. [9]
b) Design aphase shift oscillator to oscillate at 200 Hz. [9]

PT.O.



Q3) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) 8
b)

Describe working of astable multivibrator with necessary diagrams and

derivations. [9]

Explain with one application, the working of IC CD 4051 as analog

multiplexer. [8]
OR

Draw pin diagram of 1C 555 and explain working of each pin. [8]

Describe working of monostable multivibrator with necessary diagrams
and derivations. [9]

Define filter. Draw practical and ideal frequency response plots of low

pass, high pass, band pass, band stop filter. [9]

Design low pass first order Butterworth filter having cut off frequency

1 kHz with passband gain of 2. [9]
OR

Differentiate between active and passivefilter. [3]

Defineline, load regulation, ripplereection of voltage regulator. [6]
Draw and explain circuit for generating 15V supply using IC7815. [9]

“v O <O
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S.E. (Instrumentation and Control)
ELECTRICALMEASUREMENTS AND INSTRUMENTATION
(2019 Pattern) (Semester - III) (206263)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 0r Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Write any two differences between 1:1 oscilloscope probe and 10:1

oscilloscope probe. [4]
b) What are the advantages of Digital Storage oscilloscope over Dual
Trace oscilloscope. [4]
¢) What s Lissajous pattern? How it can be used to measure unknown
frequency and phase difference between two sine waveforms. [9]
OR
02) a) With neat waveforms explain the measurement of frequency by sweep
method and Lissajous pattern method is dual trace oscilloscope. [8]
b)  With neat waveforms explain the ALT and CHOP modes in dual trace
oscilloscope. [6]

c) One cycle of triangular waveform when applied to Y-channel of CRO
occupies 7 horizontal divisions. The time per division setting is at 0.5
mS/div. Calculate the frequency of the signal. [3]

03) a) Differentiate between Maxwell Inductance-Capacitance bridge and Hay
bridge. (any three points). [6]

b) Describe with neat circuit diagram Schering bridge. [6]

c) A Wheatstone bridge has arms as: AB = 102 ohms, BC = 1002 ohms,
CD = 3955 ohms, DA = 4780 ohms. A voltmeter with internal imped-
ance of 1ML is connected between B and D, while a battery of 9 V is
connected between AC. Calculate the value of unbalanced emf. [6]

OR

PTO.



04) a)

b)

05) a)

b)

Q06) a)

b)

Q7) a)
b)

08) a)
b)

Enlist the various bridge circuits you have studied and mention the
measurement carried out using these bridges. [6]
In Wien bridge at balanced condition the values of components in bridge
arms are as follows.

R =1250€2, R, = 820€Q2,R, = 2200€2, R, = 3300Q2 and C, = 6.8 uf & C,
= 2.2 uf Calculate the value of bridge supply frequency. [6]

Draw circuit diagram of general AC bridge and derive the equation for the
balanced condition of the bridge. [6]

What are the advantages of digital instruments over analog instruments.
[6]
8-bit SAR type ADC is used in a certain application with reference
voltage of 5 V. The clock used has a frequency of 1 MHz. Determine the
digital output and conversion time when the analog input voltage is 2.25

volts. [6]

Describe any three specification of ADC. [6]
OR

Draw general block diagram of digital multimeter and explain its working.

[9]

An 8-bit ADC has input range of 5V. Determine resolution, digital output

for input voltage of 1.55 V and quantization error. [6]

For R-2R type DAC, Rf=1.5 Kohms, R = 1 Kohms and reference

voltage 1s 5 V. Calculate the analog output for digital input of (011011),.
[3]

With the help of neat diagram, explain the galvanometric type recorder.[9]

Classify recorders. List the different writing mechanisms. Explain ink
filled system for generating record. [8]

OR
Differentiate between Virtual Instruments and traditional instruments. [8]

Describe the working of strip chart recorder with reference to block
diagram. What do you mean by multichannel recorder? [9]

x ¥ u
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[6002]-138

S.E. (Instrumentation)
CONTROL SYSTEM COMPONENTS
(2019 Pattern) (Semester-111) (206264)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) AttemptQ.lor Q.2, Q3o0r Q4,Q50r Q.6, Q.7 or Q.8.
2) Figuresto theright side indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume Suitable data if necessary.

Q1) & Explainthe Pneumatic power supply with neat sketch. [6]
b) Compare Pneumatic System with Electric System (any 4 important
points.) [6]
c) Statethenecessity of FRL unit in Pneumatic System. [9]

OR

Q2) @ Listvarioustypesof directioncontrol valve. Explain any onein details.[6]
b) Compare pneumatic System with Hydraulic System (any 4 important

points.) [6]
c) What is cushioning of air cylinder. State its effect on the cylinder
performance. [9]
Q3) @) Draw and Explain Meter-in control circuitindetails. [6]
b) Explainconstruction & working of any onetype of Hydraulic pumps.[ 6]
c) Draw and Explain Meter-out control circuitindetails. [6]

OR

Q4) @ Draw hydraulic circuit for sequential operation of two cylinders.  [6]
b) Compare Hydraulic & Pneumatic system (Any 4 important points). [6]
c) Drawandexplain5/3way Hydraulicvalve. [6]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) g
b)

Draw and Explain working of SCR. Give its application. [10]

Draw and Explain working of TRIAC. [7]
OR

List various commutation techniques. Explain any onein detail. Writeits

applications. [10]

Draw and Explain circuit of an IGBT. Explain its various parts. [7]

Explain Construction, Working & applications of Alarm Annunciation

system. Draw its block diagram. [10]
Explain significance of squareroot extractor with referenceto Differentia
Pressure Transmitter. [8]
OR
List different types of fusesand Explain working of any onein detail.[10]
Explain how synchros can used as Error detectors. [8]
DR
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[6002]-139
S.E. (Instrumentation Engineering)
ENGINEERING MATHEMATICS - |1
(2019 Pattern) (Semester - 111) (207008)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Question No. 1iscompulsory
2) Attmept Q.2 or Q.3,Q.40r Q.5 Q.6 or Q.7, Q.8 or Q.9.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.
5) Figuresto theright indicate full marks.
6) Use of electronic pocket calculator is allowed.
Q1) a) Range of correlation coefficient r(X, y) is, [1]
1
1) _OO<?<OO 1) 0<r<i
) —oo<r<oo v) —1<r<i
b) Maximum directional derivative of scalar point function ¢(X, Y, 2) is in the
direction of, [1]
i)  tangent vector i) i +]+Kk
i) radius vector iv) normal vector
c) Inapoisson probability distribution if n= 100, p=0.01, p(r =0) is given
by, [2]
) 1le ) 2/
i) 3/e v) 4/e
d) Vv° [LZ] is equal to, [2]
r
. 1 . 2
1) P 11) o
. T2 . 6
i)  — T v) =7

PT.O.



Q2) a)

b)

Q3) a)

b)

For f(2)= z the residue of f(2) at the pole z=—-21s, [2]

(z—1)(z+2)
- ) L
i i) 7
i) 2/3 iv) 1
The fourier sine transform f () of [2]
I 0<x<?2
f(x)= i
(%) { 0 s
1 —cos2\ . sin 2\
1 A TN
.. c0s2A—1 . sin2)
1ii) 3 1v) 3
Find the Fourier cosine integral representation for the function [9]
2
f(x):{x , 0<x<a
0, x>a
Find z transform of f(K)=4"sin(2k +3),k >0 [5]
Solve the difference equation [9]
1 1)
f(k+1)+§f(k):[5 ,k>0,f(0)=0.
OR
2
Find the inverse Z-transform of F(Z)= ZZZ 1 by inversion integral
_|_
method. [5]
Solve the integral equaiton [9]
1 . 1-A, 0<A<I1
f f(X)sin AX dx =
4 0, A>1
Find the Fourier transform of [9]

1, |xXl<a
0, |X>a

f(x):{
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Find the first four moments about A mean for following distribution,

X

12345‘

9 11 5 8 7 [5]

freg

Calculate the coefficient of correlation from the following data, n= 10

>oXx=40,> X =190,>y> =200,>_xy=150,>_y=40. [9]
Determine the probability of getting sum 10 exactly twice in three throws
with a pair of fair dice. [9]
OR
Find arithmatic mean and standard deviation for the following distribution,
X1 2 3 4
fl6 4 10 4 (5]
In a poisson distribution if p(r =2) =3 p(r = 3), find p(r = 3). [9]

In a certain examination test, 2000 students appeared in a subject of
statistics. Average marks obtained were 50% with standard deviation 5%.
How many students do you expect to obtain more than 60% of marks,
supposing that marks are distributed normally? [A(2) = 0.4772]. [9]

Find directional derivative of ¢ = €*¥Zat (1, 1, 1) in the direction of
tangent to the curve Xx=¢€*; y=2sint+ 1 ;z=t—costatt=0. [9]

Show that the vector field. [9]

F=0C—y2)i +(Y—x2)| +(Z — xy)R is irrotational and find the
scalar field such that F =V¢.

Evaluate f F.-dT , where [9]
C

F
X

(2xy +322)i + (X* +4y2) ]+ (2y* +6x2)k and c is the curve
=y=2zfrom (0, 0, 0) to (1, 1, 1).

OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Find directional derivative of ¢ = 4xZ — 3x°y’z at (2, —1, 2) to wards the

point | + j — K. [5]

Show that (any one) : [9]

) Vrllogr)=6/r?

axr
r3

r_

—-a 3(@a-r
ii) VX + (r5 )

r3

Using Green's theorem evaluate § F.dr where
C

F=02x+y)i +(3y—4x)] and 'C'is circle X* +y* =9; 2= 0, [9]

Ifv= —ﬁyyz, find u such that f(z) = u+ ivis analytic. determine f(2)
in terms of z [5]
Z —z+1 1
Evaluate fﬁ z-ztly, where C is the circle | z|= —. [5]
o z—1 2
Find the bilinear transformation which maps the points 1, i, —1 from
Z-plane into the points i, 0, —i of the W-plane. [9]
OR
Find 'k' such that the function [9]
f(z)=r’cos30+ir’sinkd is analytic.
Use Residue theorem to evaluate [9]
5E[simrzz] +2z
where
F(z—4(z-2)
C 1s the circle |7 = 3.
Show that, under the transformation [9]
| — 27 . .
W=——-, X-axis in Z-plane is
|+ 2Z
mapped outo the circle |w| = 1.
VVVV
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[6002]-140
S.E. (Instrumentation & Control Engineering)
CONTROL SYSTEMS
(2019 Pattern) (Semester - 1V) (206268)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) AnswersQ.lor Q.2 Q3or Q4, Q50r Q.6 Q.70r Q8
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data jf necessary.
5) Use of non-programmable calculators/Log table is allowed.
Q1) @ Applythesignal flow graph technique to determine the closed-loop gain
of the system shown in Figure 1. [9]
h Fig:re 1 !
b) Reduce the block diagram shown in Figure 2 into canonical form, also

obtainits control ratio [9]

Figure 2

OR

PT.O.



Q2) @ Useblock diagram reduction rules for the system shown in Figure 3 to
determine the transfer function C(s) /R(s) [9]

Figure 4

Q3) @ For the unity feedback system with open loop transfer function

25
(S):m determine rise time, peak time, peak overshoot and
settling time. [9]
b) A unity feedback control system is described by [8]
K
G(s)=
(s) s’(s+20)(s+30)

Determine steady state error coefficients and also the value of K to limit
error to 10 units due to input

r(t)=1+10t + 20t*

OR
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Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

The open loop transfer function of afeedback control systemisgiven by
K 1
G(s)H(s)=—(5*D)
S

(1+Ts)(1+2s)
Determinetheerror co-efficientsand errorsdueto the unit positional inpu,
unit velocity input and unit accelerationinput : if K=10and T=4.  [9]

Definethefollowing [8]
1) Deaytime

2) Risetime

3) Peaktime

4) Setlingtime

Determinethe stability of asystem whose closed loop transfer functionis
given by

C(s) 2s+5

R(s) s +15s"'+2s’+4s*+5s+10

If the system is unstable, how many rootswill have positive real part? 8]

Draw theroot locus plot for a system having open-loop transfer function
as [10]

K
Gls)H(s)= s(s+1)(s+3)
OR

Using Routh-Hurwitz criterion determinetherelation between K and T so
that unity feedback control system with open loop transfer function given

below isstable [8]
K
G(s)=
(s) s[ s(s+10)+T |
Draw the root locus plot for a system having open-loop transfer function
as [10]
K
G(s)H(s)=
(S)H(s) s(s+2)(s+4)
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Q7) 8

b)

Q3) &)

b)

1 1
Sketch the polar plotsfor — and [7]

Draw the bode plot for aunity feedback system whaose open-loop transfer
functionisgiven by [10]

10
Gls)= s(s+1)(0.02s+1)

From the bode plot determine
1)  Gain and Phase crossover frequencies
i)  Gain and Phase margins
i) Stability of closed-loop system
OR

_sT
1+sT’ 7]

Sketch the polar plot for G(S)

Draw the bode plot for aunity feedback system whose open-loop transfer
functionisgiven by [10]

10
Gls)= 5(0.01s+1)(0.15+1)

Determine
I)  Thegain crossover frequency and corresponding phase margin.
i)  The phase crossover frequency and corresponding gain margin.

i) Stability of closed-loop system.

X X X
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[6002]-141

S.E. (Instrumentation & Control)
Digital Electronics
(2019 Pattern) (Semester - 1V) (206269)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.1lor Q.2 Q.30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Figures to the right side indicate full marks.

Q1) a) Design and explain full subtractor circuit with logic table, k-map, logic
equation and logic diagram. [9]

b) Design and explain 1:4 DEMUX with block diagram, truth-table,
equation and logic diagram. [9]

OR

Q2) a) Design and explain full adder circuit with logic table, k-map, logic
equation and logic diagram. [9]

b) Design and explain BCD to 7-segment decoder driver IC 7447 along
with display. [9]

Q3) a) Draw and expjain SR flip-flop along with logic diagram, truth table.[9]
b) Discuss volatile and non-volatile, flash and bubble memories. [8]

OR

04) a) Design the Conversion of D flip-flop into T-type flip-flop with
excitation table, k- map and logic diagram. [9]

b) What is limitation of SR flip-flop? Describe how this limitation is
overcome in JK Flipflop. [8]

PT.O.



05) a)

b)

Q06) a)

b)

Q7) a)
b)

08) a)
b)

What is buffer register? Discuss working of shift registers along with
logic diagram, timing diagram and function-table. [9]

What is Pre-settable counter? Design and discuss 3-bit asynchronous

counter with logic diagram, function table. [9]
OR

What is modulus of counter? Design and discuss MOD 10 synchronous

up-counter using logic diagram. [9]

Design and explain 6 to 15 UP counter using IC 74193. 9]

What is PLD? Discuss PLA with neat diagram. [9]

Describe the operation of TTL logic circuit working as NAND gate.[8]
OR
Classify logic families. Compare in details TTL with CMOS. [9]

Implement Digital clock by using counter ICs. [8]

PP P
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[6002]-142
SEE. (Instrumentation & Control Engineering)
PROCESS LOOP ELEMENTS
(2019 Pattern) (Semester - 1V) (206270)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4, Q50r Q.6, Q.7 or Q8.

2) Figures to right indicate full marks.

3) Neat Diagrams must be drawn wherever necessary.

4) Assume suitable data if necessary.

Q1) a) [Illustrate two position and floating control mode in brief with neat

sketch. [9]
b) Enlist continuous control modes used in process control system and
explain PI and PD control modes with suitable example. [9]

OR

02) a) Explain direct and reverse action for controller in brief with suitable
examples. [9]

b) Illustrate P, I and PID controller in brief with suitable examples. [9]

03) a) [Illustrate Ziegler Nichols close loop tuning method in detail. [8]
b) Derive an expression for digital PID velocity algorithm and state the
merit of velocity algorithm. [9]

OR
Q4) a) [lllustrate process reaction curve tuning method in detail. [8]

b) Derive an expression for digital PID position algorithm and state the
limitation of position algorithm. [9]

PT.O.



05) a)

b)

Q06) a)

b)

Q7) a)

b)

08) a)

b)

Comment on cavitation in brief and suggest the method to reduce it.

[9]
State the necessity of sizing in control valve, list the selection criteria’s
for control valve and explain : [9]

1)  Rangeability,
i1) Valve Capacity,
i1) Valve stem,
1v) Turndown ratio.
OR

Comment on flashing in brief and suggest the suitable method used to
reduce it. [9]

Specify the need of final control element in process and explain globe
and butterfly control valve in detail with neat sketch. [9]

List types of actuators, explain any one with neat sketch and state its
advantages, disadvantages and applications. [8]

What is the significance of pressure boosters and elaborate pressure
booster in brief. [9]

OR

State the significance of volume boosters and explain volume booster
in brief. [8]

Specify the need of positioners, state its application, types and discuss
effect of positioner on performance of control valve. 9]

F6d836
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[6002]-143
S.E. (Instrumentation and Control)
SIGNALSAND SYSTEMS
(2019 Patter n) (Semester-1V) (206271)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5

Ql) &

b)

Q2) g

b)

Q3) a

b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Use of calculator is allowed.

Assume Suitable data if necessary.

Obtain the Fourier series of the periodic signal x (t) shown in following
figure. [10]

x(t)

A

. - e .
N 3T T 0 T ir
-

Find the Fourier Series Coefficients of signal x(t)=1+2 sin (w,t)+2 cos

o). [8]
OR

List out the propertiesof continuoustime Fourier Series. Provethelinearity

property. [10]

GivetheDirichlet conditionsfor continuoustime Fourier series. Find the

Fourier Series Coefficients of signal x (t)= cos (m,t). [8]

Impulse response of system is h (t)=e='u(t). Find the system output
using Fourier Transform if input to the system is x(t)=e2 u(t). [10]

Define continuous time Fourier Transform. State the condition for
existence of Fourier integral . [7]

OR

PT.O.



Q4) a

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

DeterminetheFourier transform of thefollowing continuoustimesignals.[10]
) x()=06()

i) X (t) = cos (w,t)

List out the properties of continuous time Fourier Transform. Prove the

Time Shifting property. [7]
Determine x(t)if X (s) = 1 with [10]
(s+D(s+2)
) Re(g>-1
i) Re(g<-2
List out the properties of Laplace Transform. State and Prove the
convolution property of Laplace Transform. [8]
OR
Find the Laplace Transform of following signals. [10]

) x(t) = (e'—e?) u (t)
i) x(t)=etsn(2t)
Define the region of convergence (RoC) of Laplace Transform. If

Laplace Transform of a signal X(t)isX(S) =(S—j1L1), draw a sketch of

RoC when x(t) isleft handed and when x (t) is Right handed. [8]

Define thefollowing terms. [10]
) Statigtical average.

i)  Mean

i)  Standard Deviation

Iv) Variance

v)  Moment about origin

In a fair-die experiment, determine the probability of the event {f.},

assuming that the event occurred are even. [7]
OR
Find the mean, variance and standard deviation of therandom variable.[ 10]
X
—;0<x<?2
f(x)=4 2
0 ;otherwise
List the properties of distribution function. [7]
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[6002]-144 [Total No. of Pages: 3

S.E. (Instrumentation and Control)
DATASTRUCTURES
(2019 Pattern) (Semester - 1V) (206272)

Time: 2% Hours] [Max. Marks: 70
I nstructions to the candidates;

1)

Q2) &)

b)

Solve Ques. Q.1 or Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

Figuresto the right indicate full marks.
Neat diagrams must be drawn wherever necessary.
Use of calculator is allowed.

Assume suitable data if necessary.

[llustrate negative indexing in list with an example. Also describe list

dlicing with examples. [6]
Develop aprogram to create one - dimensional array having. [12]
)  5Integers

i)  4floating numbers
i) 3 boolean valves

Iv) 58- bitintegers.

OR

Write apython program to store student’smarksinto an array and finding
total marks and percentage of marks. [8]

Write a python program to explain following operation on matrix.  [6]
I)  togetdiagona elements

i) finding maximum and minimum

i) sorting of elements.

Write a python program to insert a new item before the second element

inan existing array. [4]

PT.O.



Q3) 8

b)

Q4) g

b)

Q5) 8

b)

Q6) a)

b)

[llustrate the following Map methodswith an example. [12]
)  Length()

i)  Contains(key)

i)  Add (key, value)

Iv) Remove (key)

v) Vaueof (key)

vi) Iterator()

Elaborate set ADT and it’s operations in python programming. [9]

OR

Design and implement a multidimensional array to do the following
operations: [9]

1)  Constructor
ii)  Dimensionality and Length
i)  Element access

Write a python program to add and remove items from agiven set. [8]
Write aprogram to implement the Linked list operations. [8]

Consder thefollowing unsorted list : [24,44,11,92,45,58]. Write the passes
of selection sort for sorting thelist in ascending order till the 3 iteration.

[10]

OR
Write a python program to create a linked list and perform operations
on thelist. Following are the operations. [12]

) Addeement
i) Removeeement

i)  Replace element
Iv) Search for element.

Write a program of an iterator, for the Bag ADT implemented using a
linked list. [6]
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Q7) @ Illustrate the enqueue and dequeue operations of queue. [8]

b) Develop a python program to add city and remove city considering
them to act asinsert and del ete operations of the data structure queue.[9]

OR
Q8) @ Develop a function to push student’s information to stack. Write the
push operation of stack containing names using class. [12]

b) Write apython program to create a queue class using list methods. [5]

¥ %k %k
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[6002]-145

S.E. (Chem/Petro/Printing/Polymer/Bio-Tech)
ENGINEERINGMATHEMATICSHI|
(2019 Pattern) (Semester-111) (207004)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Q.liscompulsory.

2) Answer Q2 or Q3, Q4 or Q5, Q6 or Q7, and Q8 or Q9 .

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) Attempt thefollowing:

_ 1,x>0
a The Fourier transform F(\) of f(x)= 0 x<0 S [2]
: " o1
) i)+
L1 v
i)~ V)
b) Thefirst three momentsof distribution about mean are 0,16 and —64,then
standard deviation of a distribution is [2]
) 1 i) 12
i) 16 v) 4

c) Ifa=2{+2j+kandb=i- j+2kthenanglebetween & pis__ [2]
. 2 } Cos_l(gj
) cos| 5 i) 3

i) COS‘{%} iv) COS_l(%j

PT.O.



d)

f)

Q2) &)

b)

u ,9% .
n —=Cc"—=
The general sol" of PDE p N IS

) u(xt)=(c cos MX + c,sin mMx)e ™
i) u(xt) = (¢ cost+c, sin t)e ™
i) u(x,y)=(c, cos mx +c, sin mx)e° ™’

V) U (xy)=(c, cosy+c, sin y)e ¥

[2]

Theinverse Fourier sinetransformf (x) of F_ (1) isgiven by [1]

) 2 o ) - 2 0

) —[RA)snixdz i) =], F(Acosixd
i 2 F(A)cotixdA v 2 E(D)tanixdA
i) 2[R (ootix v 2[R
The coefficient of skewness 3, of distribution is

1) 4, i) P

Iii) u, iv) ",

Find the Fourier cosine integral representation for the function.

2
f(x):{x’ O<x<a
0, X>a

Using Fourier integral representation show that

oo

ASSInAX T
I 1 +a dﬁ:ge cos X, where x > 0.

0

Solvethefollowing integral equations.

- 1-4, 0<A<1
J'f(x)sin/lxdx:
0, A=1

0
OR
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Q3) &)

b)

Q4) &)

b)

Q5) 8

1 |xk1

Find the Fourier integral representation of thefunction f (x) = {O X1
.| XP

& henceevauate de A [9]
0

By considering fourier sine & cosineintegrals of e™ (m> 0), prove that

J'Mdlzze‘”‘x,m> 0,x>0 [S]
A+m 2

0

Solvethefollowing integral equations. [9]

J' f(x)cosAxdx=e"*,1>0
0

Thefirst four moments of adistribution about value 5 are 2,20,40 and 50.
From given information find first four central moments. Also find
coefficient of skewness and kurtosis. [9]

Find coefficient of correlation from given data
n=25, ¥x=75, Xy =100, Xx?=250, Xy?=500, Xxy=325 [5]

If ten percent of aarticles from a certain machine are defective. What is

probability that there shall be 6 defective in sample of 25? [9]
OR
Given thefollowing information;
Variablex variabley
Arithmetic mean 8.2 124
Standard deviation 6.2 20
Coefficient of correlation between x & yis0.9 find the linear regression
estimate of x, given y=10. [9]
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b)

Q6) a)

b)

Q7) &

b)

Find probability that almost 5 defective fuses will be found in a box of
200 fusesif 2% of such fuses are defective? [9]

In a sample of 1000 cases a mean of certain test is 14 and standard
deviationis2.5. Assuming that the distributionisnormal find [9]

)  How many students score between 12 and 15?
i)  How many score above 18?

[Given :-A(0.8)=0.2881, A (0.4)=0.1554, A (1.6)=0.4452]

Find the angle between tangentsto the curve x=t+ 1y =t>-1, z=t a the
t=1, t=2. [5]

Find the function f(r) so that f(r) 7 is solenoidal [9]

Find thework donein moving aparticle onceround the circle X2+ y?=9in xy
plane. If thefield of forceis

F=(2X—-y+2)i +(x+y—-7%)] +(3x—2y+42)k. [5]
OR

Find thedirectiona derivativeof ¢ = xy?+ yz* a (2,-1,1) inthedirection
of normal to the surface x log z=y*+4=0 at (-1, 2, 1). [9]

Solve any one: [9]

r 2
i)  Show that V2|:V'(r_2j:| =7

i) if pE=Vg provethat E. curl E=0
Evauate qSI_Z.W by stoke's theorem. whereF = y*i + x*] — (x+ z)k and

Cisboundary of the triangle with vertices at (0,0,0), (1,0,0), (1,1,0) [5]

[6002]-145 4



Q8) a

b)

Q9) &)

b)

2
50|ve?)—‘tj=k237lj if [7]
) uisfinite vt
i) u(Ot) =0,
i) u(mt)=0
V) u(x0)=2, o<x<zwhent=0
Astring is stretched and fastened to two points L apart. Motion is started

27X
by displacing string informu =4 sin 2 from which it is released at

L
time t = 0.Find displacement u (x,t) from one end. [8]
OR
u_ L,0u y
Solvethe boundary value problem 3 =C vl subject the conditions.[7]
) u((0,)=0
i)  u(1,t)=0

i (aa—ﬂt =0

V) u(x,0)=x, O<x<1

2y 92
EYaPYS
)  v=0,y—0.Vx
i) v=0,forx=0.Vy
i) v=0x=1Vy
V)  v=x(1-X), for y=0 and O<x<1

Solve the equation =0 with conditions.
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S.E. (Chemical Engineering)
INDUSTRIAL CHEMISTRY -1
(2019 Pattern) (Semester - 111) (209341)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.lor Q.2, Q30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) a) Explain principle, technique and applications of HPLC. [6]
b)  Give the instrumentation in single beam UV-Visible spectrophotometer.|[ 6]
c) Give principle and instrumentation of flame photometry. [6]

OR

Q2) a) Explain principle, technique and applications of coloum chromatography.
[6]

b) State Lambert and Beer laws and derive the combined law equation. [6]

c) Whatis gas chromatography? Give the operation of a gas chromatograph.
[6]
Q3) a) Explain the terms
1)  Vapour pressure
i) Molal elevation constant

i)  Vant Hoff factor (i) [6]

b) Derive the thermodynamic equation for Depreesion in frizzing point of
solution. [6]

c) The vapour pressure of aqueous solution of glucose at 373 k is 750
mmHg. Calculate molality of solution. (P° =760 mmHg) [9]

OR

PT.O.



Q4) a)
b)

Q5) a)
b)

Q6) a)

b)

Q7) a)

b)
c)

Q8) a)
b)

State and explain Henrys law and give its applications. [6]
Explain Vant Hoff Boyles law and Vant Hoff Charles law and combine
form. [6]

A solution was prepared by dissolving certain amount of compound in
31.8g of CCl, has a boiling point of 0.392 K higher than that of pure
CCl,. If the molar mass of compound is 128 g/mol, calculate the mass
of the solute dissolved.

(Given K, for CCI, = 5.02 K kg/mol) [9]

Explain the factors affecting rate of E1 and E2 reactions. [6]

Give the sulphonating agents and mechanism involve in sulfonation of

benzene. [6]

Write a short note on Claisen rearrangement. [6]
OR

Nitrobenzene undergoes electrophilic substitution at meta only. While
aminobenzene undergoes electrophilic substitution at ortho and para.[6]

Identify the compounds A and B in the following reactions. [6]
Alcoholic r
CH,CH,CH,I + KOH St A _HBr B
CH3 (|3H CH3 + KOH Alcoholic A __HBr H,0, B
I
Write a note on Beckman’s rearrangement. [6]

How is pyridine is synthesized? Explain Chichibabin reaction of pyridine.

[6]

Discuss the methods of synthesis of furan and pyrrole. [6]
Give the steps involved in the preparation of Methyl Organe. [9]
OR

Describe the classification of dyes on the basis of chemical structure.[6]

Give the steps involved in the preparation of Crystal violet. [6]

Explain the following.

1)  Pyridine is more basic tan pyrrole.

i)  Phenolphthalein shows pink colour in basic medium. [9]
v <P <O
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S.E. (Chemical)
FLUID MECHANICS
(2019 Pattern) (Semester - IIT) (209342)
Time : 2Y2 Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.
5) Use of Calculator is allowed.

Q1) a) Derive Euler’s equation of motion. [6]
b) Define Bernoulli’s equation with assumptions. [6]

¢) Anorifice meter with orifice diameter 15cm is inserted in a pipe of 30cm
diameter the pressure difference measured by a mercury oil differential
manometer on the two sides of the orifice meter gives a reading of 50 cm
of mercury. Find the rate of flow of oil of sp. gr 0.9 when the coefficient

of discharge of the meter = 0.64. [6]

OR
Q2) a) Draw a neat sketch and explain the working principle of orifice meter
derives equation. [6]

b) Derive expression for Pitot tube and explain the working principle. [6]

¢) A horizontal venturimeter with inlet and throat diameter 30cm and 15¢cm
resp 1s used to measure the flow rate of water. The reading of differential
monometer Connected to the inlet and throat is 20 cm of mercury
determine the rate of flow Take Cd=0.98. [6]

03) a) Prove that expression for laminar flow of fluid. [6]
b) Derive Hagen-Poiseuille Equation, highlighting the assumptions made.[6]

c) Water at 15°C flow between two large parallel plates at a distance of
1.6mm apart. Determine. [6]

1)  Maximum velocity.
i)  The pressure per unit length.

i) The shear stress at the wall of the plate if the average velocity is 0.2
m/s. The velocity of water at 15°C is given as 0.001 poise.

OR
PTO.



04) a)
b)

05) a)
b)

Q6) a)

b)
c)

Q7) a)
b)

08) a)
b)

)

Derive “Darcy Weisbach” equation to find head loss due to friction? [6]
Derive the relation between the maximum and average velocities along
with their position in the cross section of, circular horizontal pipe. [6]
A crude oil of viscosity 0.97 poise and relative density 0.9 is flowing
through a horizontal circular pipe of diameter 100mm and of length 10m
calculate the difference of pressure at two ends of the pipe, if 100 kg of

the oil is collected in a tank in 30 seconds. [6]
Explain the concept of boundary layer? [5]
Explain the term dimensional homogeneous equation? With suitable
example. [6]

Find the expression for the drag force on smooth sphere of diameter
‘D’, moving with uniform velocity ‘v’ in a fluid of density ‘p’ and

dynamic viscosity ‘W’. [6]
OR

With suitable example, describe in detail the Rayleigh’s Method of

dimensional analysis? [5]

Explain Buckingham’s 1t-theorem in detail. [6]

Efficiency ‘n’ of a fan depends on density ‘p’, dynamic viscosity ‘W’ of
the fluid, angular velocity ‘@’ diameter ‘D’ of rotor and the discharge

‘Q’ Express ‘n’ in term of dimensionless parameter. [6]
Explain value and its type with application? [5]
Differentiate between particulate fluidization and aggregative fluidization.

[6]
What is fluidization? Write its importance in chemical process industries.

[6]

OR
Explain fluidization with its type and application? [5]
Explain operating characteristic of centrifugal pump? [6]
Explain phenomenon of cavitation’s in centrifugal pumps. How it can be
prevented? [6]
x & X
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[6002]-148
S.E. (Chemical)
ENGINEERING MATERIALS
(2019 Pattern) (Semester - 111) (209343)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6and Q.7 or Q.8.

2) Useof logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.

Q1) & Draw Iron-lron carbideequilibrium diagram and explain different reaction
involved. [10]

b) Explainvariousphasesobservedin Iron-1ron carbide equilibrium diagram.
[6]
OR
Q2) @ Defineandwritedownimportance of polymersin variousindustries.[10]

b) Writenote on High and low temperature material swith example. [6]

Q3) @ Define corrosion. Write down its types. [10]
b) Write down the various methods used for prevention of corrosion. [6]

OR
Q4) @ Explainthevariousfactors affecting corrosion. [8]
b) Explain rate method for control of corrosion. [8]

Q5) @ DefineNanotubesin detail and writedown itsapplicationsindetail. [9]

b) Explain Top-down and Bottom-up approaches method for synthesis of
nanomaterials. [9]

OR

PT.O.



Q6) @ ExplainChemical Vapor deposition method for synthesisof nanomaterials.

[9]
b) Writedown various applications of Nanomaterialsin Chemical industries.
[9]
Q7) Explain principle and working of Seanning Transmission Microscope (SEM).
[18]
OR

Q8) Explain principle and working of Transmission Electron Microscope (TEM).
[18]

VVVV
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[6002]-149
S.E. (Chemical)
PROCESS CALCULATIONS
(2019 Pattern) (Semester - 111) (209344)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :
1) SolveQ.lor Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.70r Q.8.

2)
3)
4)

5

Q1) a)

b)

Q2) a)

b)

Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of logarithmic tables, slide rule, Moallier charts, electronic pocket calculator
and steam table is allowed

Assume suitable data, jf necessary.

A coke is known to contain 90% carbon and 10% non-combustible ash
(by weight): (a) find the moles of oxygen theoretically required to burn
100 kg of coke completely? (b) If 50 percent excess air is supplied,
calculate the analysis of Gases at the end of combustion. [8]

Ethylene Oxide 1s produce from oxidation of ethylene. 100 kmol of
ethylene feed to reactor. The product stream contains 80 kmol ethylene
oxide and 10 kmol of CO,. Calculate percentage conversion of ethylene
and percentage yield of ethylene oxide. [8]

OR

Gaseous benzene reacts with hydrogen in the presence of Ni catalyst as
per the reaction:

CH, (2) + 3H, (g)—> CH,,(2)

30% excess hydrogen is used above that required by the above reaction.
Conversion 1s 50% and yield is 90%. Calculate the requirement of the
benzene and hydrogen gas for 100 moles of cyclohexane produced. [8]

A gas analyzing CO, =5.5 %, CO=25 %, H, = 14 %, CH,= 0.5 % and
N, =55 % (by volume) is burnt in furnace with air which is 10 % excess

over that required to burn CO, H,, CH, completely. Give the analysis of
the product gas mixture, assuming all reactions proceed to completion.[8]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

A stream of carbon dioxide flowing at a rate of 100 kmol/min is heated
from 298 K to 383 K. Calculate the heat that must be transferred using C,
data: [10]

C’ =a+bT+cT? +dT’, ki/kmol.K

Gas a bx103 cx10° dx10°

CO, |21.3655 | 64.2841 |-41.0506| 9.7999

2

Calculate the heat of formation of ethane gas at 298.15 K from its elements
using Hess’s law: [8]

Data:
Heat of formation of CO, (g) =-393.51 kJ/mol
Heat of formation of H,O (I) = -285.83 kJ/mol
Heat of combustion of ethane gas at 298.15 K =-1560.69 kJ/mol
OR

Astream flowing at a rate of 15 kmol/hr. Containing 25 % N, and 75% H,
by mole is heated from 298 K to 473 K. Calculate the heat that must be
transfer using Cp data given as follows. [10]

Gas a bx103 cx10° dx10°
N 29.5909 | —5.41 | 13.1829 | —4.968

2

H 28.6105 | 1.0194 | -0.1476 | 0.769

2

Calculate the heat of reaction at 298.15 K of the following reaction: [8]
C,H, () > CH, (&) + H, (g

Data

Component AH ° kJ/mol

CH, (g) —1560.69

CH, (g) —1411.2

H, (g) —285.83

Define wet bulb temperature, dry bulb temperature, humid volume and
humid heat. [8]
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b) SO, is absorbed in water using a packed column operated at constant T
and P. The gases entering the tower contain 14.8% SO, by volume. Water
is distributed from the top of the column at the rate of 16.5 1/s. The
volume of the gas handled at 101.325 kPa at 303 K is 1425 m3/hr. The
gases leaving the tower contain 1% SO, by volume. Find the % SO, in
the outlet water (by weight). [10]

OR

Q6) An absorption tower, packed with Telleratte packings, is used to absorb carbon

Q7)

Q8)

dioxide in an aqueous monoethanol amine solution (MEA). The volumetric
flow rate of incoming dry gas mixture is 1000 m*/h at 318 K and 101.3 kPa a.
The CO, content of the gas is 10.4 mole%, while the outgoing gas mixture
contains 4.5 mole% CO,. A 3.2 M monoethanol amine solution is introduced
at the top of the tower at the rate of 0.625 L/s. Dissolved CO, concentration of
the entering solution is 0.166 kmol/kmol of MEA. Find the concentration of
dissolved CO, in the solution leaving the tower.

Data: Specific volume of the gas at 318 K and 101.3 kPa a, V= 26.107 m®/
kmol. [18]

a)  Explain the following: [6]
1)  Classification of fuels
i)  Caloriflc values of fuels

b) Fuel gas has the following composition: CO = 27%, CO, = 4%,
O, = 0.5% and N, = 68.5% by volume. Find the net theoretical oxygen
required. find the analysis of flue gas if the fuel gas 1s burned with 80%
excess air than the net requirement. [6]

c) Define adiabatic flame temperature, HCV and NCV. Is the actual adiabatic
flame temperature different than that calculated theoretically? [6]

OR

Calculate the gross and net heating values of the natural gas at 298.15 K which
has the following molar composition:

CH, = 74.4%, CH =8.4%, C,H, = 7.4%, iso-C,H , = 1.7%, n-C H,, = 2.0%,

47710

iso-C,H,, = 0.5%, n-C_H , = 0.4%, CO, = 0.9% and N, = 4.3%.
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Data:

Component GCV kJ/mol NCV kJ/mol

CH, 890.65 802.62

CH, 1560.69 1428.64

C.H, 2219.17 2043.11

iso-C H 2868.20 2648.12

n-C,H 2877.40 2657.32

iso-C.H , 3528.83 3264.73

n-C.H 3535.77 3271.67
Specific volume of the natural gas at 298.15 K and 101.3 kPa = 24.465
m?*/kmol. [18]

QOO0
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[6002]-150
S.E. (Chemical Engineering)
INDUSTRIAL CHEMISTRY - II
(2019 Pattern) (Semester - 1V) (209347)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) SolveQ.lor Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.70r Q.8.

2) Figuresto theright indicate full marks.

Q1) @ Explaincomplexometrictitration and how it can be used for determination
of hardness of water [6]

b) Explain theory of indicators and also explain a difference of 2 PH is
required for colour change. [6]

c) 50mL of 0.50M, barium hydroxide arerequired to fully titrate a 100 mL
solution of sulfuric acid. What istheinitial concentration of the acid?[6]

OR
Q2) & Whatisprecipitationtitration? Explainit using Mohr’s method. [6]
b) Explain the strong acid strong base titration with the help of titration

curve and indicators. [6]
c) 30mlof 0.1N HCI is added from burette into 20 ml of 0.11 N NaHCO,
solutionsin flask. Calculate pH of thetitration mixture. [6]

Q3) @ What isadsorption isotherm? Describe Freundlich adsorptionisotherm.[6]
b) What are zeolites? Give applications of zeolitesin chemical industry. [6]

c) 3g of activated charcoal was added to 50 ml of acetic acid solution
(0.06 M) inaflask. After an hour it wasfiltered and the strength of filtrate
was found to be 0.042 M. What amount of acetic acid adsorbed per
gram of charcoal. [9]

P.T.O.



Q4) &)

b)

Q5) 8

b)
c)

Q6) a)

b)

Q7) &

b)

Q8) a
b)

What is adsorption isotherm? Deduce the Langmuir adsorption isotherm
equation. [6]

What are coordination catalyst explain with the hel p of wackersprocess.[6]

Explain photolysis of water molecules using coordination catalysis. [5]

What isconformational isomerism? Give various conformation of propane.

[6]

Give brief description of optical isomerism. [6]

Explain the terms enantiomers and diastereomersgiving examples.  [6]
OR

Explain various types of conformation in ethane molecule using PE.

diagram. [6]

Explain geometrical isomerism in compound with one double bond. [6]

Assign R and S conformation in 2- Chloro butane and lactic acid.  [6]

What are heat capacities at constant volume and constant pressure? What
istherel ationship between them? [6]

Explainthedifferent conditionsfor spontaneity by using Gibbsfree energy.
[6]

Calculate work done when 2 moles of anideal gasexpand reversibly and
isothermally from a volume of 0.5 L to avolume of 2 L at 298°K and
normal pressure. [9]

OR
State and explain Kirchhoff’slaw and give its applications. [6]

Derive the relation between heat of reaction at constant pressure and at
constant volume mentioned the three case of it. [6]

Calculate the heat of combustion of ethylene (gas) to from CO, (gas) and
H.O (gas) at 298K and 1 atmospheric pressure. The heats of formation
of CO,,H,0and C,H,are—-393.7,—241.8,+52.3 kJ per molerespectively.

[S]
Q000
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[6002]-151
S.E. (Chemical)
HEAT TRANSFER
(2019 Pattern) (Semester - 1V) (209348)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4, Q50r Q.6, Q.7 or Q8.

2) Neat sketches must be drawn wherever necessary.

3) Figuresto right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) What are the different laws of Radiation? Explain Stefan Boltzmann’s
law. [10]
b) A thermos flask with evacuated space to reduce the heat losses having
surfaces facing each other of emissivity 0.02. If contents of the flask
are at 380 K & the ambient temperature is 298 K. Compute the heat
loss from the flask. If same effect is to be achieved by using insulating
material of conductivity 0.04 w/m K. What would be the thickness
required? [8]
OR
02) a) Explain : [10]
1)  Radiation Shape Factor
11)  Specular and Diffuse Reflection
1i1) Black body
iv) Radiation Shield
b) Two large parallel plates with emissivities 0.2 & 0.6 are maintained at
1000 K & 500 K respectively. A third plate with emissivity 0.08 in
introduced as a radiation shield in between two plates. Calculate reduction

in heat loss rate per unit area & temperature of the shield. [8]
Q3) a) Draw and describe Pool Boiling Curve. [10]
b) Define Condensation? Differentiate filmwise and dropwisc
condensation. [7]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

Define the terms in boiling phenomena : [7]

1)  Saturated Pool Boiling

i1)  Subcooled boiling

111) Peak heat flux

Vertical plate of 30 cm x 30 cm is exposed to steam at atmospheric
pressure. The plate is at 371K. Calculate the mean heat transfer coefficient
rate of heat transfer and mass of steam condensed per hour. [10]
Data : Properties of condensate at mean film temperature are

Density = 960 kg/m* Dynamic Viscosity = 2.82 x 10N s/m? Thermal
conductivity = 0.68 W/m.K, Latent heat of condensation = 2255kJ/kg.
Saturation temperature of steam = 373K.

What is heat exchanger? Explain detail classification of Heat Exchanger?
[10]
It is required to cool 250 kg/hr of hot liquid with inlet temperature of
393°K using parallel flow arrangement 1000 kg/hr of cooling water is
available for cooling purpose at a temperature of 283°K. Taking overall
heat transfer coefficient of 1160 W/m?K and heat transfer surface area
of 0.25 m?, calculate the outlet temperature of liquid and water and the
effectiveness of heat exchanger. [8]
OR
Explain Shell and Tube heat exchanger in detail with neat sketch. [10]
Water enters a counter flow double pipe heat exchanger at 288K flowing
at a rate of 1300kg/hr. It is heated by oil flowing at rate of 550kg/hr
from an inlet temperature of 367K. Determine the total heat transfer
and outlet temperature of oil and water for Im? area of heat transfer.
Data : Specific heats of oil and water are 2000J/kg.K and 4187 J/kg.K
Overall Heat transfer coefficient is 1075W/m?K. [8]

What is evaporation? Explain Calendria type evaporator with neat
sketch. [7]
A single effect evaporator is used to concentrate 20000kg/hr of a
solution at 298 K from 5% to 20 % by weight of salt concentration.
Steam is fed to the evaporator at pressure corresponding to the saturation
temperature of 399 K. The evaporator is operating at atmospheric
pressure and boiling point rise is 7 K. Calculate the Heat load, the

steam consumption and steam economy. [10]
Data : Specific heat of feed : 4.0 kJ/(kg.K)

Latent heat of condensation of steam at 399 K = 2185kJ/kg
Latent heat of vaporization of water at 373 K = 2257kJ/kg

OR
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08) a)
b)

[6002]-151

Draw and explain the Backward feed multiple effect evaporator. [10]

An aqueous sodium chloride solution (10 wt %) is fed into a single
effect evaporator at a rate of 10000 Kg/hr. It is concentrated to a
20 wt % sodium chloride solution. The rate of consumption of steam

in the evaporator is 8000 Kg/hr. Calculate Capacity (Kg/br) & Economy
of the evaporator. [7]
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[6002]-152
S.E. (Chemical Engineering)
PRINCIPLES OF DESIGN
(2019 Pattern) (Semester - 1V) (209349)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Q.No. 1 OR Q.No. 2; Q.No. 3 OR Q.No. 4; Q.No. 5 OR Q.No. 6;
Q.No. 7 OR QNo. 8.
2) Figures to the right indicate full marks.
3) Draw neat figures wherever necessary.
4) Use of scientific calculators is allowed.
5) Assume suitable data wherever necessary.
Q1) a) Prove that, [8]
1)  For shaft subject to the twisting moment only :
T="1rf*d’
16 ° °
i1) For shaft subject to the bending moment only.
M =——* f_*d
32 b s
Were,
T- Twisting moment
M-Bending moment.
fS—Permissible shear stress,
f -Permissible bending stress,
d -Diameter of the saft.
b) Calculate the diameter of the shaft used in agitation system. Torque

acting over the shaft is 120000 kg-cm while bending moment acting
over the shaft is 35500 kg-cm. factor of safety = 6, ultimate tensile
strength of material of shaft = 7000kg/cm?. Ultimate shear stress is
75% of UTS. [10]

PT.O.



02) a)

b)

03) a)

b)

OR

Prove that the length of key, by considering the shearing strength of
2

fe o s

/0
key, L=—*—=*—= [6]
Y g8 f, w

Were,

L - Length of key,

fSS - Permissible shear stress for saft material,
f - Permissible shear stress for key material,
d - Diameter of saft.

w - Width of key.

The 45 mm diameter of shaft is made of steel with the yield strength of
400 MPa. A parallel key of size 14 mm wide and 9 mm thick made of
steel with yield strength of 340 MPa is to be used. Find the required
length of key, if the shaft is loaded to transmit the maximum permissible

torque. Use the maximum shear stress theory and assume the FOS of
02. [12]

Find the efficiency of following riveted joints : [10]

1)  Single riveted lap joint of 6 mm plates with 20 mm diameter
rivets having a pitch of 50 mm.

i1)  Double riveted joint of 6 mm plates with 20 mm diameter rivets
having a pitch of 65 mm.

Assume :

Permissible tensile stress in plate is 120 MPa.
Permissible shearing stress in rivets is 90 MPa,
Permissible crushing stress in rivets is 180 MPa.

Explain different types of riveted joints. Define tearing, shearing &
crushing strength of the riveted joints. Also define efficiency of joint.

[7]
OR
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04) a)

b)

05) a)

b)

06) a)

b)

Derive the equation, the condition for the maximum power transmission.
T =3T, [7]
Were,

T - Maximum-tension,

Tc - Centrifugal tension.

The leather belt 9 mm * 250 mm is used to drive a cast iron pulley 900
mm in diameter at 336 RPM. If the active arc on the smaller pulley is
120° and the stress in tight side is 2 MPa. Find the power capacity of
belt (power transmitted through belt). The density of leather belt may be
taken as 980 kg/m?, and coefficient of friction of leather on cast iron is
0.35. [10]

Define pressure vessels and explain design of pressure vessels subjected
to external pressure. [6]

A cylindrical pressure vessel 1.8 m in diameter and 5 m in height is
subjected to an internal pressure of 8kg/cm? The corrosion allowance
1s 2 mm.

If the vessel is fabricated as :

Class B vessel with J = 0.85

Class C vessel with J = 0.5 and 0.7.

What will be the minimum thickness of vessel?

If a strip of suitable size is welded all along the longitudinal joint,
(Joint efficient = J = 1.0). What will be the thickness of the vessel and
how much percentage saving in the material can be achieved?  [12]

OR

Calculate the thickness of a torispherical heads (100-6) and (80-10)
elliptical head (2:1) for a pressure vessel having 1.0 m diameter and
having design pressure of 3.5 kg/cm?. Welded joint is fully tested so
welded joint can be considered as 100%. The permissible stress for the
material of contraction is 1250 kg/cm?. Also calculate the percentage
reduction in thickness with reference to the thickness of the torispherical

head (100-6). [12]

Write a short note on purging of vessels. [6]
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Q7) a)

b)

08) a)

b)

Proof that for cylindrical pressure vessel with flat head at the top and at

the bottom, [7]
3DP
L=D[l1+°——
]
v=TpL="p |14+ 22F
4 4 4CHJ

Were,

L - Optimum length of pressure vessel.
V - Optimum volume of pressure vessel.
C - Corrosion allowance.

P - Pressure in the pressure vessel.

f - Allowable stress of material

J - Welded joint efficiency.

D - is diameter of pressure vessel.

A pressure vessel is required to have a capacity of 20 m?. The vessel
has an operating pressure of 6 kg/cm? The material used for fabrication
have an allowable stress of 1090 kg/cm?. Welded joint efficiency is
85%. The corrosion allowance is 2 mm. Estimate the optimum diameter
and optimum length of pressure vessel. [10]

OR

Determine the optimum proportions of a cylindrical vessel with flat
top and 60° conical bottoms. Due to space limitation, the diameter of
the vessel should not be greater than 2.5m. The cost per unit area of

the flat top and conical bottom is twice the cost of the shell capacity.
[12]

Differentiate between thick walled & thine walled pressure vessel. [S]

e
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S.E. (Chemical Engineering )
CHEMICAL TECHNOLOGY -1
(2019 Pattern) (Semester - IV) (209350)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:
1) Attempt Q.No.l or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, and Q.No.7
or Q.No.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of cell phone/Mobile phone is prohibited in the examination hall.

CO
(Course

Q1) a) Explain necessity of nitrogeneous fertilizers produced from outcomes)

Ammonia. [5] CO3
b) Draw and explain process flow diagram (PFD) for
manufacturing of Nitric acid by ammonia oxidation process.
[10] CO2, CO5
c) Explain in brief Autoclave variables as one of major

engineering problems of urea production process. [3] CO3
OR
Q2) a) Draw and explain in brief synthetic ammonia process with
its process flow diagram (PFD). [8] CO2, COs5

b) Explain in brief a manufacturing process of urea from

ammonium carbamate. Draw its process flow diagram
(PFD). [10] CO2, CO5

03) a) State classification of cleansing compounds. [5] COl1
b) Explain in brief sulfation of fatty alcohols and sulfonates.|[8] CO2. CO3
c) State various methods of soap production & raw materials ’

used. [4] CO2, CO4
OR
Q4) a) Draw process flow diagram (PFD) of continuous process
for fatty acids, soap and glycerine. [8] CO5
b) Explain in brief reactions involved in manufacturing of
detergent by sodium reduction of coconut oil. 5] €02
c) Explain Alkyl - Aryl sulfonates. [4] CO2

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

d)

Explain in brief condensation polymerization and Addition
polymerization. [10] CO2

State types of thermosetting resins. [4] CO4

State various materials used in reinforcement of plastics.[4]  CO4
OR

Describe in brief general polymerization process. [10] CO2

Draw and explain in brief phenol from cumene production
with a process flow diagram (PFD). [8] CO2, CO5

Explain in brief mechanisms of pyrolysis and cracking.[8]  COl

Draw a neat diagram of fluidized bed type catalytic cracking
process. [5] CO5

State reactions take place in catalytic reforming process.[4] CO2

OR

State methods involved in production of crude petroleum.[4] CO2

Describe in brief Butadiene - styrene copolymer. [5] CO2, CO6
Describe in brief elastomer polymerization. [4] CO6
Explain in brief rubbers based on silicon. [4] CO6

DI R A
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S.E. (Chemical)
MECHANICAL OPERATIONS
(2019 Pattern) (Semester - 1V) (209351)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary

Q1) @ Writeand explanatory note on [12]
)  FabricFilter
i)  Magnetic separator
b) Write notes on Termina Settling, hindered settling and drag force on

spherical particles. [6]
OR
Q2) Derivetheequationfor minimum fluidization velocity and describethe equation
for case of very small particles. [18]
Q3) Explain and derive the necessary equations for [17]

ad  Flow number
b) Power number

OR
Q4) @ What arethevarioustypesof mixersused for paste and plastic materials?
Explainany twoin brief. [8]
b) Write noteson [9]

)  Flow patternin baffled and un-baffled vessels
i)  Ribbon Blender
i)  SigmaMixer

PT.O.



Q3) 8

b)

Q6) a)
b)

Q7)
b)

Q8) g
b)

Derivetheratefiltration at
)  Constant rate

i)  Constant pressure difference

[10]

What isfilter medium? State the various requirements of filter medium.[ 8]

OR
Explainwith aneat sketch Sand filter.

Write an explanatory note on rotary drum filter.

Explain with a neat sketch screw conveyor.
Write an explanatory note on Bucket Elevators.
OR

Write an explanatory note on pneumatic conveyors.

Explain with aneat sketch following parts of belt conveyors.

) Bdts
i) Betidlers

iil) Beltarrangements
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S.E. (Computer/A.1.& D.S./C.S & D.E.)

DISCRETE MATHEMATICS
(2019 Pattern) (Semester-111)(210241)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagram must be drawn whenever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ From agroup of 7 men and 6 women, five persons are to be selected to
form a committee so that at least 3 men are there on the committee. In
how many ways can it be done? [6]

b) Suppose repetitions are permitted: [6]
)  How many ways three-digit no. can be formed from six digits
2,3,4,5,7 and 9?
i)  How many aremultipleof 10?

i How many areeven?
c) What isthe coefficient of x® in the expansion of (2—x)°? [6]
OR
Q2) @ Fivepencilsand 5 pens areto be arranged in arow. In how many ways
they can be arranged if [6]

1)  All pencils must be arranged together
i) No two pencils should be kept together and
i) One pen and one pencil must be arranged together?
b) Find the number of permutations that can be made out of the letters [6]
)  Missssippi
i) Assassination
c) How many automobile license plates can be made if each plate contains

two different lettersfollowed by three different digits. Solvethe problem
iIf the first digit can not be zero. [6]

PT.O.



Q3) 3

b)

Q4) &)

b)

Q5) &)

b)

Find the shortest path between a - z for the given graph using Dijkstra’s
agorithm [6]

Explain the terms adjacency matrix and i ncidence matrix. [9]

Definethefollowing termswith suitable example. [6]
I)  Factor of graph

i)  Weighted Graph
i)  Bipartitegraph

OR
Draw all isomorphic graphs on vertices 2 and 3, also draw all non-iso-
morphic graphs on 2,3 and 4 vertices. [6]

Explain Edge connectivity and Vertex Connectivity with suitable example.

[5]
Isit possible to construct a graph with 12 nodes such that 2 of the nodes
have degree 3 and the remaining have degree 4. [6]

Construct abinary tree from given inorder and preorder traversals:

Inorder: b dfhkm ptvm

Preorder : bfdkhvwtm [6]
Definefollowingterms [6]
)  Forest

i)  Fundamental cutsets

i)  Gametree
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c) Use Kruskal’sagorithm to find the minimum spanning tree for the con-
nected weighted graph G as shown in fig. below [6]

OR

Q6) @ Find maximum flow in the transport network using labeling procedure.
Determinethe corresponding min-cut. [6]

b) Construct an optimal binary tree for the set of weights as
{8,9,10,11,13,15,22} . Find the weight of an optimal tree. Also assign the
prefix codes and write the code words. [6]

c) WhatisMinimum Spanning tree? Explain briefly stepsinvolvedinfinding
MST in Prim’sAlgorithm? [6]
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Q7) 8

b)

Q3) a)

b)

Definewith examples: [10]
)  Groupoid

i)  Semigroup

i)  Monoid

Iv)  Abeliangroup.

v)  Subgroup

Let (A,X) be monoid such that for every xe A, x* x = e wheree is the
identity element. Show that (A,*) isan abelian group. [7]

OR
Definewith examples: [10]
1)  Propertiesof binary operation
i)  Ringwithunity
i)  Fields.
Iv) Integra Domain

Find the number of codes generated by the given check matric H. Also
find all code words. [7]

111,010 O0
o112 /0|10
17101 ]0]0]|1
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S.E. (Computer /Al & DY)
FUNDAMENTAL SOFDATA STRUCTURE
(2019 Pattern) (Semester - 111) (210242)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Make suitable assumption whenever necessary.

Q1) @ Write a pseudo code for binary search apply you algorithm on the
following no.s stored in an array to search no:23 & 100. [9]
9,17,23,40,45,52,58,80,85,95,100

b) Explain the selection sort with algorithm sort the following no.s using
selection sort & show the content of array after every pass. [9]
27,76, 17, 9, 45, 58, 90, 79, 100.

OR

Q2) @ Explain quick sort algorithm with suitable example. What is time
complexity of quick sort algorithm. [9]

b) Write a short note on sentinel search & Index sequential search with
suitableexample. [9]

Q3) @ Writeapseudo codeto insert new nodeinto singly link list. [9]
b) Explaintherepresentation of polynomial using GLL. [9]

OR

Q4) & What is doubly linkedlist. Explain the process of deletion of element
from doubly linked list with example. [9]

b) What isdynamic datastructure. Explain with circular linked list withit’'s
basic operation. [9]

Q5) @ Write a pseudo code for basic operation of stack. [8]

PT.O.



b)

Q6) &)

b)

Q7) 8

b)

Q8) a)
b)

What are the variants of recursion. Explain with example. [9]
OR

Write algorithm for posfix expression evalution. Explain with suitable

example. [8]

Explainthelinked implementation of stack with suitableexample. [9]

Write pseudo code to implement circular queue using array. Explainit’'s
basic operation. [9]

Explain array implementation of priority queuewith all basic operation.

[8]

OR
Explain linked implementation of queuewith suitable example. [9]

Write pseudo code for insertion operation of input restricted & output
restricted double ended queue. [8]

X ok %k
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S.E. (Computer Engineering) (Artificial Intelligence & Data Science)
(Computer Science & Design Engineering)
OBJECT ORIENTED PROGRAMMING (OOP)
(2019 Pattern) (Semester - III) (Theory) (210243)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Endsem exam based on 3, 4, 5, 6.

2) Draw Neat and clean Diagram.

3) Assume suitable data if necessary.

Q1) a) What is runtime polymorphism? How it is achieved in C++. Explain it

along with example. [S]

b) Explain virtual base class and virtual function with example. [6]

c) Explain need of operator overloading. Write C++ program to
demonstrate use of unary operator overloading. [6]

OR

02) a) Explain polymorphism and types of polymorphism in C++. [S]
b) Explain what is type casting, Explain Implicit and explicit type of
conversion with example. [6]

c) Write a program to overload insertion (<<) and extraction (>>) operator

in C++. [6]

03) a) What are various functions which are used to manipulate file pointers?

Explain using example. [7]

b) Explain command line arguments in C++? Write program to explain the
same. [7]

¢) What are different file opening mode? [4]

OR

Q04) a) Explain formatted and unformatted input and output functions used in
C++ with example. [7]

b) What are stream classes and their use? Provide the hierarchy of stream
classes in C++. [7]

c) Explain the use of command line arguments. If we want to pass
command line arguments what will be prototype of main function and
explain its arguments along with example. [4]

PTO.



05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

What is the power of templates in C++? Explain along with one example.
[5]

Explain exception handling mechanism in C++? Write a program in C++

to handle “divide by zero” exception. [6]

Write a short note on typename and export keyword in C++. [6]
OR

What is mean by user defined exception? Give one example. [S]

Explain class template using multiple parameters. Write a program in C++.
[6]

How multiple catching is implemented in exception handling? [6]

Explain the concept of the Standard Template Library (STL) in C++.

What are its key components? [7]
Differentiate between sequence containers and associative containers in
the STL. Provide examples of each. [7]
Discuss the advantages of using container adapters in the STL. Provide
examples of container adapters. [4]
OR
How can vectors and lists be used as sequence containers in the STL?
Explain with a appropriate example. [7]

Explain the concept of iterators in the STL. Differentiate between iterator
and pointers. [7]

Describe the process of using the STL algorithms for Quick sort.  [4]

x ¥
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S.E. (Computer Engineering) (Artificial Intelligence&
Data Science) (Computer Science & Design Engg.)
COMPUTER GRAPHICS
(2019 Pattern) (Semester-111) (210244)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) AttemptQ.1lor Q.2,Q30r Q4,Q50r Q.6, Q.7 or Q.8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume Suitable data if necesary.

Q1) & Differentiate between Orthographic Projection and | sometric Projection.
[5]
b) What istransformation and wirte transformation matrix for: [9]
1) 3D trandation using homogenous coordinate system
i)  3-D rotation about X-axis.
c) Consider thesguareA (1, 0), B(0, 0), C(0, 1), D (1, 1). Rotate the square

ABCD by 45° anticlockwise about point A (1,0) [8]

OR
Q2) & What are the types of projection and write in brief about each type of
projections. [9]

b) Derive 3D transformation matrix for rotation about aprincipal axis. [5]

2 4
c) A triangleis defined by {2 2 4} Find transformed coordinates after

thefollowing transformation. [8]
1) 90°rotation about the origin.
i) Reflectionabout line X=Y

Q3) @ WhtaisBackface? Explain Backface Detection and removal. [6]
b) Explainand compare point source and diffuseillumination. [9]
c) Compare RGB and HSV color model [6]

OR

PT.O.



Q4) & Writeshort note on PaintersAlgorithm [6]
b) Explain Halftoneshading [9]
c) Explainthefollowingtermswith examples. [6]
)  Colour gamut
i)  Specular Reflection

i) Diffusereflection

Q5) @ Writeashort note on interpolation and approximation. [4]
b) ExplainBlending functionfor B-splinecurve. [7]
c) What arefractals? Explain Triadic Kochin detail. [7]
OR
Q6) @ ExplaintheBezier curve. Enlistitsproperties. [4]
b) Draw and explain Hilbert’s curve with an example [7]
c) With suitable example write short note on the fractal lines. [7]
Q7) @ Explaindeletion of segment with suitable example. [7]
b) What isMorphing and write the applications of Morphing. [3]
c) Draw block diagram of NVIDIA workstation and explainitinbrief. [7]
OR
Q8) @ Write ashort note on motion specification method based on. [7]

1)  Geometric and kinematicsinformation.
i)  Animationlanguages
b) Writeany threeimportant featuresof NVIDIA gaming platform [3]

c) Explainrenaming of asegment with suitable example. [7]
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S.E. (Computer Engineering)
DIGITAL ELECTRONICSAND LOGICDESIGN

(2019 Pattern) (Semester - 111) (210245)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8,

2) Neat diagram must be drawn wherever necessary.

3) Assume suitable data jf necessary.

Q1) @ Distinguish between combinational and sequential switching circuitsalso

write examples of both. [6]
b) Convert Following Flip flops: [6]
) SRtoT
i) JKtoD
c) WhatisMOD counter ? Design MOD 7 counter using |C 7490. [6]
OR
Q2) @ Draw and explain 3-bit asynchronous up-counter using JK flip flop. Also
draw the necessary timing diagram. [6]
b) What do you mean by excitation table of flip flop? Write the excitation
table of [6]
) SRflipflop
i) JFKflipflop
c) With neat diagrams explain the working of the following types of shift
registers [6]

)  Serid-in, seria-out
i)  Pardld-in, serial-out

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) 8

b)

Q6) a)

b)

Draw the state diagram, state table, and ASM chart for a 2-bit binary
counter having oneenableline E suchthat E =1 counting enabled,and E=0
counting disabled. [6]

Implement following Boolean function using PAL [6]
Fl =Xm (0,2,4,6,8,12)

F2=%Xm(2,3,8,9,12,13)

F3=2m(l,3,4,6,9,11,12,14,15)

Draw ablock diagram of the PLA device and explain. [9]
OR

What isan ASM Chart? Name the elements of an ASM chart and define

each of them. [6]

Implement BCD to Excess-3 code converter using PAL. [6]

What isthe difference between PAL and PLA. [9]

With the help of aneat diagram, explain the working of two-input TTL
NAND gate. [6]

Draw and explain the circuit diagram of CMOS inverter. [6]

Definethefollowing termsand mention the standard valuesfor TTL logic
Family [6]

)  Fan-out
ii)  Power Dissipation
i)  Propagation Delay.
OR

What isthe advantage of open collector output? Justify your answer with
suitablecircuit. [6]
Compare TTL and CMOS logic family. [6]

What islogic family? Givethe classification of logic family and also write
Important characteristics of .CMOS. [6]
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Q7) &

b)

Q3) a)

b)

Draw and explain the basic building of an ideal microprocessor based

system with the help of neat diagram. [6]

What is system bus? Draw microprocessor bus structure and explain in

brief. [6]

Write ashort noteon ALU I1C 74181. [9]
OR

With the help of a block diagram explain the fundamental units of a

IMi Croprocessor. [6]
Explain the Memory organization of the microprocessor. [6]

What ismicroprocessor? List different applications of microprocessor.[5]

X X X

[6002]-159 3



Total No. of Questions: 9] SEAT No. :

P-1531 [Total No. of Pages: 5
[6002]-160
S.E. (Computer/I.T./A.I & M.L/C.S & D.E.)
ENGINEERINGMATHEMATICS- 111
(2019 Pattern) (Semester - 1V) (207003)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Q1liscompulsory.
2) Attempt Q2 or Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.
3) Neat diagram must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suiatable data, if necessary.
7) Write numerical calculations correct upto three decimal places.

Q1) Writethe correct option for the following multiple choice questions.

a)

b)

-8 -5
If the two regression coefficiens are —— and —— then the correlation

15 6
coefficientis [2]
o2 2
|) 3 ”) 3
1 . 1
i) =3 v) 5
_ 1 1

A and B are independent events such that P(A)=§, P(B)=§ then
P(AUB). (2]

3 2
|) 5 ”) 3
o1 o1
i) o v) 3

PT.O.



d)

f)

Q2) a

b)

Using Gauss elimination method the solution of system of equations

X+2y+z=4,3y+22=-3,-7y—22=-61is [2]
N PO - L L I
) 67 8w 20’7 " 10"7 20
X—ﬂ y—§ Z—__5 i X_E y—§ z=-5
Iii) 3V g 5 V) ERARry
If a curve passing through (0,0), (2,4), (4,8) isgivenbyy=y,+ UAY,
theny at x = lisgiven by (Note : x=x, + uh) [2]
) 1 i) O
i) -1 v) 2
The range of correlation coefficient ‘r’ for abivariate datais [1]
)  O<r<eo i) —co<r <oo
i) —1<r<i1 IvV) 0<r<1
If x,, X, are two initial approximations to the root of f(x) = 0, by secant
method next approximation x, is given by [1]
(%= %) X + %
- X, =X — x f i —
I) 2 (fl_ fo) 1 ||) X, >
f(x Xt X%
ii) ><z=><1—L iv) X2=X1+( )><f1

(%) (fi+fo)

Thefirst four moments of distribution abut the value 4 are—1.5, 17, —30
and 108 respectively. Obtain the first four central moments about mean,

B, and B, [5]
Firt astraight line of the formy = a+ bx using least squares method to
thefollowing data. [9]

X 0 1 2 3 4

y |21 4 |7 | 10

The two regression lines of a bivariate data are 3x + 2y = 26 and
6x +y = 31. Find the mean values of x and y.

Also, determinethe correlation coefficient between x and y. [9]
OR
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Q3) 8

b)

Q4) &)

b)

QS5) 8

b)

Calculate the coefficient of variation for the datagiven asfollows.  [5]
36, 15, 25, 10 and 14.

Fit a second degree parabola of the form y = a + bx + cx? using least
squares method to the folowing data [9]

X 0 1 2 3

y |2 | 1] 6 |17

Find the correlation coefficient between the variabl es popul ation density
(x) and death rates (y) as given in the following data. [9]

X 200 | 400 | 500 | 700 | 300

y 12 18 16 21 10

Find the expected value of the sum of the faces obtained when two fair
dice are tossed simultaneoudly. [9]

An unbiased coin istossed five times. Find the probability of observing
at least four heads. [9]

In asample of 1,000 cases, the mean scorein acertain examinationis 14
and standard deviation is 2.5. Assuming the distribution to be normal,
find the expected number of students scoring between 12 and 15 (both
inclusive). [9]

[Given:Z =0.4,A, =0.1554; Z,=0.8,A,=0.2881]
OR

A riddleisgiven to three studentsto solve independently. Theindividual
probabilities of the riddle being solved by the three students are 0.3, 0.4
and 0.5 respectively. Find the probability that the riddle gets solved. [5]

On an average, there are two printing mistakes on a page of a book.
Using Poision distribution, find the probability that arandomly selected
page from the book has at |east one printing mistake. [9]

In a mouse breeding experiment, a geneticist has obtained 172 brown mice
with pink eyes, 60 brown mice with brown eyes, 62 white mice with pink
eyesand 26 white mice with brown eyes. Theory predictsthat these types of
miceshould beobtainedintheratios 9: 3: 3: 1. Test thecompatibility of the

datawith theory, using 5% level of significance. [Given x2, = 7.815] [5]
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Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

Find aroot of the equation x* + 2 —x—1=0, lying intheinterval [0, 1]

wing the bisection method at the end of fifthiteration. [9]
Obtain the real root of the quation x* —4x — 9 = 0 by applying Newton.
Raphson method at the end of third iteration. [9]
Solve by Gauss - Seidel method, the system of equations : [5]

10x, + X, + X, = 12
2x, + 10x, + x, = 13
2X +2x,+10x, = 14
OR
Solve by Gauss elimination method, the system of equations : [9]
2%, X, + %, =10
3x, +2x,+3x, =18
X, +4x,+9x, = 16
Solve by Jacobi's iteration method, the system of equations : [5]
20X, + X, — 2x, = 17
3X, + 20X, — X, =18
2x, — 3%, + 20x, = 25
Find a real root of the equation x® — 2x -5 = 0 by the method of false
position at the end of fourth iteration. [9]

Using Newton's forward interpolation formula, find y at x = 8 from the
data: [5]

x |0l 5|10|15]2]2
y | 7| 11|14 |18]| 24| 3R

2 dX 1rd

Evauate N using Simpson's 3 rule, (Take h=0.25) [9]
1

dy
Use Euler's method to solve I =1+ xy,

y(0) = 1. Tabulate values of y for x=0to x = 0.3 (Takeh =0.1) [9]
OR
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Q9) 8

b)

dy _ 2 _
Use Runge-K utta method of fourth order to solve — =X+, y(0)=1

atx=0.1withh=0.1. [9]

d
Use modified Euler's method to find y(0.1), given d—i =1+xy,y(0) =1

and h = 0.1. (up to two iterations) [9]

Using Newton's backward difference formula, find the value of /155
from the data: [9]

X 150 152 154 156

y=+/x | 12247 | 12.329 | 12.410 | 12.490
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[6002]-161

S.E. (Computer/Al & DYS)
DATA STRUCTURES AND ALGORITHMS
(2019 Pattern) (Semester - 1V) (210252)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Assume suitable data, if necessary.

3) Draw neat labelled diagram wherever necessary.

4) Figures to the right indicate full marks.

Q1) a) Write an algorithm for depth first traversal of a graph. [6]

b) Construct the minimum spanning tree (MST) for the given graph using
Prim’s Algorithm staring from vertex 6. [6]

c¢) What is topological sorting? Find topological sorting of given graph.
[6]

PT.O.



Q2) a)
b)

03) a)
b)

04) a)

b)

05) a)
b)

06) a)

b)

Write an algorithm for breadth first traversal of a graph. [6]
Using Prim’s Algorithm, find the cost of minimum spanning tree
(MST) of the given graph starting from vertex ‘a’ - [6]
7
2
8 1 10
3
6 9 12
f
2
Define the following terms : [6]
1)  Complete Graph
i1) Connected Graph
1i1) Subgraph
Construct an AVL Tree by inserting numbers from 1 to 8. [6]
Define Red Black tree. List its properties. Give example of it. [6]

Write functions for RR and RL rotation with respect to AVL tree. [6]
OR

Construct an AVL Tree for following data : [6]

50, 25, 10, 5, 7, 3, 30, 20, 8, 15

Explain with example K dimensional tree. [6]

Explain static and dynamic tree tables with suitable example. [6]

Construct a B-Tree of order 3 by inserting numbers from 1 to 10. [9]

Explain following primary index, Secondary index, Sparse index and
Dense index with example. [8]

OR
Construct a B Tree of order 5 with the following data : [9]
DHZKBPQEASWTCLNYM

What is trie tree? Explain insert and search operation on it. [8]
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Q7) a)
b)

08) a)
b)

Explain multilist files & coral rings. [9]

What is Sequential and index sequential file organization? State its

advantages and disadvantages. [8]
OR

Explain inverted file & cellular partitions. 9]

Explain direct access file organization. State its advantages and
disadvantages. [8]

000
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[6002]-162

SE. (Computer/A.I.& D.S.)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester - 1V) (210253)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Explain any four design concepts with appropriate example. [9]
b) What is design pattern? How patterns can be used in design? [9]

OR
02) a) Explain the Data-flow architecture and Layered Architecture in detail.
[9]
b) Explain the golden rules for User Interface Design. [9]

03) a) What question needs to be answered in order to develop a project plan

according to W°HH principle? [9]
b) Explain the project management life cycle. [8]
OR
Q4) a) Explain with appropriate example how schedule can be prepare using
PERT. [9]
b) List and explain the different metrics in the process and project domain.
[8]
05) a) Describe the software quality dilemma in your own words. [9]

b)  What are the objectives of testing? Explain the different types of testing.
[9]

PT.O.



06) a)
b)

Q7) a)
b)

08) a)

b)

OR

What is software quality? Write the different quality metrics. [9]

What is test case design? Write the various approaches for test case

design. [9]

What is SCM? Write short note on SCM Elements. [9]

What is Risk? Explain the reactive and proactive risk strategies with

appropriate examples. [8]
OR

Explain the repository features with respect to software configuration
management. [9]

Write short note on CASE TOOLS for software development. [8]

000
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[6002]-162A

SE. (Al & DS/CS)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester - 1V) (210253)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data, if necessary.

Q1) a) Define the importance of Project estimation. Compare lines of code
(LOC) and Function Point (FP) based estimation of software. [9]

b) Define Project Scheduling. What is a task network in project scheduling?

Explain with an example. [9]
OR
Q2) a) Explain the project planning activities. Define Software scope and
feasibility. [9]
b) Explain COCOMO Model for project estimation with suitable example.
[9]
03) a) Explain the following design concepts [9]
1)  Modularity
i1) Refinement
1i1) Refactoring
b) Define Cohesion ,Explain any four types of Cohesion. [8]
OR
Q4) a) List the different architectural styles. Explain in any two Architectural
style. [9]
b) Explain the interface design steps. [8]

PT.O.



05) a)

b)

Q06) a)

b)

Q7) a)

b)

08) a)

b)

Define the different categories of risks? Explain Risk identification?

[9]

What are the elements that exist when an effective SCM system 1is
implemented? Discuss each in briefly. [9]

OR

Define RMMM plan, Prepare RMMM plan for late delivery of software
product to the customer. [9]

Define the different categories of risks? Explain Risk Projection and
Risk Refinement in detail. [9]

Define software testing? Explain the software testing strategies for
software development? [9]

How test strategies for object oriented software are different from that
of conventional software? [8]

OR
What is system testing? Explain three types of test. [9]
(Unit testing, Integration testing, Acceptance testing.)

Explain Black box testing with its advantages. [8]

000
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[6002]-163

S.E. (Computer)
MICROPROCESSOR
(2019 Pattern) (Semester - IV) (210254)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks.

Q1) a) Enlist various types of system and non - system descriptors in the 80386.

Explain their use in brief. [6]
b) Explain the use of following instructions in detail: [6]
i) LGDT
i) LIDT
i) SIDT
c) With the necessary flowchart, explain the complete address translation
process in 80386. [6]
OR
02) a) Explain the page translation process in 80386. [6]
b) Draw and explain the general descriptor format available in various
descriptor tables. [6]
c) Differentiate and explain GDTR, LDTR, and IDTR. [6]
03) a) Explore five aspects of protection applied in segmentation. [6]
b) Whatis DPL, EPL and IOPL? Explain in brief. [6]
c) Explore the need for a protection mechanism in 80386. [5]
OR

PTO.



04) 2)

b)

05) a)

b)

06) 2)
b)

07) a)

b)

08) a)

b)

Explain how control transfer instructions are executed using the call gate
in the system? [6]

List and explain various Privilege Instructions. [6]

Elaborate on the concept of combining segment protection and page
level protection in 80386. [5]

Explain the structure of a V86 Task in detail. How is protection provided

within the V86 task? [6]

Draw and explain the Task State Segment of 80386. [6]

With the necessary diagram, explain entering and leaving the virtual mode

of 80386. [6]
OR

Explain the TSS descriptor and its role in multitasking. [6]

List and explain various features of virtual 8086 mode. [6]

Define Task Switching and explain the steps involved in task switching
operation? [6]

How interrupts are handled in protected mode? Explain with the help of

aneat diagram. [6]

Elaborate about enabling and disabling interrupts in 80386. [6]

List and elaborate on different applications of microcontrollers. [5]
OR

Explain the following exceptions in brief. [6]

1)  Divide error
1) Invalid Opcode
) Overflow

How interrupts are handled in protection mode. Explain with the help of
aneat diagram. [6]

Explain various features of the 8051 Microcontroller. [5]

DO I
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[6002]-164 [Total No. of Pages: 3

S.E. (Computer Engineering)
PRINCIPLESOF PROGRAMMING LANGUAGES
(2019 Pattern) (Semester - 1V) (210255)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Make suitable assumptions whenever necessary.

Q1) @ Explainfollowingfeaturesof javain detail [6]
)  Security
i)  Platform Independence
i)  Object - oriented

b)  Write short note on [6]
1)  Garbage collector
i) this

c) Define constructor. Which are the types of Constructor used in Java?
Explain with example. [6]

OR
Q2) @ Explainfollowingfeaturesof javain detail [6]
)  Portability
i)  ArchitectureNeutra
i)  Distributed
b)  Write short note on [6]
) find
i) finalize()

c) Explainonedimensional and multi - dimensional array used in Javawith
suitable examples, [6]

Q3) @ What is mean by inheritance? Explain the various types of inheritance
used in Javawith suitable example. [6]

PT.O.



b)

Q4) g
b)

Q5) a)

b)

Q6) &)

b)

Explain following keywords of Javain detail [6]
)ty

i) catch

i) findly

Define package used in Java. Explain syntax, use, CLASSPATH, hierarchy

of package with example. [6]
OR

Elaborate Method overriding and dynamic method dispatch in Java. [6]
Explain various Exception Handing mechanismsin Java [6]

What isthe concept of stream, Explain byte stream and character stream
indetail. [6]

Explain different waysto implement Threadsin Java? With code example.
[6]

Explain the below methodsin detail. [6]

) Isdive

i) notify

i) getpriority

List the Features, advantages, and limitations of Vue JS. [9]
OR

Explainthe usesof isAlive () andjoin () methodsin the javathread with

examples. [6]

Explainthethread life cycle model in Java. [6]

Write a short note on React JS and Angular JS. [9]
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Q7) 8
b)

Q8) a)

b)

Explainthefeaturesof LISP programming. [6]
Explainthefollowing Equality predicatesusing asuitable example. [6]

) EQUAL
i) EQ
i) EQL

v) =

Explain thefollowing number predicatesusing asuitableexample. [5]
)  NUMBERP

i) ZEROP

i) PLUSP

iv) EVENP

v) ODDP

OR
Explain thefollowing functionswith suitable examples. [6]
) CAR()
i) CDR()
i)  FIRST()

DescribeLogica Programming. Enlistitsfeatures. Also, list the commonly
used L ogical programming languages. [6]

Evaluate thefollowing forms of LISP. [5]
) (car(cdr'(12345)))

i) (car (cdr’ (a(bc)de))
jii) (car (cdr (cdr'(12345678))))

X ok %k

[6002]-164 3



Total No. of Questions: 8] SEAT No. -

P1537
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SE.(I.T))
LOGICDESIGN & COMPUTER ORGANIZATION
(2019 Pattern) (Semester - 111) (214442)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) @ Definethefollowingterms. [8]
1)  Propagation Delay Time
i)  Setup Time
i) HoldTime

Iv)  Maximum Clock Frequency

b) Draw and explain SR flip-flop using NAND gate. [6]
c) ConvertT flip-flopto D flip-flop. [4]
OR
Q2) @ Design MOD-45 counter using 1C 7490. [8]

b) Draw and explain 4-bit serial-in serial-out shift register using D-FFs. [6]

c) Differentiate between Latch and Flip Flop. [4]

Q3) @ Draw and explain Single bus organization of CPU? State functions of

CPU? [8]
b) Explain sequence of eventsthat occur in Fetch cycle symbolically with
diagram at each stage. [9]

OR

PT.O.



Q4) 8
b)

Q35) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) &)

b)

Draw the block diagram of Hardwired control unit. [8]
Describethefunctionsof registers: IR, MBR, MAR, PC, Flag register.[9]

What are key characteristics of RISC & CISC. Compare RISC and

CISC. [9]

What is mean by Instruction format? Explain 0-1-2-3 address formats

with suitable example? [9]
OR

Draw and explain Cluster and Cluster Architectures. [9]

Explain symmetric multiprocessors(SM P) organization with features.[9]

What arethe different algorithms and techniques used in managing cache
memory. [8]

Explain Interrupt Driven 1/O with adiagram. [9]

OR

Draw & explainmemory hierarchy structure? What ismean by aPrinciple
of Locality. [9]

Explainthe memory write cyclewith help of suitabletiming diagram.[8]

“v O <O
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S.E.(T)
DATA STRUCTURES & ALGORITHMS
(2019 Pattern) (Semester - IIT) (214443)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 0r Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks.

Q1) a) Define stack as an ADT. Use this stack to swap two no.s (Write Sudo

Code). [6]
b) Discuss the merits of circular queue over linear queue and write sudo
code for over flow and under flow conditions of circular queue. [8]
c) Discuss the time complexity of removing an item from priority queue if
sequential memory organization is used. [4]

OR

02) a) Contrast between the characteristics of stack & queue data structures.[4]

b) Convert the following infix expressions to postfix and show the contents
of stack for each operation.

) p*(X/Y *Z - QI(A+B)).

ii) A+ B$(M-N)/D ($ for power operation). [8]
c) Explain with example the significance of priority queue over simple queue.
[6]

03) a) Discuss the merits & demerits of implementing threaded binary tree. [6]

b) Describe the characteristics of a general tree. Convert the following
general tree into binary tree. [8]

c) Discuss the time complexities of inserting & deleting a node from BST.[4]
OR

PTO.



Q4) a) Discuss the applications of Binary search tree & expression tree.  [4]
b)  Write sudo code for non-recursive inorder tree traversal of binary tree.[6]

c) Forthe following binary tree, show (draw) threaded binary tree (inorder).

(=1

05) a) Write sudo code of Kruskal’s algorithm for creating a MST. Demon-
strate with steps for the following graph MST using same algorithm. [9]

b) Discuss with example, what is AVL & time complexity to insert a node in

an AVL. [8]

OR
06) a) Explain the time complexity of heap sort & sort the following No.s in
ascending order using heap sort. 5, 3, 17, 10, 84, 19, 22. [9]

b) Contrast between the approaches of finding MST using prim’s algorithm
& Kruskal’s algorithm. Discuss the time complexities of both algorithms.
[8]
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Q7) a)

b)

08) a)

b)

Explain prototype of the following function in C++ with examples. [8]
1)  Seekg

i)  Seekp
) tellg
v) tellp

Enlist characteristics of a good hash function. Create a hash table for the

following set of integers, taking modulus function as hash function
(h(k)=k%10).

29, 50, 28, 19, 17, 15, 18, 14, 38.
Demonstrate Chaining with replacement. [9]
OR

Write sudo codes to perform following operations on index sequential
file. [8]

1)  inserting a record.
i) updating a given record.

Discuss with examples at least three types of hashing functions, clearly
mentioning the advantages & disadvantages of each. [9]
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[6002]-168

SE.(I.T.)
OBJECT ORIENTED PROGRAMMING
(2019 Pattern) (Semester-111) (214444)

Time: 2%2Hours) [Max. Marks: 70

Instructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat diagrams must be drawn wherever necesary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necesary.

Q1) @ Consider the definition of ‘complex’ class as below. [9]
public class complex
{
privateint real, img;
public complex ()

{

/lconstructor 1
}
public complex (int real, intimg)
{

/Iconstructor 2

}

public complex (complex c)

{

/I constructor 3
}
}

Re-write the class‘ Complex’ as:
I)  Define the constructor 1 so that the private member variables are
initializedto O.
i)  Define the constructor 2 so that the private member variable real
and img isinitialized according to the value of the parameter.
iil)  Define the constructors 3, where copy one object to another.
b)  With suitable code segmentsillustrate various uses of ‘final’ keyword.
[9]
OR

PT.O.



Q2) &

b)

Q3) &)
b)

Q4) &)

b)

Q5) a)

b)

Q6) &)

b)

Q7) &

b)

Qg) &)

b)

What are the characteristics of Destructor? How is Destructor declared
in OOP? Demonstrate with an example. [9]

Write a program which demonstrate constructor with default arguments.

[9]

Discuss diamond problem in detail? How it can be solved? [9]

Enlist the benefits and costs of Inheritances. [8]
OR

How parameterized constructors get executed in multilevel inheritance?

Explainwith an example? [9]

Define polymorphism? What are the types of Polymorphism? How can

be run time polymorphism achieved in OOP? [8]

Define exception. What are its types? Discuss exception handling
mechanismin detail. [9]

What is Generic programming? Discuss any four methods of ArrayList
classwith their syntax. [9]

OR
Isthere any difference between throw and throws in exception handling
in Java? If ‘yes, justify your answer. [9]

How basic mathematical set operations union, intersection, and subset
are performed using set interface? [9]

What isadesign pattern? Write ashort noteon‘ Singleton’ design pattern.
[9]

Write program to handle primitive datatypesin file handling. [8]
OR
How do you write to afile and read from afile using File Writer and
FileReader class, respectively? [8]
What are the advantages of design patterns? Explain ‘ Adaptor’ design
patternin detail. [9]
DR
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[6002]-169
S.E. (Information Technology)
BASIC OF COMPUTER NETWORK
(2019 Pattern) (Semester - 111) (214445)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Question 1or 2,3 0r 4,50r 6 and 7or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data, if necessary.

Q1) @ DiscussCSMA/CD in detalls. [9]
b) Explain Reservation, Polling & Token passing. [9]
OR

Q2) @ Writeshort noteon | EEE 802.4(Token Bus) and | EEE 802.5(Token Ring).
[9]

b) Discuss CSMA/CA random access technique. How collision avoidance

iIsachieved in the same? [9]
Q3) @ Explain Subnetting and Supernetting with example. [9]
b) Describe Packet format of |Pv6 in detail with suitable diagram. [8]

OR
Q4) @ Explain Network Address Translation with suitable diagram. [9]
b) Discussindetall fragmentationintermsof |1Pv4. [8]
Q5) @ ExplainInterdomain and Intradomain routing protocol in detail. [9]
b) Discuss EIGRP protocol in detail. [9]

OR
Q6) & Explain RIPmessageformat in detail. [9]
b) Discuss Distance Vector Routing protocol in detail. [9]

PT.O.



Q7) @ Explanthreeway handshakealgorithm for TCP connection establishment.
[9]

b) What iscongestion Control? Explain Leaky bucket algorithm. [8]
OR
Q8) @ What is Socket? List & explain the socket primitives in client side &
server side TCP connection. [9]
b) Compare TCPand UDP Header with suitable diagram. [8]
VVVV
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[6002]-170
S.E. (Information Technology)
PROCESSOR ARCHITECTURE (Theory)
(2019 Pattern) (Semester - 1V) (214451)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Ql) @ Explantheinterrupt structureof PIC18 microcontroller dongwith IVT.[7]
b) Draw and explain the interfacing of LCD with Port D and Port E of

PIC18FXX microcontroller. [7]
c) lllustrate the use of following bits of INTCONZ2 register i) INTEDG1
i) TMROIP. [4]

OR

Q2) @ Discussthe stepsin executing interruptsin PIC18 microcontroller.  [7]
b) Explain with neat diagram the external hardware interrupts of PIC18

microcontroller in detail. [8]

Cc) What are periphera interrupts, IVT and ISR? [3]

Q3) @ Explainthefunction of CCP1CON SFR along with its format. [6]
b) Write short note on SPI protocol. [9]

c) Explain the stepper motor interfacing with PIC18FXX microcontroller
with suitable diagram. [6]

OR

Q4) @ Explain operation of capture mode of PIC18FXX microcontroller along
with diagram. [6]

b) Write short note on RS232 standard. [6]

c) Statethe applications of CCP modulein PIC. [9]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a)
b)

Explain interfacing of LM35 temperature sensor with PIC 18FXX
microcontroller. [6]

State the features of on-board ADC of PIC18FXX microcontroller. [6]
Explain RTC DS1306 interfacing with PIC18FXX microcontroller. [6]
OR

Explainindetail thefunctionsof ADCONO SFR of PIC 18 microcontroller.
[6]

State the features of RTC. [6]
Draw and explain the interfacing diagram of DA CO0808 with PIC18FX X
microcontroller. [6]

Explain the AMBA BUS Protocol and programmer’s model of ARM

processor. [6]
Compare the ARM7, ARM9 and ARM 11 processors. [6]
Describe CPSR of ARM7 indetail along with diagram and use of SPSR.[5]
OR
Describe the ARM design philosophy. [4]
Differentiate between the PIC microcontroller and the ARM processor.[ 7]
Draw and explaintheARM family core architecture? [6]
VVVV
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S.E. (Information Technology)
DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - 1V) (214452)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 0or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) Describe Circumstances under which you would choose to use
Embedded SQL than normal SQL or only a general purpose
programming Language. [4]

b) Differentiate between : [6]
1)  Trigger & stored procedure
11) Embedded SQL and Dynamic SQL

c¢) Consider the following relations : [8]

Departments(Department_id, Department_name, manager_id,
Location_id) Employees(Employee_id, @ Employee_name,
mphone_number, Hire_Date, Job_Id, Salary, commission_PCT,
manager_Id, Department_Id)

Write SQL queries for the following :

1)  Show the name, job, salary and commission of those employee
who earn commission. Sort the data by the salary in descending
order.

i1) Show the department names, locations, names, job titles and
salaries of employees who work in location 1800.

PT.O.



02) a)

b)

03) a)
b)

04) a)
b)

C)

i11) How many employees have a name that ends with an “n”?

iv) Show the names and locations for all departments and the number
of employee working in each department. Make sure that

departments without employees are included as well.

OR

Consider the relational database

supplier(sid, sname, address)

parts(pid, pname, color)

catlog(sid, pid, cost)

Write SQL queries for the following :

1)  Find the name of supplier who supply some red parts.

i1) Find the name of all part whose cost is more than Rs. 250.

1i1) Find the name of all part whose color is green.

iv) Find the name of all part supplied by each supplier.

Explain need for following :

1) View

i1)  Null values

Write note on :

1)  Set operations in SQL

1) Aggregate Functions in SQL

What are the measure of query cost?

Explain 1%, 2", 3" normal form with example.

[8]

[4]

[6]

[4]
[6]

What do you mean by normalization? Explain different anomalies.[7]

OR
Compare BCNF and 3NF.

[4]

Which are different ways of evaluation of expression? Explain any

one with example.

[6]

Define functional dependency. List various types of functional

dependency. Explain any one type of functional dependency.
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05) a) Give test for conflict serializability. Check whether following schedule

is conflict serializable. [8]
T1 T2
Read(A)
Write(A)
Read(A)
Write(A)
Read(B)
Write(B)
Read(B)
Write(B)
b) What is concurrency control? Explain time stamping method. [4]
c) When do deadlock happens? How to prevent them? [6]
OR
06) a) Check whether given schedule is view serializable. [6]
T1 T2 T3
Read(Q)
Write(Q)
Write(Q)
Write(Q)
b) Explain the concept of Transaction. Describe ACID properties of
transaction. [8]
c) Explain Deferred database modification. (4]

Q7) a) State which database system architecture you will prefer for following
application- support your answer with brief explanation : [6]

1)  Railway Reservation System.
i1) Search Engine

ii1)) College admission system
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b)

08) a)
b)

List and Explain any one Architecture of Parallel databases with neat

diagram. [6]
What are the benefits of NOSQL databases. [5]
OR
Write a note on SQL Lite database. [6]
Explain Architecture of Distributed database system. [6]
Explain two-tier and three-tier architecture. [5]
000
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S.E. (Information Technology)
COMPUTER GRAPHICS
(2019 Pattern) (Semester-1V) (214453)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Usethecohen sutherland line clippingAlgorithm with the help of region
codestoclipalineAB with A(30,50), B (110,70) and PQ with P(50,30),
Q (90,90) to clip aline against a window with lower left-hand corner
(40,40) and upper right-hand corner (100,80). show Graphic

Representation of Original and clipped line. [9]
b) Explain 3D reflection about XY, Y Z and XZ plane. [9]
OR

Q2) @ Let ABCD be the rectangle window with A (150,150), B(150,200),
C(200,200) and D(200,150). Use Cohen Hodgeman polygon clipping
algorithmto clip the convex polygon PQR with P (100,175), Q(170,250),
R (250,165) and find the final coordinates of the clipped polygon. [9]

b) What is projection? Explain with diagram, Perspective Projection with
vanishing points as 1 point, 2 point and 3 point. [9]

Q3) @) Explainindetail with Diagram. [9]
) RGB Color Model
i)  HSV Color Model
i)  CIE Chromaticity Diagram.

b) Define Shading. Explain with help of diagrams Gourand Shading agorithm
indetail. [8]

OR

PT.O.



Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) a)
b)

What is a segment? Why do we need segments? Explain the complete
process of [9]

)  Segment Creation,
i)  Segment Deletionand
i) Segment Closing.

Explainin detail combined diffuse and specul ar reflectionswith multiple
light sources. [8]

What are the steps in design in animation sequence? Describe about

each step briefly. [9]
What is curve interpolation ? As far as splines are concerned what do
Bezier and B-splinescurvesindicate? [9]
OR
Explainin detail with diagram how midpoint subdivision method can be
used for Bezier-curve Generation. [9]
Explain how koch curves are generated. Also calculate the fractal
dimension of koch curve. [9]
Explainthe behavioral modeling inVirtual Redlity. [6]
What are sound displaysin Virtual Reality? [6]
What isnavigation and manipulation interfacesin virtua reality system? 5]
OR
Explain the graphics Rendering pipeline [6]
Explaintheapplications of Virtual Reality systems. [6]
Explain Kinematic modeling inVirtual Reality. [9]
DR IR
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S.E. (Information Technology)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester-1V) (214454)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.lor Q.2,Q30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Ql) @ Explaindesign concepts. [6]
1)  Abstraction
i)  Modularity
b) Writeanote on User Interface Design. [6]
c) Explaineffective modular designwith neat diagram. [6]
OR

Q2) @) Define Usability. Explain different characteristics of usability and 1SO
characterigtics. [9]

b) Explainthemechanismsappliedin user interface design for fulfilling the

Mandel’ sthree golden rules. [9]
Q3) @ Writeanote on effort estimation and scheduling. [9]
b) Enumeratethe 4P's of project management. [8]
OR
Q4) a Stateand explain the five more important goals of a project. [10]

b) Explainindetail categoriesof Software Metricswith suitable examples.
[7]

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) &)

b)

Q8) a)
b)

Describe the steps of defect management with neat diagram. [6]

What are the parameters considered for writing agood defect report? [ 6]

What isthe difference between Testing and debugging? [6]
OR

What is software quality? Explain software quality dimensions
parameters, [9]

Enlist any three objectives of testing? Differentiate between Manual and
automation testing. [9]

Write a short note on: [12]
)  Business processre-engineering

i)  Risk Management

Explainin brief test driven development. [9]
OR
Explainindetail, the SCM repository features. [9]

Write anote on elements of a Configuration Management System.  [8]

& B ¥
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S.E. B.Tech.(Biotechnology)
BIOCHEMISTRY -1
(2019 Pattern) (Semester - 111) (215461)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Answer thefollowing. [18]
d What is apeptide bond? Give the reaction for peptide bond formation.
b) What iszwitterion? Give explanation on itsamphoteric nature.
OR
Q2) Answer thefollowing. [18]
ad Writein short about dialysis and size exclusion chromatography.

b) Differentiate between Cysteineand Cystine.

Q3) Answer thefollowing. [17]
a Writeindetail on double helix structure of DNA.

b) Explaintheformation of phosphodiester bonds with a suitable example.

OR
Q4) Answer thefollowing. [17]

ad Differentiate between nucleotide and nucleoside.

b) What arethe features of Watson-Crick Pairing.

PT.O.



Q5) Answer thefollowing. [18]

ad What isglycolipid? Explain with suitable structure. Enlist the functions
of same.

b) Definelipidsand enlist thefunctionsof lipid.
OR
Q6) Answer thefollowing. [18]

ad Justify - unsaturated fatty acids, with one or severa kinks cannot pack
together astightly asfully saturated fatty acids.

b) Writeindetail aabout structural lipidsin Membranes.

Q7) Answer thefollowing. [17]
a Statetheiron deficiency diseases.

b) Givethefunctions of zinc.

OR
Q8) Answer thefollowing. [17]
a Explainany two vitamin deficiencies.

b) Explainany twomineral deficienciesin detail.

v O O
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[6002]-177

S.E. (Biotechnology)
HEAT TRANSFER
(2019 Pattern) (Semester-111) (215463)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Givedimensionlessnumbersin caseof natural and forced convection.[10]
b) Explainindetail concept of maximum heat flux and critical temperature

drop. [8]

OR
Q2) & WhatisNewton'slaw of cooling? Whereit can be used? How film heat
transfer co-efficient isestimated? [9]

b) Draw and explainin detail Pool boiling curve with significance of each
point in the pool boiling. How isit used in design of equipments? [9]

Q3) @ Writeashort noteon ‘ Thermal Boundary layer and its significance. [9]
b) What is monochromatic emissive power? Write a short note on Plank’s

distribution law. (8]
OR
Q4) @ Write short notes on J-factor anlogy. [8]
b) WhatisRadiation?how isit different from other two phenomena? Explain
with examples. [9]

Q5) @ WhatisNTU effectiveness method? When is it used? Explain in detail
Capacity, NTU and effectiveness. [9]

b) Draw aneat sketch and writeashort note on rotating matrix heat exchanger.
[9]
OR

PT.O.



Q6) &)

b)

Q7) 8
b)

Q3) &)

b)

What isthe concept of |og mean temperature difference (LM TD)?Derive
an expression for countercurrent flow heat exchanger using LMTD

method. [9]
What is fouling? Give reasons for fouling and expression for fouling
factor. How it affects the performance of heat exchanger? [9]

What is evaporation? Give detailed classification of evaporators.  [9]
Discusstheterms: [8]
1)  Evaporator Capacity

i)  Evaporator Economy withitssignificance.

OR
Write a short note on calendria evaporator? State advantages,
disadvantages and applications. [9]

Draw neat sketches of feed forward and feed backward evaporator. [8]
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[6002]-178
B.Tech. (Biotechnology)
MICROBIOLOGY
(2019 Pattern) (Semester - 111) (215464)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)

Ql) &

b)

Q2) g

b)

Q3) g
b)

Q4) @)
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to right indicate full marks.
Assume suitable data if necessary.

Define [9]
i)  Bacteria Growth

i)  Generation Timeand

i)  Growth Rate

Definition, principle, process and applications of batch culture. [9]
OR

What is bacterial growth and what are the 4 phases of typical bacterial

growth curve? [9]

What methods are used to measure microbial population. [9]

What isfiltration sterilization? Explain itstypesand applications. [9]

Define antibiotics and how doesit work? [8]
OR
Explain the principle of autoclaving with its applications. [9]

Tabulate different methods of control of microorganisms with its mode
of action and examples. [8]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

Explain different types of microbial interactions in environment with

examples. [8]
Giverole of microorganismsin [10]
) Food
i)  Soil and
i) Air

OR
What is indicator microorganism and explain its significance in water
microbiology. [10]
Write short note on [8]

)  Symbiosisand

i) commensalisms

Explain Typhoid with respect to Symptoms, treatment, causes and

prevention. [8]
Write short note on [9]
) Pandemicand

i)  Epidemic

OR

Describe HIV with its etiological agent, symptoms, treatments and
preventive measures. [8]
Write etiological agent for [9]

)  Tuberculosis
i) Choleraand

i) Influenza
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[6002]-179
S.E. (B.Tech. Biotechnology)
BIOCHEMISTRY-I|
(2019 Pattern) (Semester - 1V) (215470)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q.l1or Q.2,Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

Q1) Answer thefollowing.
a In glycolysis, which of the reactions produce adenosine triphosphate

(ATP)? [9]
b) Explainthesignificanceof phosphorylated intermediatesin glycolysis.[9]
OR
Q2) Answer thefollowing.
a) Depict the figure showing he feeder pathwaysfor glycolysis. [9]
b) Enlisttheintermediatesof glycolysis. [9]

Q3) Writein detail about.
a Drawthe TCA cycle. [9]
b) Writeindetail about Cori cycle. [8]
OR
Q4) Answer thefollowing.
a) Describein detail about glycogen synthesis [9]
b) Draw aneat and labeled diagram showing electronstransport chain. [8]

Q5) Answer thefollowing.
a) Describeindetail about purification of protein by affinity chromatography.
Enlist the advantages of affinity chromatography and draw the diagram

for same. [9]
b) Enlist the steps of protein digestion and absorption in stomach and
intestine. [9]

OR

P.T.O.



Q6) Answer thefollowing.
a  Write down the causes and consequences of acute pancredtitis. [9]

b) Describe the significance of the urea cycle. Mention any one inherited
defects of the urea cycle. [9]

Q7) Answer thefollowing

a Draw a neat labeled diagram showing Mobilization of Stored

Triacylglycerolsby Hormones Trigger. [9]
b) Describein detail about carnitine shuttle [8]
OR

Q8) Answer thefollowing

a Draw aneat labeled diagram showing Oxidation of Fatty Acidsin three
stages. [9]

b) Explainthe Oxidation of Saturated Fatty AcidswithitsFour Basic Steps.[§]

Q000
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[6002]-180
S.Y. (Biotechnology)
Cell Biology & Tissue Culture
(2019 Pattern) (Semester - 1V) (215471)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

Q1) a) How the G-protein coupled receptors (GPCR) function? Give its

significance. [8]
b) What is intracellular signaling? What are the typical components of
intracellular signaling? [10]

OR
02) a) Explain the cell cycle and describe in detail the steps involved in a
typical cell cycle. [10]

b) Write a detailed note on Apoptosis, its functions and significance. [8]

03) a) What are Embryonic stem cells? What is their significance? [8]
b) Write short note on nervous tissue. [9]
OR

Q4) a) The Connective tissue connects and supports the entire human body.
Explain. [8]

b) Cancers evolve by a reiterative process of clonal expansion, genetic
diversification and clonal selection. Explain with a diagram. [9]

05) a) Explain the disaggregation of tissue with trypsinization and its
significance. [8]

b) What is a cell line explain and give examples? How to establish a
mammalian cell line, describe in detail and draw a flow chart. [10]

PT.O.



06) a)

b)

Q7) a)

b)

OR

What is a viable cell count? How 1s it observed and calculated? State
the significance in culture initiation. [9]

What are the different methods of surface sterilization? [9]

Describe and explain the various methods used for gene transfer to

plant cells. [10]

What is micropropagation? Give significance with respect to

regeneration of endangered plants. [7]
OR

08) Write short notes on :

a)
b)

Protoplast culture in plant tissue culture [9]

Callus culture, with help of a neat diagram describe the steps involved.

[8]

PP ir
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S.E. (Biotechnology Engg.)
THERMODYNAMICS
(2019 Pattern) (Semester-1V) (215472)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Useof acalculator if allowed

5) Assume suitable data if necessary.

Q1) Give the Kelvin-Planck statement and the clausius statement of the second

law of thermodynamics and show that they are equivalent. [18]
CO-A
OR
Q2) @ What arethelimitationsof thefirst law of thermodynamics? [9]
CO-A
b) Establish with exampleswhy the concept of entropy isessential to explain
the direction of spontaneous processes. [9]
CO-A

Q3) Define Helmholtz free energy, and prove that at constant temperature the
decrease in work function measures the maximum work available from a

given change of state. [17]
CO-B
OR
Q4) @ What arethefundamental differential equationsfor the energy properties?
List the canonical variablesfor U,H,A, and G [8]
CO-B
b) What aremaxwell’sequationsand what istheir importancein establishing
rel ationshi ps between thermodynamic properties? [9]
CO-B

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

State and explain the phase rule and Duhem'’s theorem for reacting

systems. [9]
CO-C
Derive an equation to predict the effect of temperature on the equilibrium
constants. [9]
CO-C
OR
How is the equilibrium constant related to composition? Derive an
expression for the same. [9]
CO-C
Derive the relationship between the mole fraction of components taking
part in the reaction and the extent of the reaction. [9]
CO-C

How arethefirst and second law of thermodynamicsapplied to biol ogical

systems? Explain with examples. [8]
CO-D
Describe the application of Gibb’sfree energy for the study of biological
systemswith examples. [9]
CO-D

OR

Q8) Giveany two examples of energy-yielding and energy-requiring biochemical
reactions. How can they be explained using the laws of thermodynamics?[17]

CO-D
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S.E. (Biotechnology)
GENETICSAND MOLECULARBIOLOGY
(2019 Pattern) (Semester-1V) (215473)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Useof acalculator is allowed.
5) Assume Suitable data if necessary.

Q1) Enlist all the enzymes playing a role in DNA replication and explain their
function during the process. Wherever necessary draw aneat labeled diagram
of the enzyme. [18]

CO3
OR

Q2) What isthedifferencebetween5’ to 3 and 3’ to 5" DNA replication? Explain
the process of formation of Okazaki fragments and replication of DNA on

lagging strands. [18]
COos3
Q3) Explain the structures and functions of different types of RNA. [17]
CO4

OR

Q4) @ WhatistRNA?Draw thestructure of tRNA. What rolesarethey playing
in central dogma? Explain. [10]

b) How rRNA formsribosomes? Write anote on the structure of ribosomes
formed in eukaryotes and prokaryoteswith the help of aneat diagram.[7]

CO4

PT.O.



Q5) Define Transcription and explain the process of initiation of Transcription

with the help of the suitable diagram. [18]
CO5

OR
Q6) Definetheoperon, and explainthe process of genetranscriptioninthelacoperon.
[18]
CO5

Q7) Describethe process of trandation with the help of the following stages. [17]
1) Initiation CO6
i)  Elongation

i)  Termination

OR
Q8) Write a note on “Genetic Code”. How does tRNA help in the synthesis of
Protein? Explain the concept of the wobble hypothesis. [17]
CO6
DR
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S.E. (Production and I ndustrial) (Sandwich)
ENGINEERINGMATHEMATICSH I
(2019 Pattern) (Semester-111) (207007)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Q.liscompulsory. Attempt Q.2 or Q.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
2) Figuresto theright indicate full marks.

3) Usegraph paper for Graphical Solution.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

Ql) @ u,=16, u,=162. coefficient of kurtosis f3, is given by. [2]
) 1 i) 151
i) 0.63 iv) 1.69
b) A box contains 100 bulbs out of which 10 are defective. A sample of 5
bulbs are drawn. The probability that none is defectiveis [2]
(3 ) (2
° 9
1), (%) \Y) 10
C) V. whereF =xj + yj + zk isequal to [2]
) O i) 1
i) x+y?+ 2 iv) 3
d) A vectorfield Fisirrotational if [1]
)  V.F=0 i) VxF=0
i) EE=0 iv) FxF=0

PT.O.



f)

Q2) 8

b)

Q3) g

b)

If ?)% =c? g% (Representsthe vibrations of astring of length | fixed at
both ends) with genera solution y (x,t) = (C, cos mx + C, sin mx)
(C, coscmt +C,sin cmt) then Y (0,t)=0 implies. [2]
) C,=0 i) C,=0

i) C.=0 iv) C=0

Variance of binomial probability distributionis [1]
) npq i) np

i) np%q V) npg?

Fit astraight line of the formy = ax + b to the following data. [9]
X |1 3 5 7 9

y |15 2.8 4.0 4.7 6

Thefirst four moments about the working mean 30.2 of adistribution are
0.255, 6.222, 30.211 and 400.25. Calculate the first four moments about

mean also evauate B, and f, [5]

Calculate coefficient of correlation from thefollowing information.

n =10 >x=40, > x*= 190, >y?= 200, >xy =150 >y=40 [5]
OR

Fit astraight line of the formy = ax + b to the following data. [9]

x 1|3 |45 |6 |8

y |3|1]3|5|7 |1

Calculatethefirst four central momentsfor thefollowing frequencies.[ 5]

x | 010 10-20 | 20-30 | 3040 | 40-50

y 6 26 a7 15 6

The regression equations are 8x — 10y + 66 = 0 and 40x-18y = 214. The
value of variance of X is9. find [5]
1) Mean valuesof X & y

1)) Correlation coefficient between x & y
OR
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Q4) a)

b)

Q5) 8

b)

Q6) a)

b)

If mean and variance of abinomial distribution are 12 and 3 respectively,

find P(r >1) [5]
An unbaised coin is thrown 10 times. Find the probability of getting
exactly 6 heads and atleast 6 heads using binomial distribution. [9]

An aptitude test for selecting officers in a bank conducted on 1000
candidates. The average score is 42 and standard deviation of scoreis
24. Assuming normal distribution for the score find; [9]

1)  Thenumber of candidates exceed 60
i)  The number of candidates score lies between 30 and 60
[GivenA (0.75)=0.2734, A (0.5)=0.1915]

OR

If the probability that an individua suffersabad reaction from acertain
injection is 0.001 determine the probability that out of 2000 individuals
more than 2 individuals suffer abad reaction. [9]

On an average 20% of the workers in an industry suffer with a certain
diseases. If 12 workers are chosen from the industry, find the probability
that exactly 2workers suffer from the disease. [9]

A dieistossed 60 times and frequency of each facein indicated below

x |12 |3 |4 |5 |6

y |5 |7 |5 |14]13|6

Test the dieisfair | Given y5,q =11.07 | [5]
OR

Find the directional derivative of ¢=x?yz® at the point (2,1,-1) in the

direction of 3j + 4k [9]

Show that F=(y?cosx+ Z9)T +(2ysinx)] + 2xzk isirrotational. Find
scalar ¢ suchthat F=V ¢ [5]

Evauate j?.dr‘ along the straight line joining (0,0) and (3,2) where

F=(2x+Yy)i +(By—-X)] [5]
OR
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Q7) 8

b)

Q8) a

b)

Find thedirectional derivative of ¢ =2x—y3+ Z2at thepoint (2,1,1) inthe
directionof T+7+k [5]

Show that. (any one) [9]

) V.[rvi} _nin-2)

n+l
r

r
i) Vz(ar;b] =0

Using Green’stheorem evaluate cﬁl_:.dr_ where F=(2x+ y)i +(5x-Yy)]j
C

and Ciscirclex*+y*=16,z=0 [9]
’u  ,9%y _— . .
If ?zc o representsthe vibration of the string of length |, fixed at
X
both ends, find solution with the conditions. [8]
) u(01)=0
i) u(l,t)=0
ou
i) —=0at=0
i) pn

TX

iv) u(x0)= asin(l—j

oV 0%V
—=K—
Solve 1 Ve If [7]

) v(Ot) =0
i) v(Lt) =0
i) v =0ax=0
iv)  v(x,0)=v, for0<x<1
OR
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Q9) @ Aninfinitely long plane uniform plateis bounded by two paralle edgesin
they direction and an end at right anglesto them. The breadth of theplateis
n. Thisendismaintained at temperature u, at adl points and other edges at
zero temperature. Find the steady state temperature function u (xy)  [8]

b) Usefourier transform to solve. [7]

2
a—u:a—lj 0<X<oo,t>0
ot  ox

Subject to conditions

i) (a—uj =0,t>0
at x=0

X O<x<l1

iy u(x,0)= {o

i) u,(x;t) is bounded

x>1
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S.EE.(P.E. & L.E./ Production Sandwich)
HEAT AND FLUID ENGINEERING
(2019 Pattern) (Semester -111) (211081)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Explain Darcay Weisbachs equation. [9]

b) Find the head lost due to friction in a pipe of diameter 300mm and
length of 50m throug which water isflowing at avelocity of 3m/s. using
Darcay formula (Take kinematic viscosity of water = 0.01 stroke.) [8]

OR
Q2) @ State functions and applications of turbine and pump. [9]

b) Anoail of specific gravity 0.7 isflowing a pipe of diameter 300mm at the
rate of 500 liters/second. Find the head lost due to friction and power
required to maintain the flow for a length of 1000m. Take kinematic
viscosity of water = 0.29 strokes. [8]

Q3) @ Explaintypes of boilers and compare water tube & fire tube boilers.[9]
b) Discusstypes of analysisfor fuel. [9]
OR

Q4) @ Whatisboiler mounting and boiler accessories? Explainindetail. [9]

b) Discussboiler performance, boiler efficiency, equivalent of evaporation
and energy balance sheet of boiler. 9]

PT.O.



Q3) 8

b)

Q6) 8
b)

Q7) 8
b)

Q8) &)
b)

How types of air conditioning systems useful in manufacturing? Discuss
it. [9]

Compare vapour compression and vapour abortion refrigeration system.

[8]

OR
Discuss any three terminology related to psychometric. [9]
Explainthefollowingstermsrelated to refrigeration. [8]

)  Capacity of refrigeration.

i)  Coefficient of performance of arefrigerator.

Explain multistage compression of reciprocating air compressor.  [9]
Thefollowing resultsrefer to atest on apetrol engine. [9]

Indicated power = 30kw, Brake power = 26kw, Engine speed = 1000rpm,
Fuel per brake power hr. = 0.35kg,

Calorific Vaue of fuel used = 43, 900 kj/kg.
Caculate;
1)  Indicated thermal efficiency.
i) Brakethermal efficiency &
i)  Mechanical efficiency.
OR
Discuss types of systems for internal combustion engine. [9]

A single stage, single acting air compressor delivers air at 5 bars. The
suction temperature is 20°c & suction pressure is 1 bar. Volume of air
entering the compressor is 3m®¥/minute, Index of compression is 1.2,
Calculateisothermal efficiency & power required to drive the compressor.
Neglect clearance volume. [9]
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S.E. (P.E& LE./ Production SW)
STRENGTH OFMATERIALS
(2019 Pattern) (Semester - 111) (211082)

Time:2¥%2Hoursg]| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Writeassumption made in Pure bending theory. [8]

b) Acircular cantilever beam of span 4Meter is subjected to apoint load of
2KN at free end. If the cross section of beam is 50 mm wide and 75 mm
deep. Determine maximum bendinf stressin beam. [9]

OR

Q2) @ A rectangular beam 150 mm wide and 300 mm deep is subjected to
maximum shear force of 80 KN Determine Average shear stress and
Maximum shear stress. [8]

b) Deriverelation between Maximum shear stress and average shear stress
for Rectangular cross-sectional Beam. [9]

Q3) @ Derivestrainenergy storedinabody, whentheloadisgradually applied.[5]

b) Two planes AB and BC which are at right angles are acted upon by
tensile stress of 140 N/mm? and a compressive stress of 70 N/mm?
respectively and also by stress 35 N/mm?. Determinethe principal stresses
and principal planes. Find a so the maximum shear stress and planes on
which they act. [8]

c) Anaxia pull of 20 kN issuddenly applied on asteel rod 2.5 mlong and
1000 mm? in cross-section. Calculate the strain energy, which can be
absorbed in the rod. Take E = 200 Gpa. [9]

OR

PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

The principal tensile stresses at a point across two perpendicular planes
are 100 MPa and 50 MPa. Find the normal and tangential stresses and
the resultant stress and its obliquity on a plane at 20° with the major
principa plane. [8]

Calculatethe strain energy strored in abar 2 m long, 50 mm wide and 40
mm thick when it is subjected to atensile load of 60kN. Take E as 200
GPa. [5]

Derive strain energy stored in abody whentheload issuddenly applied.[5]

Calculate (i) changein diameter, (ii) Changeinlength, and (iii) Changein
volume of athin cylinder shell 100 cm diameter, 1 cm thick and 5 Meter
longwhen subjected to internal pressure of 3 N/ mm? Take the value of
E=2x10° N/ mm? and Poisson’s ratio=0.3 [9]

A solid shaft transmit 200Kw at 150 rpm Determine suitable diameter of
shaft if the maximum torque transmitted exceeds the mean 20%in each
revolution. The shear stress is not exceeds 60 N/ mm?. Also find the
angle of twist in alength 4 meter of the shaft G=80 x 10° N/ mm?.  [9]

OR

A closed cylindrical vessel made of steel plate 4mm thick with plain end,
carries afluid pressure of 3 N/ mm? The diameter of cylinder is 25 cm
and length is 75 cm.Calculate the longitudinal and Hoop stress in the
cylinder wall and determine change in diameter and change in length.
Take the value of E=2x10° N/ mm? and Poisson’s ratio=0.286. [9]

In atorsion test, the specimen isahollow shaft with 50 mm external and
30 mm internal diameter. An applied torque of 1.6 KN-m is found to
produce an angular twist of 0.4° measured on a length of 0.2 m of the
shaft. The Young’'s modulus of elasticity obtained from atensiletest has
been found to be 200 GPa. [9]

Find the values of

(i) Modulus of rigidity. (ii) Poisson’srétio.
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Q7) @ Euler'scritical load for a column with both ends hinged is found as 40
kN. What would bethe changeinthecritical load if both endsarefixed?4]

b) State assumption of Euler’stheory for column design. [4]

c) A girder or uniform section and constant depth isfreely supported over
aspan of 200 Centimeters. Cal cul ate the central deflection under acentral
load of 2000 N, if Ixx=780 cm?. Determine also the slopes at the ends of
beam. [9]

OR
Q8) @ A bothendshinged castiron hollow cylindrical column 3 minlength has
acritical buckling load of P kN. When the column is fixed at both the

ends, itscritical buckling load raise by 300 kN more. If ratio of external
diameter tointernal diameter is1.25 and E=100 GPadeterminethe external

diameter of column. [8]
b) Explain the procedure for finding slope and deflection for a cantilever
beam with apoint load at free end Double integration method. [9]

D D B
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SE. (P.E. & I.E./Prodaction SW)
MANUFACTURING PROCESSES |
(2019 Pattern) (Semester-111) (211083)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Explainthefollowing operations performed on lathe with suitable sketch.
[8]

)  Eccentric Turning

i) Facing
i) Parting off
Iv)  Knurling
b) What are desirable properties of cutting tool? Describe any four cutting
tool material in short? [10]
OR

Q2) @ Index 69 divisonby compoundindexing method. Theholecircleavai IaFI(]e

are. 8

MPatel : 15, 16, 17, 18, 19, 20
MPatell : 21, 23, 27, 29, 31, 33
Patelll : 37, 39, 41, 43, 47, 49

b) Describe with the help of neat sketch the *Universal Milling Machine
indicating the various controls and constructional features. [10]

Q3) @  With the help of neat sketch explain the construction and working of

radia drilling machine. [9]
b) Whatistwist drill? Draw neat sketch of twist drill showing various parts
and name it properly. [8]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) &)

b)

Name the different types of bonds used in the manufacture of abrasive
wheel ? Describeany onein detail stating itsadvantagesand disadvantages.

[8]

How doyou classify cylindrical grinders? What isthe difference between
plain and Universal grinders? [9]

Compare the Honing and Lapping processes with respect to [6]
1)  Principleof working

i)  Types of abrasive

i)  Areaof applications

Iv) Surfacefinish

Explain Buffing, Polishing and Tumbling processes in short, stating its

applications. [11]
OR

Compare between the Electroplating, Galvanizing and Metal spraying

processes [8]

Explain Hot dipping and Burnishing processesin detailed. [9]

What is additive manufacturing? What are its merits and demerits? [7]

Describe VAT Polymerization processin short. State its merits, demerits
and applications. [11]

OR

Describe Material Extrusion process in short. State its merits, demerits,
and applications. [9]

Explain Powder Bed Fusion process in short. State its merits, demerits,
and applications. [9]
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SE. (P.E. & LE./Production SW)
MATERIAL SCIENCE AND MATALLURGY
(211084)(2019 Pattern) (Semester - 111)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Attempt Q.1lor Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Assume Suitable data if necessary

3) Figures to the right side indicate full marks.

4) Draw neat figures whenever necessary.

5) Use of scientifice calculator is allowed.

6) Use of cell phone is prohibited in the examination hall.

Q1) What is the science of powder metallurgy? Write in detail about this non
conventional manufacturing process. [17]

OR
Q2) @ Writenoteon [10]
i)  Diamond impregnated Cutting Tools
i)  Cemented carbide tipped tools

b) Describeany two component which can be manufactured by only powder
metallurgy technique. [7]

Q3) What isthe heat treatment? Name a few treatments given to steelsin order to

change its properties. [17]
OR
Q4) @ What issteel? What do you understand by eutectoid, hypereutectoid and
hypereutectoid steel ? [10]
b) Explainthefollowingwith neat diagram [7]

1)  Peritectictransformation
i)  Eutectietransformation

P.T.O.



Q5) @ Draw and Explain the method of plotting TTT diagram and what

information is obtained from thisdiagram? [10]
b) Explainterms: [8]
a Quenching b) Anneding
c) Normdizing d) Carburizing
OR
Q6) & Definehardenability. How it ismeasured? [8]
b) What isretained austenite? Why it isnot desirable? [10]
Q7) @ Writenoteon Hightemperaturealloy. [9]
b) Write Note on Copper and itsAlloy. [9]
OR
Q8) @ WriteNoteonAluminum anditsAlloy. [9]
b) Write Note on Composite Material and Nano Materials. [9]
Q000
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S.E. (Production Engineering and Industrial Engineering/
Production Engineering (Sandwich))

ELECTRICAL AND ELECTRONICS ENGINEERING
(2019 Pattern) (Semester-1V) (203050)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

QI) a) What is GTO? Mention merits of GTO. [5]
b) Explain the I-V characteristics of SCR. [6]
c) Give the specifications and applications of SCR. [6]
OR
02) a) Explain 1-V characteristics of DIAC and TRIAC. [5]
b) Differentiate between IGBT and MOSFET. [6]
c¢) Draw and explain the output characteristics of IGBT. [6]
03) a) Explain the working of Digital to analog converter. [S]

b) Define fixed and variable voltage regulator. Explain the function of
LM317 as adjustable voltage regulator. [6]

c) Whatis Operational Amplifier? List parameters of an ideal Op-Amp.[6]

OR
04) a) Explain the working of voltage controlled oscillator by using IC 566.[5]
b) State the ideal and practical characteristics of operational amplifier.[6]

c) With the help of pin diagram explain the functions of Operational
Amplifier. [6]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

With a neat block diagram explain overall system of PLC. [8]
Explain the input and output devices with suitable example. [6]
What are the merits and demerits of PLC. (4]
OR

Explain the input and output module of programmable logic controller.

[8]
What are the different applications of programmable logic controller?

[6]
Explain various rules for development of Ladder diagram. [4]
Mention various features of AT mega 328P. (4]

Draw interfacing diagram of LED with Arduino board also write the
algorithm to blink the LED. [8]

Explain the following functions used to handle GPIO in AT mega
328P Arduino board with suitable example. [6]

1)  pinMode()
1) digitalWrite()
iii) digitalRead()

OR
State and explain any three open source embedded platforms. [8]
Explain the concept of GPIO in AT mega328P. [6]
State any four significant features of Arduino IDE. [4]
Clolo
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S.EE. (Production & Industrial Engg./Production SW)

THEORY OF MACHINES
(2019 Pattern) (Semester-1V) (211091)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

01) a)
b)

Solve Q.1 0R Q.2, Q.30R Q.4, Q.50R Q.6, Q.7 OR Q.8.
Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Use of logarithmic tables, slide rules, Moilier charts, electronic pocket
calculator and steam table is allowed.

Explain the properties of instantaneous centre of rotation. [6]

In a mechanism shown in figure, the crank AB rotates at 200 rpm. The
dimensions of various links are AB=12 cm, BC= 48 cm, CDI18 cm,
DE=36cm, EF=12 cm and FP = 36 cm. Find velocity of C,P and E.

Use relative velocity method. [12]
F
o ol I
'} : E
n
|
|
I
36 cm ! 28 cm o
I p L.
-
rrrr 4 60.
L TR - - .ol AN . Bl 4’ -7 N
c |
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Q2) a)

b)

Explain different methods of locating instantaneous centre in various
mechanisms. [8]

In a mechanism as shown in figure, link OA rotate at 1000 rpm in
clockwise direction. The In a mechanism as shown in figure, link OA
rotate at 60 rpm in clockwise direction. The dimensions of various
links are OA = 0.3 m, AB =1 m, CD = 0.8 m, and AC = CB. Using
instantaneous centre of rotation method, find [10]

1)  Velocity of slider B and D

i1) Angular Velocity of link AB and CD.

03) In a mechanism as shown in figure, link AB rotates at 240 rpm in clockwise
direction. The links lengths are AB = 50 mm, BC = 120 mm, BD = DC =
60 mm and DE = 80 mm. At the instant shown, find velocity and
acceleration of slider C and E. [17]

45° )
A ‘5 EIC
1 Y SN

b e 120 ) omm et

OR
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04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

The connecting rod of horizontal engine is 400 mm long between the
centers. The obliquity ratio is 4 and crank rotate uniformly at 2000
rpm clockwise. When the piston has travelled 50 mm from inner dead
centre, determine using analytical method 1) Angular position of crank
i1) Velocity and acceleration of piston iii) Angular velocity of connecting
rod. [8]

In a reciprocating engine, crank length is 10 cm and obliquity ratio is
4. The crank rotates at a uniform speed of 20 rad/sec clockwise. Crank
is at 45° from IDC. Using Klein’s construction method determine:
1) velocity and acceleration of piston 11) Angular velocity and angular
acceleration of connecting rod. [9]

What is meant by initial tension in belts? Explain the influence of
initial tension and co-efficient of friction on power transmitted by belt
drive. [8]

Two parallel shafts having centre distance 5 meters are connected by
open flat belt. The pulley diameters are 1.6 meters and 1 meter. Initial
tension in belt is 3 kN. The belt has a mass of 1.5 kg per meter length.
The coefficient of friction of belt and pulley is 0.3. Calculate power
transmitted when the faster pulley rotates at 400 rpm. [10]

OR

Derive the relation between maximum permissible tension and
centrifugal tension in belt so that it can transmit maximum power. [6]

Determine the width of a 9.75 mm thick leather belt required to transmit
15 kW from a motor running at 900 r.p.m. The diameter of the driving
pulley of the motor is 300 mm. The driven pulley runs at 300 r.p.m.
and the distance between the centres of two pulleys is 3 meters. The
density of the leather is 1000 kg/m?. The maximum allowable stress in
the leather is 2.5 MPa. The coefficient of friction between the leather
and pulley is 0.3. Assume open belt drive and neglect the sag and slip
of the belt. [12]

What are the general requirements of good brake lining materials? State
the materials used for brake lining. [8]
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b)

08) a)

b)

Diameter of brake drum of single block brake shown in fig is 1 m. It
sustains 280 Nm torque at 300 rpm. The coefficient of friction is 0.35
and the angle of contact is 90°. Determine the required force ‘F’ to be
applied when the rotation of drum is 1) clockwise i1) anticlockwise
Also find new value of’a’ for self locking of brake [9]
500
mm

With the help of neat sketch, explain construction and working of
Prony brake dynamometer. [8]
A simple band brake applied to a shaft carrying a flywheel of mass
250 kg and radius of gyration of 350 mm, one end of the band is
attached to the fulcrum and other at a distance 80 mm left from fulcrum.
The force is applied to the brake lever at a distance 300 mm from
fulcrum. The angle embraced by the band is 225°. Brake drum diameter
1s 220 mm and coefficient of friction 0.25. Shaft speed 1s 300 rpm
clockwise. [9]

Determine :
1)  Brake torque when force of 150 N is applied.
i1)  Number of revolutions of flywheel before it comes to rest.

ii1)) Time taken by flywheel to come to rest.
80 mm 300 mm

o
L i
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S.E. (P.E. & LE./Production SW)

DESIGN OF MACHINE ELEMENTS
(2019 Pattern) (Semester - V) (211092/211510)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

Q1)

Q2)

1)
2)
3)

a)
b)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Use of scientific calculator is allowed.
Figuresto the right side indicate full marks.

Discuss the different types of threads used in power screw. [6]

Derivethe expression Maximum Efficiency of aSquare Threaded Screw.

[S]

An electric motor driven power screw moves anut in ahorizontal plane
against aforce of 75 kN at a speed of 300 mm/min. The screw has a
single square thread of 6 mm pitch on a mgor diameter of 40 mm. The
coefficient of friction at screw threads is 0.1. Estimate power of the
moto. [7]

OR

The screw of ashaft straightener exertsaload of 30 kN asshownin Fig.
17.7. The screw is square threaded of outside diameter 75 mmand 6 mm
pitch. Determine: i) Forcerequired at the rim of 2300 mm diameter hand
wheel, assuming the coefficient of friction for the threads as 0.12;
1) Maximum compressive stress in the screw, bearing pressure on the
threads and maximum shear stress in threads; and iii) Efficiency of the
straightener. [8]

Derive the Expression for Efficiency of Self Locking Screw. [4]

In the design of power screws, on what factors does the thread bearing
pressure depend? Explain. [6]

PT.O.



Q3) Ascrewjackistolift aload of 80 kN through aheight of 400 mm. Theelastic
strength of screw material in tension and compression is 200 MPa and in
shear 120 MPa. The material for nut is phosphor-bronzefor which the elastic
limit may be taken as 100 MPa in tension, 90 MPa in compression and
80 MPain shear. The bearing pressure between the nut and the screw is not
to exceed 18 N/mm2. Design and draw the screw jack. The design should
include the design of i) screw, ii) nut, iii) handle and cup, and iv) body. [18]

Q4) &)

b)

Q5) a

b)

Q6) a
b)

OR

Design ahelical compression spring for amaximum load of 1000 N for a
deflection of 25 mm using the value of spring index as 5. The maximum
permissible shear stress for spring wire is 420 MPa and modulus of
rigidity is 84 kN/mm?, Take Wahl!'s factor, K = 4C-1/4C-4+0.615/C,
where C = Spring index. [8]

Derivetherelegation ship between Springsin Seriesand Parallel.  [6]

Explain what you understand by A.M. Wahl’s factor and state its
importance in the design of helical springs? [4]

Thefollowing particulars of asingle reduction spur gear are given : Gear
ratio = 10: 1, Distance between centres = 660 mm approximately; Pinion
transmits 500 kW at 1800 r.p.m.; Involute teeth of standard proportions
(addendum = m) with pressure angle of 22.5°% Permissible normal pressure
between teeth = 175 N per mm of width. Find: i). The nearest standard
module if no interference is to occur; ii) The number of teeth on each
whesdl; iii) The necessary width of the pinion; and iv) The load on the
bearings of the wheels due to power transmitted. [9]

Mention four important types of gears and discuss their applications, the

materials used for them and their construction. [4]

Causes of Gear Tooth Failure explain in detail. [4]
OR

Discuss the design procedure of spur gears. [4]

How arethe gears classified and what are the various terms used in spur
gear terminology? [9]
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C) A pair of straight teeth spur gears, having 20° involute full depth teethis
to transmit 12 kW at 300 r.p.m. of the pinion. The speed ratio is 3 : 1.
The allowable static stresses for gear of cast iron and pinion of steel are
60 MPa and 105 MPa respectively. Assume the following: Number of
teeth of pinion = 16; Face width = 14 times module; Velocity factor
(Cv)=4.5/4.5+ v, v being the pitch line velocity in m/s; and tooth form
factor (y) 0.154-0.912/No. of teeth. Determine the module, face width
and pitch diameter of gears. Check the gears for wear; given ces = 600
MPa; EP = 200 kN/mm? and EG = 100 kN/mm?. Sketch the gears. [§]

Q7) @ Explanaongwithfig Typesof Rolling Contact Bearings. [4]
b) Write ashort note on Types of Roller Bearings. [9]

c) Select asingle row deep groove ball bearing for aradial load of 4000 N
and an axial load of 5000 N, operating at a speed of 1600 r.p.m. for an
average life of 5 years at 10 hours per day. Assume uniform and steady
load. [8]

OR

Q8) a Therollingcontact ball bearing areto be selected to support the overhung
countershaft. The shaft speed is 720 r.p.m. The bearings are to have 99%
reliability correspondingto alife of 24000 hours. The bearing is subjected
to an equivalent radial load of 1 kN. Consider life adjustment factorsfor
operating condition and material as 0.9 and 0.85 respectively. Find the
basic dynamic load rating of the bearing from manufacturer’s catal ogue,
specified at 90% reliability. [9]

b) Select appropriate type of rolling contact bearing under the following
condition of loading giving reasons for your choice. i) Light radial load
with high rotational speed. ii) Heavy axial and radial load with shock.
i) Light load whereradial spaceisvery limited. iv) Axia thrust only with

medium speed. [4]

c) How do you expressthelife of abearing? What is an average or median

life? [4]

d) WriteaShort Note on Reliability of aBearing. [4]
* ¥ ¥
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S.E. (Production Engineering/Industrial Engineering)
ADVANCED MATERIALS
(2019 Pattern) (Semester-1V) (211093)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5
6)

Ql) a)

b)

Q2) a)
b)

Q3) a)

b)

Q4) a)

b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.
Assume Suitable data if necessary

Figuresto the right indicate full marks.

Draw neat figures whenever necessary.

Use of scientific calculatorsis allowed.

Use of cell phone is prohibited in the examination hall.

What are the main parameters need to consider to selecting polymers?

[8]

What are the characteristics of polymer materials? [8]
OR

Which areimportant properties of ceramic materials? [8]

Which sector uses non-metallic materials? [8]

What is mean by composites? Which are the attractive features of
composites make them suitable for special areas of applications?  [9]

How functionally graded materialsare prepared? [9]
OR

Which are the two phases present in a composite material ? Describe the
functions of each phase. [9]

Why additive manufacturing isattractivefor devel oping functionally graded
meaterials? [9]

P.T.O.



Q5) a)

b)

Q6) a)

b)
Q7) a)

b)

Q8) a)
b)

Explain with sketch any one technique of Polymer matrix composite

processing. [9]
Explain with sketch squeeze casting process. [9]
OR
Explain with sketch any one technique of Ceramic matrix composite
processing. [9]
Explain with sketch Rheo casting process. [9]
What are thefour categories of advanced materials? Give one example of
each. [9]
What is the difference between 1ISO and ASTM? [9]
OR

Where are ASTM standards used? Who uses ASTM standard? [9]

What are the importances of material standards? Who sets ASTM
standards? [9]

& B ¥
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S.E. (P.E & L.LE/Production SW)
INDUSTRIAL ENGINEERING AND MANAGEMENT
(2019 Pattern) (Semester-1V) (211094)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.lor Q.2,Q30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ How toperformAnalysisof Financia performances. [9]
b) What are Intellectual Property Rights? Why isit important for an Entre-
preneur to be aware of IPR? [6]
c) What issole proprietorship? Explain the merits and demerits of sole pro-
prietorship organization. [6]

OR

Q2) @ State the methods and importance of Record keeping systems. [9]

b) What arethemain featuresof astartup? Explaintherole of Technology in
Startups. [8]

Q3) @ How are wages and Incentives different? Explain the factors affecting
Wages. [8]

b) Explan [9]
I)  Total productivity
i)  Labor productivity
i)  Materia productivity

Iv) A factory produces 50,000 toys each week. The equipment costs
Rs. 5,000 and will remain productive for three years. The annual
labor cost is Rs. 8,000. What is the productivity as measured in
units of output per Rupee of input over a 3 year period?

OR
P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)
c)

Explainthefollowing: [8]
)  Jobevaluation

i)  Meritrating.

DefineIndustrial Engineering and state its History and Development. [9]

Explainthefollowing: [8]
i)  Two Handed Process Chart

i) SIMO chart

i)  Differences between Two Handed Process Chart and SIMO chart
Draw thefollowing and State its meaning and uses: [10]

1)  Any Four symbols used in Flow Process Charts
i)  Any Six Therbligs

OR
What do you mean by method Study? State its Steps and Applications.
[10]

Explain Tools and Techniques used in the Method Study. [8]
Define Time Study and explain different steps of Time study. [8]
A job is subdivided into five elements. The time for each element and
respectiverating are asfollows: [10]
Elements | Observed Time(minute) | Rating (%)

1 0.7 80

2 0.8 100

3 1.3 120

4 0.5 0

5 1.2 100

Calculate the normal time and standard time for each element and for the
jobif the allowanceis 15%.

OR
What are the Second-Generation Methods of Time Study? [8]
What are the steps involved in devel oping the standard data? [6]
What is Work Factor System? State its types. [4]

& B ¥

[6002]-192 2



Total No. of Questions: 8] SEAT No. :

P1563 [Total No. of Pages: 2
[6002]-193

S.E. (Production Engineering) (Sandwich)
MANUFACTURING PROCESSH |
(2019 Pattern) (Semester-1V) (211121)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume Suitable data if necessary.
5) Useof Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Q1) @& What are fixed cycles? What is difference between fixed cycle and

Subroutine? [9]
b) List the advantages and dis-advantages of CNC machines. [8]
OR
Q2) @ Enlist profitable applications of CNC Machines. Explain any two
applicationsin detail. [9]
b)  Write short notes on the following. (any two) [8]
) Canned Cycle
i) G Codes
i) M Codes

Q3) @ Whatisinjection moulding? Explain processwith aneat sketch. [9]
b) Explain extrusion of plastic. Also, elaborate on extruder. [8]
OR

Q4) @ What is thermoforming stage in plastic processing? Brief it's any
applications. [9]

b) Compare with a neat sketch pressure forming process over vacuum
forming process. [8]

PT.O.



Q35) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) &)
b)

Explainwith neat diagram construction and working of IBM processes.[9]

Draw schematic diagram of EDM. Explainitsconstruction and working.[9]
OR

Explain briefly USM process characteristics. [9]

State various methods of rapid prototype. Compare any two methods.[9]

Describe the design principlesfor jigs and fixtures. [9]
Explain the importnce accessories of jig and fixture. [9]
OR

Explain briefly with neat sketch cylindrical and adjustablelocators. [9]

What ismeant by clamping? Explain the principleinvolved inthedesign
of clamp? [9]
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S.E. (Printing Engineering)

THOERY OFPRINTINGMACHINEAND MACHINECOMPONENTS

(2019 Pattern) (Semester-111) (202060)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) &
b)

Q2) &)
b)

Answer (Q.1& Q.2) or (Q.3& Q.4) (Q.5& Q6) or (Q.7 & Q.8).

Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Neat diagram must be drawn wherever necessary.

Use of electronic pocket calculator is allowed.

Define brake and gives general requirements of good braking system.[5]
Write a short note on block brakes. [9]

A single block brake has a brake drum diameter of 1 m and angle of
contact is 30°. It takes 280 Nm torque at 300 rpm. [Take u= 0.35]

Determine required force when drum rotating clockwise. [8]
—
T o s 1
=5 |
—
Derive an equation for length of crossbelt drive. [9]
State and explain types of belts. [9]

Thewidth of beltsis 15 cm and maximum tension per cm width is not to
be exceeded 140 N. The ratio of tension on the two sides is 2.25. The
diameter of the driver is 1.05 m and it makes 220 rpm. Find power
transmitted. [7]

PT.O.



Q3) 9
b)

Q4) &)

b)

Q5) 8

With the help of neat sketch explain single block brake. [9]

Explain self-locking and self-energizing condition for differential band
brake. [9]

A bicycleand rider of mass 120 kg aretravelling at aspeed of 15km/hr on
alevel road. The rider applies brake to the rear wheel which is 0.9 m
diameter. How far bicycle will travel before it comes to rest? Pressure

applied 100N and u=0.05. Also find number of revolutions. [8]
Explainthefollowing terms. [9]
) Bdtdrive.

i)  Ropedrive.

Explain chain drivewithitsdifferent types. [9]

Theinitial tensionin aflat belt driveis 1800N. Theangleof lap onsmaller
pulley is 170° . The coefficient of friction of the belt and pulley is0.25,
pulley diamter 0.9 m and runs at 540 rpm. Find the power transmitted.
neglect centrifugal tension. [7]

A four-bar chain mechanismABCD with itsdimensionisshowninfigure
Q-5a. It is driven by crank AB which rotates at 600 rpm in clockwise
direction. The link AD isfixed. Find the absolute velocity of link CB &
CD. [10]

w6 /

B, . /
[ 30cmr
{

g 00 ¥pm

.
| 9" /
| T T 7T D

-3 A0 em

Q-5a
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b) Thecrank of IC. engineis 10 cmlong and it rotates at a uniform speed of
20 rad/s clockwise. Thelength of connecting rod is40 cm. Determinethe
velocity and angular acceleration of connecting rod when crank is at 45°
from1.D.C. [8]

«© 10,
¢ <
AL S

' lfS']f o
PP e ———— JoA o —
ek o %::)"..r

Fig Q-5b

Q6) A shaper mechanisms is shown in figureQ-6, A Straight link CD is used to
drivetheram. Determinefor the position shown the following when the crank

AB roates clockwise at 40 rpm. [17]
a) Veocity of dider D and angular velocity of link CD.

b) Draw theacceleration polygon and find thelinear acceleration of slider D
and angular acceleration of link of slotted OC.
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Q7) @ Inanengine mechanismasshowninfigure. Thecrank BCis120 mm and
connecting rod AB is250 mm and point X onlink AB & 120 mm from B.
The crank shaft has a speed of 75rad/s and angular acceleration of 1400

rad/s?. [12]

Where, BC=120 mm, AB=250mm, XB=120 mm.

B

b) Inanl.Cengine, Crank is 20 cm and the connecting rod is 80 cm. The
crank isrotating at uniform speed of 30 rad/s clockwise. Find velocity of
piston when the crank is ay 40°. From IDC. [6]

\ _ 20 rad/sec
~\ o = U rad/scL
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Q8) Figure shows amechanism having four links. Input link O,P and O,P (part of
output link) are both in vertical position asshown. LInk O,Pishaving angular
velocity 15 rad/s in anticlockwise sense and gives oscillatory motion to ouput
link O,RS.

Determine-

a8 Angular velocity of link O,RS

b) Angular acceleration of link O,RS [17]
X, 01
- QX
T ‘
& = > N
' f
Fig 0-3
® o ©o
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S.E. (Printing)
INTRODUCTION TO PRINTING PROCESSES
(2019 Pattern) (Semester - IIT) (208281)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 0r Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) a) Explain in brief the frame size selection criteria for screen printing

process. [6]
b) Listdown and explain in brief the screen frame purpose and requirement.
[6]
c¢) Explainin brief the squeeze selection criteria for screen printing applications.
[5]
OR
Q2) a) List down the material required for screen printing and explain the
purpose of each material. [6]
b) Explain the squeeze types and its purpose in screen printing. [S]

c) Explainin brief important elements affecting the screen printing process.[6]

03) a) Differentiate between a nylon mesh with stainless steel mesh. [6]
b) Compare the role of thread diameter with fabric open area, color and ink

film thickness in screen printing process. [6]

c¢) Explain in brief the geometry (mesh count and thread diameter) in screen
printing process. [6]

OR

Q4) a) List down the types of mesh used in screen printing process and explain
in brief their advantages and disadvantages. [6]

b) Explain in brief the mesh selection criteria for screen printing
applications. [6]

c¢) Compare the role of thread diameter with ink transfer in screen printing
process. [6]

PTO.



05) a)

b)
)

06) a)

b)

Q7) a)
b)

08) a)
b)

Explain in brief screen angle and halftone process for screen printing

process. [6]

Explain in brief the glue selection criteria for screen making. [6]

Compare pneumatic and mechanical fabric stretching methods. [5]
OR

List down the fabric stretching methods and expalin in brief the fabric

stretching methods. [6]
Explain in brief the steps required in preparation for screen stretching
process. [5]
Explain in brief four color separation method for screen printing process.

[6]
Explain in brief the direct screen stencil making process. [6]
Explain in brief the Indirect screen stencil making process. [6]
Explain in brief the direct/indirect screen stencil making process. [6]

OR
Explain in brief various screen stencil making process. [6]
Explain in brief the exposure time calculation method for screen stencil
making process. [6]
Compare under and over exposure and optimum exposure for screen
stencil making process. [6]
X ¥
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[6002]-196
S.E. (Printing Engineering)
MATERIAL SCIENCE INPRINTINGAND PACKAGING
(2019 Pattern) (Semester-111) (208282)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Figuresto theright side indicate full marks.
3) Assume Suitable data if necessary.
4) Neat diagrams must be drawn wherever necesary.
5) Use of electronic pocket calculator is allowed.

Q1) Paper acquires its machine and cross direction in Fourdrinier machine used
for paper making. With the neat schematic diagram of wet section of machine,
Explain how these directions are acquired by paper. What is significance of
defining paper inthese directions, what are applications of paper pertaining to

MD and CD. [18]

OR
Q2) & Aluminumisapreferred plate making material. Justify thisstatement with
propertiesof aluminum. [9]

b) What different operationsare carried out on aluminumto makeit eligible
asplate making material. [9]

Q3) What are different ways by which various types of inks dry on substrate,

explain each with detailed principle working diagram. [17]
OR
Q4) @ Explainfollowingwithdiagram. [9]

) Caliper and GSM of paper
i)  PH of fountain solution

b) What isimportance and purpose of Refining process in manufacturing
of paper. [8]

PT.O.



Q5) Write properties and applicationsfor following. [18]

a PE
b) PP
OR
Q6) Which different typesof flutesare used in corrugated fiber board, what areits
applications. Explain with neat schematic diagram. [18]

Q7) What are the properties and applications of glass as a packaging material,
explanindetails. [17]

OR
Q8) Explain the concept of
a)  Surfacetension and surface energy and it relation to printability if any
b) Tensile property and bursting strength of paper
[17]

>
>

\/
0’0 L)

L)
L)
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S.E. (Printing Engineering)
PRINTING DIGITAL ELECTRONICS
(2019 Pattern) (Semester - 111) (208283)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto the right indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) Perform Following : [18]
a) I’s complement of 011010 =
b) 2’s complement of 11110001
c) 10011 x 101
d) 10001 = 10
e) Solve (10-5) using 2’s complement method
f) Add 10011 and 110011
g) Convert the 43 and 52 in BCD and add them in BCD form.
h) 110001 — 100101
i) 11101 + 11011
OR
02) a) Write down the equations for Following circuits. [9]

A—

7

B

PT.O.



b) Draw the Circuit diagram for the following equations. [9]
Y =y'7z' + w'yz + w'xz'
F1 =X'Y + XY'
F2 = X'YZ + XYZ

03) Draw the D flip flop circuit explain its function table and timing diagram.[17]
OR

04) Draw and explain BCD Counter with timing diagram. [17]

05) What is DAC? Describe its specification and Explain any one type of ADC

with neat diagram. [18]

OR
06) a) Differentiate PAL and PLA. [9]
b) Explain any two types of memories. [9]
Q7) a) Explain block diagram of digital computer. [8]
b) Describe any types of output devices of computer. [9]

OR
08) Elucidate any 2 uses of sequential and combinational circuits in the field of
printing. [17]

PP tomie
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S.E. (Printing Engineeringand Graphic Communication)

ELECTRICAL MACHINESAND UTILIZATION
(2019 Pattern) (Semester - 1V) (203155)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)

Ql) &
b)

Q2) a

b)

Q3) g
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to right indicate full marks.

Torque -Slip Characteristics of 3 phase Induction Motor in details. [9]
Explain any two types of Starters used for 3 phase Induction Motor. [9]
OR

Explain any two types of Speed Control methods of 3 phase Induction
Motor. [9]

A 12-pole, 3-phase induction motor has rotor resistance per phase = 1Q
and stand-still reactance per phase = 3Q. At stand still rotor induced
EMF is 100 volts between the dlip rings. Calculate the rotor current per
phase and rotor power factor when [9]

)  dlip-ringsareshort-circuited

i)  when resistance of 3 Q)/phaseisinserted in the rotor circuit.

Explain ninerequirements of Good Lighting Scheme. [9]

The front of a building 50 m x 16 m is illuminated by sixteen 1000-W
lamps arranged so that uniform illumination on the surface is obtained.
Assuming aluminousefficiency of 17.4 lumens/watt and a coefficient of
utilization of 0.4, determinetheillumination on the surface. [8]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) &)
b)

Q7) @
b)

Q8) a)
b)

Explainthetypesof Lighting Schemewith diagrams. [9]

A badminton hall to be provided with alighting installation. The hall is
30 mx 20 m x 10 m (high). The mounting height is5 m and the required
level of illumination is 150 /m/m?. Using metal filament lamps, estimate
the size and number of singlelamp luminariesand a so draw their spacing
layout.

Assume : Utilization coefficient 0.6, Maintenance factor = 0.75, Space/
height ratio = 1, Lumens/watt for 300W lamp = 13 lumens/watt for 500W

lamp = 16. [8]

Explain in details principal of Induction Heating and Vertical Core Type

Induction Furnace. [9]

Explainindetailsof Dielectric Heating with types. [9]
OR

Explain in details Temperature Control Methods of Furnaces. [9]

Explain in details Core L ess type Induction Furnace. [9]

Enumerate the selection of motors depending on load characteristics.[9]

Explainin details Solenoids and Photocells. [8]
OR
State the difference between Individual & Group Drive. [9]
Explain in details various types of Relays and Electric Encoders used
Printing Industries. [8]
X X X
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[6002]-199
S.E. (Printing)
FINISHING TECHNIQUES
(2019 Pattern) (Semester - 1V) (208286)

Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

1) Attempt Q.No. 1 or QNo. 2, Q.No.3 or Q.No. 4, Q.No. 5or Q.No. 6, Q.No. 7 or
Q.No. 8.

2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.

Q1) a) Distinguish between gathering and in setting process. [6]
b)  Write short note on combination folding machine. [6]

c) Explain in brief folding to paper style. [S]

OR

Q2) a) Distinguish between buckle and knife folding mechanism with suitable
diagram. [6]

b)  Write short note on folding to print style. [S]

c) Explain in brief what is folding. What are its merits. [6]

03) a) Explain in brief factors to be considered while selecting a adhesives.

[6]
b) Why rexine is best covering material? [6]

c) Explain in brief the effect of wet adhesives on paper and board. [6]

OR
Q4) a) Write short note on glue pot. [6]
b) Distinguish between hot melt adhesives and water based adhesives.
[6]
c) Explain in brief the factors governing the choice of adhesives. [6]

PT.O.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Distinguish between embossing and debossing process. [6]

Write short note on lamination methods. [6]

Write short note on index cutting process. [S]
OR

Distinguish between hot and cold foil stamping. [6]

Explain in detail Ruling process. [S]

Explain in brief wet and dry lamination methods. [6]

Calculate papers for endpapers in Quad royal size for 10000 books in

royal 8 vo size with 1% wastage allowances. [6]
Calculate boards of 90Dkg of 22” x 28 for 1000 books in A5 size.
[6]

Calculate cost of endpapers in RA1 size with 90 GSM @ Rs. 75 per
kg for 2000 books in A5 size having 240 pages with 2% wastage
allowance. [6]

OR

Calculate papers for endpaper in double crown size for 5000 books in
crown 8 vo size with 1% wastage allowance. [6]

Estimate boards of 90Dkg in RA1 size for 10000 books in A5 size.
[6]

Calculate cost of papers for endpapers in 2RA0 size with 70 gsm
@ R.70 per kg for 5000 books in A5 size. [6]

e

[6002]-199 2



Total No. of Questions : 8] SEAT No. :

P-1570 [Total No. of Pages : 2

[6002]-200
S.EE. (Printing Engineering)
INTRODUCTION TO PACKAGING CONCEPTS
(2019 Pattern) (Semester - 1V) (208287)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Solve Qlor Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary

4) Neat diagrams must be drawn wherever necessary.

5) Use of electronic pocket calculator is allowed.

Q1) a How packagingispromotingthe productin market explainindetail. [9]

b) Explain 5P sof marketing. [9]

OR
Q2) a Explain market considerationsfor package design. [9]
b) How retall marketing has extremeimportance. [9]
Q3) & Writedown chemical characteristicsof packaging. [9]
b) Explain the effect of barrier properties on product. [8]

OR

Q4) a How packagingisproviding protectionto product from biological effects.
[8]

b) Write down paper characteristics. [9]

PT.O.



Q5) a@ Wiritedown specific 1SO standards used in packaging industry. [9]

b) What isthe need of quality control in packaging [9]

OR
Q6) & Explainconditioningin packaging. [9]
b) What are the general benefits of holding 1SO accreditation. [9]

Q7) @ Explanthegrowthof pharmaceutical packagingindustry inindia.  [8]

b) What improvements needs to be done for packaging waste. [9]
OR
Q8) a What isthe packaging scenario of world and India. [8]

b) How Indiahas become the world'sfifth largest packaging industry. [9]

* % *
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[6002]-201

S.E. (Printing Engg.)
MICROPROCESSOR AND MICROCONTROLLER
TECHNIQUES IN PRINTING
(2019 Pattern) (Semester-1V) (208288)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.

Q1) Explain the pin configuration of 8051 microcontroller. [18]
OR

02) a) Explain the PSW, flag register of 8051 microcontroller. [9]

b) Describe the RAM and ROM memory organization in 8051

microcontroller. 9]

03) Explain the addressing modes used in 8051 microcontroller. [17]
OR

04) a) Differentiate the microcontroller and microprocessor. [5]

b) Explain following instructions in microcontroller 8051 (Any six)  [12]
) MOVA,RS
1) MOVC A,@A+DPTR
i) MOV A,@RI1
iv) SWAPA
v) RRA
vi) MULAB
vil) RET
viii) MOVX A, @DPTR
PT.O.



05) Describe the pin configuration of 8255. [18]

OR
06) a) Describe the block diagram of programmable IC 8253. [9]
b) Explain Control word register (CWR) of 8255. [9]
07) Explain the Interfacing of printer with 8085. [17]
OR

08) Explain the use of microprocessor and microcontroller in the printing industry.[17]

© O o
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[6002]-202

S.E. (Printing)
PRINT PRODUCTION TECHNIQUES
(2019 Pattern) (Semester - V) (208289)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) Attempt Q.No.1or Q.No.2, Q.No.3 or Q.No.4, Q.No.50or Q.No.6, Q.No.7 or Q.No.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary

Q1) @ Explain Additive colour theory and subtractive colour theory. [10]

b) What ishaftone and how it is created. [8]

OR
Q2) @& Whatishybrid screening with its advantages. [10]
b) ExplanAM and FM Screening with diagrams. [8]
Q3) Draw the diagram and explain Subtractive Color Model for C,M,Y, C+M,
M+Y, Y+C, C+tM+Y. [17]

OR
Q4) Explain UCR and GCR with diagram. [17]
Q5) @ Explaintypesof densitometers. [10]
b) Calculate Hue Error and grayness for Magenta Patch [8]

Where

Density of C=0.76
Density of M =1.18
Density of Y =0.35

OR
Q6) @ Explain mechanical dot gain and factors responsible for the same. [10]
b) Explain optical dot gain and factors responsible for the same. [8]
Q7) Explain various parameters of Post Press Consideration. [17]
OR
Q8) Explain Relation between Customer-Printer-Designer. [17]
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Total No. of Questions: 8] SEAT No. :
P1573 [Total No. of Pages: 5
[6002]-203
S.E. (Mechanical/Automobile) (Automation & Robotics)

(M echanical Sandwich)

SOLID MECHANICS
(2019 Pattern) (Semester-111) (202041)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.

3) Usegraph paper for Graphical Solution.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

Q1) @ A sguare beam 20mm x 20mm in section and 2 m long is supported at
the ends. The beams fails when a point load of 400 N is applied at the
centre of the beam. What uniformly distributed load per meter length will
break acantilever of the same material 40 mm wide, 60 mm deep and 3m
long? [9]

b) A simply supported beam of span 4 m carries a central point load 100
KN. Thebeamisl-section of unequal flangeasshownin Figure 1. Calculate
shear stress at neutral axis and also draw shear stress distribution over

the depth of the section. [9]
e 20 O >
. .
25mm |
om | |
150 mm {
%
4 '-N'f ;z:a
3 2 ;
25 mmM _; % ;
” 100 mm N
Figure 1
OR
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Q2) g

b)

Q3) 3

b)

Q4) a)

b)

A T section of flangel80 mm x 30 mm and web 200 mm x 30 mm is
simply supported at the both ends. It carries two concentrated |oads of
110 kN each acting 2 m distance from each support. Span of the beam is
10 m. Determine the maximum bending stress induced in the beam and
draw bending stress distribution diagram and also find bending stress at
thelayer 110 mm from the bottom. [9]

A simply supported beam of span 8m is subjected to point loads' of 60
KN, 80 kN and 50 kN at 2 m, 4 m and 6 m from left support respectively.
Determine slope at left support and deflection under 60 kN and 80 kN
loads. Take El = 2.668 x 10°kNm?. [9]

A hollow shaft with diameter ratio 3/ 5isrequired to transmit 450 kW at
120 rpm with auniform twisting moment The shearing stressin the shaft
must not exceed 60 N/mm? and the twist in alength of 2.5 m must not
exceed 1°. Calculate the external diameter of the shaft satisfying these
conditions. Take the modulus of rigidity is 8x10* N/mm?. [9]

A 4m length of atube has abuckling load of 2kN when used as acolumn
hinged at both ends. Cal culate buckling load for 4.5 m length of the same
tube when used as column if [8]

) Bothendsarefixed

i)  Oneend fixed and other ishinged

i)  Oneend isfixed and the other free.
OR

A composite shaft consist of copper rod of 20 mm diameter enclosed in
a steel tube of 60 mm external diameter and 20 mm thick. The shaft is
required to transmit to torque of 1200 Nm. Determine the shear stresses
developed in the copper and steel if both the shaft have equal length and
welded to a plate at each end so that their twists are equal take modulus
of rigidity for steel astwice that copper. [9]

Calculate the critical load for astrut which ismade up of abar circularin
section, 1.2 m long and whichis hinged at one end and fixed at the other
end. The same bar when freely supported at its ends gives the centra
deflection of 3mm, when aload of 100 N isplaced at its centre. Also find
the safe load taking factor of safety is 3. [8]
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Q5) 8

b)

Q6) a)

b)

At a point in a strained material, there are two mutually perpendicular
stresses of 30 MPaand 70 MPa, both tensile. They are accompanied by
ashear stressof 20 MPa. Determine principal planeand principal stresses.
Use Mohr’s stress circle method only. [9]

A solid circular shaft is subjected to abending moment of 45 kNm and a
torque of 15 kNm. Design the diameter of the shaft accordingto:  [9]

)  Maximum principal stresstheory
i)  Maximum shear stresstheory
i) Maximum strain energy theory

Take u=0.25, Stress at elastic limit = 200 MPa and factor of safety is 2.

OR

A rectangular block of material is subjected to atensile stress of 110 N/
mm? on one plane and a tensile stress of 60 N/mm? on a plane at right
angles, together with shear stresses of 70 N/mm? on the faces. Find the
followingterms: [9]

1)  Themagnitude of principal stresses

i)  The magnitude of greatest shear stress

i)  Thelocation of principle plane

IvV)  Thelocation of plane containing maximum shear stress.

An axial pull of 25 kN along with a shear force of 20 kN is applied to a
circular bar of 20 mm diameter. Theelastic limit of the bar material is250
MPaand Poisson’s ratio, 1 = 0.3. Determine the factor of safety against
failure based on: [9]

)  Maximum shear stresstheory
i)  Maximum strain energy theory
i)  Maximum principal strain energy theory

IvV)  Maximum shear strain energy theory
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Q7) @ A segment of a generator shaft is subjected to a torque T and an axial

force P, as shown in thefigure 2. The hollow shaft having outer diameter
d,=280 mm and inner diameter d,=230 mm and delivers 1800 kW at
4.0Hz. If thecompressiveforce, P=525kN. What arethe maximum tensile,
compressive and shear stresses in the shaft? [9]

e

Figure 2

b) A hollow rectangular section is having external size 600 mm x 550 mm

Q3) a)

and internal size 500 mmx 450 mm. It carriesavertical load of 110 kN at
the outer edge of the column on X-axis. Cal culate maximum and minimum
intensities of stressin the section. Assume 600 mm side horizontal. [8]

OR

The bar has a diameter of 40mm. if it is subjected to the two force
componentsat itsend as shown in figure3. Determine the state at point A
and B and show the results on adifferent volume element located at this
point. [9]

Figure3
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b) Determine the stress resultant at four corners of Column subjected to

eccentric load of 500 kN, as shown in Figure.4 [8]

e — — m— T

04m %

—>» {

Pe ¥ é

0.3m

;

— | ¥

e am
Figure. 4
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S.E.(Automation & Robeitics/M echanical/Automobile
&Mechanical/ Mechanical Sandwich)
SOLID MODELING AND DRAFTING
(2019 Pattern) (Semester - 111) (202042)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Draw the neat sketch wherever necessary.

Q1) @ List out thevariousfeatures of solid modeling? [4]
b) What issweep representation in solid modeling? Explain any four types
with neat sketches? [8]
c) What aresolid representations? Explain the propertiesthat asolid model
should capture mathematically. [8]

OR

Q2) & Explaintheconcept of constructive solid geometry with suitable example?
[4]

b) Writeashort note on following related to CAD, [8]
1)  Designfor manufacturing
ii) Designfor assembly
i)  Design for disassembly
Iv) Design for safety

c) What do you mean by half spacein solid modeling? Explain with types
and suitable example? [8]

PT.O.



Q3) 8

b)

Q4) 8

b)

Q) 8

b)

Q6) a)

b)

AtriangleABC with verticesA(2, 4) B (4, 6), and C(2, 6) isto bereflected
about thelinex -2y + 4=0. [8]

Determine;
1)  The composite transformation matrix; and
i)  The coordinates of the verticesfor areflected triangle.

What is the significance of homogeneous coordinates in geometric
transformations? Explain the two dimensional Translation, Rotation,
Scaling and Reflectionin matrix form. [8]

OR

Prove that the multiplication for transformation matrices for each of the
following sequence of operation iscommutative, [8]

)  Two successive rotations.
i)  Two successive tranglations.
i)  Two successive scaling.

Also provein general uniform scaling is cumulative but not about non-
uniformscaling.

Explain the concept of orthographic and perspective view in computer
graphic with matrix formfor various views? [8]

List out the pointsto be considered for Best Practicesof CAD conversion.
What are key aspects that are essential and to be considered while

performing CAD conversion from one system to another? [8]

Explain the concept of data exchange in CAD with its types of content

and any two types? [8]
OR

Define additive manufacturing? Explain the 3D printing with principal of
working, advantages, disadvantages and applications? [8]

Explain the concept of multibody dynamics with suitable example and
applications? [8]
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Q7) 8

b)

Q8) a)

b)

Define Direct Data Trand ators? Explain therole of neutral fileformatsin

CAD withitsadvantages and disadvantages? [10]

Explain CAD customization with advantages, disadvantages and

applications? [8]
OR

Explain the advantages of PMI over conventional 2D drawings?List out
the advantages user can achieve by using PMI in creating 2D drawings.

[10]
Explain the following Types of customization with suitable examples,
(any two) [8]
)  Cosmetic

i)  Transparent
i)  Adaptive

Iv) Collaborative

v O <O
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S.E. (Automation & Robotics)
ELECTRICAL TECHNOLOGY
(2019 Pattern) (Semester - I11) (202521)

Time:2¥%2Hoursg]| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQlor Q2; Q3 or Q4; Q5 or Q6; Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessary.

5) Use of non-programmable calculator is allowed.

Q1) @ Explaintwotypesof rotor construction of athree phaseinduction motor

with the help of suitable diagrams. [6]
b) Derive the generalised torque equation of three phase induction motor
and draw torque-dlip characteristics of this motor. [6]

c) A 3phase, 4 pole, 50Hz dlip ring induction motor used in electrically
operated public transport bus has a star connected rotor winding. The
rotor has resistance of 0.1 ¢ per phase and standstill reactance of 2 ()
per phase. Induced emf between the dlip ringsis 100 V while the speed
Is 1460 rpm. Calculate (i) synchronous speed (ii) dlip (iii) induced emf
per phaseinrotor (iv) rotor roactance per phase while runming (v) rotor

current and (vi) rotor power factor. [6]

OR
Q2) @ Explain the concept of rotating magnetic field with the help of suitable
diagrams. [€]
b) Explain working principle of a linear induction motor and state its
applications. [6]

c) Why starting current of a Induction motor is high? What will happen if
high capacity induction motor is started without using starting

arrangement? [6]
Q3) @ With help of suitable diagram, explain working of permanent magnet
type of stepper motor. [6]
b) Write one important feature and an application each of the following
motors. [6]

(i) stepper motor (ii) servo motor and (iii) universal motor
c) Explain construction and working of a synchronous machine. [9]

OR

PT.O.



Q4) &)
b)

Q35) 8

b)
c)

Q6) a)
b)

Q7) &
b)

Q8) 8

b)

Explaintheworking of an universal motor with help of suitablediagram.[6]

Describe the types of a servo motor. [6]
State any five factors for selection of motor for specific applications
with brief explanation of each. [5]

Explain structure of an electrical power system with the help of suitable
diagram and list down various methods of generating electricity. [6]

Differentiate between transmission and distribution system. [6]
Explain EHV DC transmission system with the help of suitablediaram.[6]
OR

Compare EHVAC and EHVDC transmission systems. [6]

Explain any two renewable generation methods with their advantages
and drawbacks. [6]

Explain layout of atypical substation with suitable diagram and list down
main components of the same. [6]

Compare open loop and closed loop control systems. [6]

Draw typical signal flow diagram and state Mason’s gain formula. What
Is the advantage over block diagram reduction method? [6]

Explaintransfer function of an A C servo motor with suitable diagram.[5]
OR

Write advantages of modeling aphysical system and explain the concept

of transfer function with the help of suitable example. [6]

Statetherulesfollowed while applying block diagram reduction technique.

[6]

Obtain the transfer function of atacho-generator in steps. [5]
D B B
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S.E. (Mechanical/Automobile/Mechanical SW/Automation & Robotics)
ENGINEERING MATERIALS AND METALLURGY
(2019 Pattern) (Semester-111) (202044)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Figuresto theright side indicate full marks.
3) Use Graph paper for graphical solution.
4) Theuseof an electronic pocket calculator is allowed.
5) Assume Suitable data if necesary.

Q1) @ Explain Gibbsphaserulesfor metallurgical application? [6]
b) Discussnucleation & crystal growth in solidification of pure metals?[6]
c) Withneat lablesdraw Iron Carbon Equilibrium Diagram? [6]

OR

Q2) @ Explain homogenousand heterogeneous nucleation with neat sketches.[6]

b) List and explains al critical temperature of Iron Carbon Equilibrium
Diagram? [6]

c) Draw neat microstructures of thefollowing. [6]
)  0.2% carbon sted,
i)  0.8% carbon steel
i) 1.2% carbon steel

Q3)a Whatistempering process? Why tempering iscarried out after hardening?

List classification and application of tempering process? [6]
b) Whatisretained austenite & how it affects properites of steel ?List process
to removeretain austenite. [6]
c) Definehardenability? Differentiate betwen austempering and Martempering
with diagram? [9]

OR

PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) 8

b)

Define annealing and explain types of annealing? [6]

Draw isothermal time temperature transformation diagram? What isthe

importance of TTT diagrams in Heat Treatment processes? [6]

Differentiate between Carburizing and Nitriding. [9]

What is|S, AlSI and SAE? Explainin detail. [6]

Define steel ? Explain classification of steel with application? [6]

Draw the microstructure of Grey Cast Iron, White Cast Iron and Nodular

Cast Iron. [6]
OR

State the composition of the following steel which is specified as per

Indian Standard Designation System. [6]

)  T75W18Crd4v1

i) FedlOK

i)  C20

Iv) St 310Kv

v) 80T11

vi) FeE 330

Write a short note on Grey Cast Iron and Nodular Cast Iron. [6]

Write short note on tool steel? [6]

Give typical composition, important properties and applications of

Inconel ? [6]
What is age hardening? Explain with example applications of age
hardening? [6]
List important properties of aluminium? Write composition and
application of duralumin? [9]
OR
Give typical composition, important properties and applications of
Cartridge brass? [6]
Differentiate between Brassand Bronze? [6]
What propertiesarerequired for bearing material s? Give composition of
any two nonferrous alloy used as bearing? [5]
DRI
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S.E. (Automation & Robotics Engineering)
INDUSTRIAL ELECTRONICS
(2019 Pattern) (Semester - 111) (202522)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q30r Q4,Q50r Q.6 Q.70r Q.8.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessary.

5) Use of non-programmable calculator is allowed.

Q1) a) State the types of programming languages and explain any two. [6]

b) Explain UP Counter and DOWN Counter. [6]
c) Explain Bit Instructions with neat ladder diagram and symbol :  [6]
i) XIC
ii) XIO
iiil) OTL
OR

02) a) Explain the rules for constructing the ladder diagram of PLC. [6]

b) State the types of timers. Explain on delay timer operation with diagram.
[6]
c) Draw the ladder diagram for traffic light controller for following

Switch I1 is used to start and 12 is used to stop the cycle. There will be

three lamps red, yellow and green lamps as output. [6]
03) a) List out the Communication Protocols used in PLC. [6]
b) Differentiate between SCADA and HMIL. [6]
c¢) What are the functions of HMI. [5]
OR

PT.O.



04) a)
b)

05) a)
b)

06) a)
b)

c)

Explain the types of HMI. [6]
Explain with neat diagram hierarchical level in Industrial
Communication Networks. [6]
Explain the advantages of HMI. [S]
Explain the types of models in Batch Process. [6]

Develop PLC Programming Batch Process ladder logic program
according to logic given below, [6]

1)  Ingredient A is sent to the tank first by energizing solenoid 1.
The flow meter gives one pulse for every gallon of flow. Solenoid
Valve will be open until 200 gal has poured in.

i1)  After ingredient A is in the tank, 200 gal of ingredient B should
be added. The process of adding follows the same procedure as
ingredient A.

1i1) Once step 2 is done, the mixer motor starts and runs for 10s.

1v) After mixing is complete, solenoid 3 should open, let the mixed
batch goes to the finished tank.

v)  When the tank is empty, the low-level sensor turns ON to open
solenoid 3 to close and restarts the process again.

What is Extrusion? Explain in detail types of extrusion? [6]
OR
Define recipe as per ANSI/ISA S88 standard. Explain its types. [6]

Develop ladder logic program for Multiple Pumps Control according
to the logic given below : [6]

1)  The start/stop push button is provided for control of the two input
pump motors P1 and P2.

11) The Start/Stop pushbutton station is operated to control pump
P1.

1i1)) When the tank is full drain pump motor P3 is started automatically
and runs until the low-level sensor is actuated.

iv) After 3 fillings of the tank by pump P1 control automatically
shifts to pump P2.

v) The operation of the start/stop pushbutton now controls pump
P2.

vi) After 3 fillings of the tank by pump P2, the sequence is repeated.

Describe the three types of control typically needed in batch
manufacturing. [6]
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Q7) a)
b)

08) a)
b)

Compare CMOS and TTL logic family. [6]
Define the following terms : [6]
1)  Power Dissipation
i1) Propagation delay

1i1) Noise Margin

Explain with a neat diagram CMOS NOR gate. [S]
OR

Explain the concept of Tristate logic. [6]

What is logic family? Give comparisons between TTL, ECL and CMOS

logic families. [6]

Explain with a neat diagram CMOS inverter. [S]

e
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S.E. (Automation & Robotics/Automobile &
M echanical/M echanical/M echanical SW)
KINEMATICS OF MACHINERY
(2019 Pattern) (Semester-1V) (202047)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.
Q1) a) Explain acceleration image principle with neat sketch. [S]
b) For the mechanism as shown in fig, the length of the links are
O,A = 100mm, O,.B = 150 mm, AB = 105 mm, BC = 300 mm.
Crank O A rotates at 180 rpm. find the acceleration of slider C using
relative velocity and acceleration method. [13]
Ny
250 mm
Y
_2_somm
}
Configuration diagram
OR
02) a) Explain coriolis component of acceleration with neat sketch. [S]

PT.O.



b)

03) a)

b)

04) a)

b)

The length of various links of mechanisms as shown in fig are OA = 0.3 m,
AD =1 m, CD = 0.8 m and AC = CB. Determine for the given
configuration, (i) Velocity of slider B, (i1) Velocity of slider D,
(i11) Angular velocity of CD, (iv) Angular velocity of AB. If OA rotates
at 60 rpm clockwise. Use ICR method. [13]

Explain 3 position relative pole method for synthesis of four bar chain
mechanism. [5]

A four bar chain Mechanism is to be synthesized by using three precision

points, to generate the function y = x!° for the range 1<x<4, Input

link is to start from 30°and is to have range of 90°. The output link is

to start at 0° and is to have range of 90°. Find out the values of X,y

(Input angles) and (Output angles) corresponding to the three precision

points. [12]
OR

Explain the following terms : [6]

1)  Dimensional Synthesis

i1) Type Synthesis

ii1)) Number Synthesis

Design a four bar mechanism with input link /, , coupler link [, &

output link /,. Angles 0 & ¢ for 3 successive positions are given below.

[11]
Position 1 2 3
0 40° 55° 70°
[0) 50° 60° 75°

If grounded link /[ = 30mm, using frudenstein’s equation, find out
lengths of other links to satisfy given positional conditions. Also draw
synthesize mechanism in its first position
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05) a)
b)

Q6) a)

b)

Q7) a)

b)

Explain classification of gears along with applications of each type.[6]
Two involute gears of 20° pressure angle are in mesh. The number of
teeth on pinion is 20 and the gear ratio is 2. If the pitch expressed in
module is 5 mm and the pitch line speed is 1.2 m/s, assuming addendum

as standard and equal to one module, find : [12]
1)  The angle turned through by pinion when one pair of teeth is in
mesh ; and
i1) The maximum velocity of sliding.
OR
Define in case of Spur gear : (i) Module (ii) gear ratio (ii1) Addendum
(iv) diametral pitch (v) contact ratio [5]

The pinions of an epicyclic train of gears is arranged as shown in Fig.

How many revolutions does the arm, to which B and C are attached,

make? [13]

1)  when A makes one revolution clockwise and D makes half a
revolution anticlockwise and

i1) when A makes one revolution clockwise and D is stationary. The
number of teeth on the gears A and D are 40 and 90 respectively.

Outline how storage buffers may be deployed in automated production
lines. [5]
A cam, with a minimum radius of 25 mm, rotating clockwise at a
uniform speed is to be designed to give a roller follower, at the end of
a valve rod, motion described below: [12]
1. To raise the valve through 50 mm during 120° rotation of the cam.;
2. To keep the valve fully raised through next 30°;

3. To lower the valve during next 600; and

4. To keep the valve closed during rest of the revolution i.e. 150°;

The diameter of the roller is 20 mm and the diameter of the cam shaft
s 25 mm.

Draw the profile of the cam when the line of stroke of the valve rod
passes through the axis of the cam shaft.
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OR

08) a) Write Methods of Transfer Lines with suitable example. [5]

b) The following data related to a cam profile for knife edge follower, in
which the follower moves with uniform acceleration and retardation
during the lift and returning it with S.H.M

1.

2
3
4.
5
6

Minimum radius of cam, rb = 30 mm.

Lift of follower, S = 25mm.

Offset of follower axis, e = 6mm towards right
Angle of ascent, 60 = 60°

Outer dwell angle, 6d = 45°.

Angle of return, Or = 75°

Draw the cam profile. Also find maximum velocity during lift of follower
and Maximum acceleration during return of follower. Cam is rotating
uniformly with 250 rpm [12]
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S.E. (Automation and Robotics)
PRINCIPLES OF ROBOTICS
(2019 Pattern) (Semester - 1V) (202524)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer four questions from the following

2) Draw neat labeled diagrams wherever necessary

3) Figuresto the right side indicate full marks.

4) Use of non-programmable electronic calculator is permitted.

5) Assume Suitable/Standard data if necessary.

Q1) a) What are adaptive grippers? State its applications in industrial robot.

[4]
b) Discuss in details Mechanical Grippers. State its applications in industrial
robot. [6]

c) What is a RCC device? For what purpose is it used in a robot?  [8]
OR

02) a) Discuss the design considerations for robot end-effectors in industrial
use. (4]

b) Give at least two applications of the following grippers: Linkage
actuation gripper, Gear and rack actuation gripper, Screw actuated

gripper. [6]

c) Distinguish active and passive compliance in end effector with industrial
application. [8]

03) a) Discuss in details need of sensor in robotics? (4]

b) How will you determine the response time of a sensor in ROS?  [6]

c) Distinguish between Sensor and transducer? Explain role of a transducer
in a control system? [7]

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

C)

OR

Discuss in details role of Encoder in robotic system. Explain any one
Encoder with neat sketch? [6]

Write a short note on Laser Range Meter? [4]

Write Short notes on industrial robotic application of Light Curtains
and Laser Area Scanner. [7]

Explain the homogenous transformation matrix approach in planning
of Cartesian path trajectories. (4]

Sketch and explain Forward and Inverse Kinematics. [6]

A point P (8, 4, 2) is attached to frame and subjected to following
transformations. [8]

Find coordinate of point relative to reference frame.
1)  Rotation of 90 Degrees about z-axis
11) Followed by rotation of 90 Degrees about y-axis.
1i1) Followed by translation of [5, —4, 8]
OR

A frame F has been moved 8 units along y-axis and 4 units along z
axis of reference frame. Find new location of frame. (4]

1 0.527 —0.574 0.628 5
0.369 0.819 0.439 3
—0.766 0 0.643 8
0 0 0 1

What are the methods to obtain the jacobian for a six-link manipulator
with rotator joints? [6]

Sketch and explain kinematic pair, kinematic chain and Mechanism.
Revolute Joint and Prismatic Joint? [8]

Give any four examples of Industrial Programming Language.  [4]
Distinguish On-line and off-line programming. [6]

Sketch and explain with suitable example “A Robot Program as a Path
in Space”. [7]
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OR

08) a) What is meant by Robot Programming? [4]
b) Write a program to write below letters by Robot using VAL Language.

[6]

? 4 & R
3
3
5 3 fa)
c)  Write short notes on : [7]

1)  Humanoid Robot

i1) Robots in non-manufacturing applications

000
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S.E. (Automation & Robotics)
FLUID AND THERMAL ENGINEERING
(2019 Pattern) (Semester - 1V) (202523)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)
5)

Ql) 4

b)

Q2) 4

b)

Answer four questions from the following.

Draw neat labeled diagrams wherever necessary.

Figuresto the right side indicate full marks..

Use of non programmable electronic calculator is permitted.
Assume Suitable/Standard data if necessary.

Two sharp ended pipes of diameters 50 mm and 100 mm respectively,
each of length 100 m are connected in parallel between two reservoirs
which have adifference of level of 10 m. If the coefficient of friction for
each pipe is 0.32, calculate the rate of flow for each pipe and also the
diameter of single pipe 100 m long which would givethe samedischarge,
iIf it were submitted for original two pipes. [10]

What are mgjor and minor losses? Derive an expression for Darcy-
Wel shach equation. [8]

OR

Derive an expression of velocity and shear stressdistribution for laminar
flow between fixed parallel plates. [8]

A siphon of diameter 0.2m connectstwo reservoirshaving adifferencein
elevation of 20m. The length of the siphon is 500m and summit is 3m
above the water level in the upper reservoir. The length of the pipe from
upper reservoir to the summit is100m. Determine the discharge through
the siphon and also pressure at the summit. Neglect minor losses. Take
coefficient of friction f = 0.005. [10]

PT.O.



Q3)

Q4)

Q5)

Q6)

Q7)

b)

b)

b)

b)

Explain applications and selection criterion of valves in robotics and

automation systems. [8]
Define control valve. State the characteristicsof : [9]
) GlobeValve
i) BdlVave
i)  PlugVave.

OR
Discuss the desired characteristics of control valves. [8]
Writeanoteon : [9]

i)  Electric actuator
i)  Solenoid actuator and
i)  Digital actuator

A single-stage single-acting compressor delivers 15 m® of free air per
minute from 1 bar to 8 bar. The speed of compressor is 300 r.p.m.
Assuming that compression and expansion follow the law pv* = constant
and clearance is 1/16 of the swept volume, find the diameter and stroke
of the compressor. Take L/D = 1.5. The temperature and pressure of air

at the suction are same as atmosphere. [10]
Explain the concept of inter-cooler and after cooler. [7]
OR

A single-stage, single-acting air compressor running at 1000 r.p.m delivers
air at 25 bar. For this purpose, the induction and free air conditions can
betaken as 1.013 bar and 150°C and thefreeair delivery as0.25 m®/min.
The clearance volume is 3% of the swept volume and the stroke bore
ratio is 1:2:1. Take the index of compression and expansion as 1.3.
Calculate dso theindicated power and theisothermal efficiency.  [12]

Differentiate between Reciprocating and Rotary Compressors. [9]

A wall of furnace ismade up of inside layer of silicabrick 120 mm thick
coverd with alayer of magnesite brick 240 mm thick. The temperatures
at theinside surface of silicabrick wall and outside surface of magnesite
brick wall are 725°C and 110°C respectively. The contact thermal resistance
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between thetwo wallsat theinterfaceis0.0035°C/W per unit wall area. If
thermal conductivities of silicaand magnesite brick are 1.7 W/m °C and
5.8 W/m °C, calculate. [9]

1)  Therate of heat |oss per unit area of wallsand
i)  Thetemperature drop at the interface.

b) Derive general three dimensional heat conduction equation in Cartesian
coordinates. Also, deduce the equation in simplified forms. [9]

OR

Q8) a Explaintheconcept of thermal diffusivity and thermal contact resistance.
[7]

b) Thefurnacewall consists of 120 mm wide refractory brick and 120 mm
wide insulating fire brick separated by an air gap. The outside wall is
covered with a12 mm thickness of plaster. Theinner surface of wall isat
1090 0C and theroom temperatureis 20 OC. The heat transfer coefficient
from the outside wall surface to the air in the room is 18 W/m? OC and
the resistance to heat flow of air gap is 0.16 K/W. If the thermal
conductivities of therefractory brick, insulating fire brick and plaster are
1.6, 0.3, and 1.4 W/mK, respectively calculate: [11]

i)  Therateat which heat islost per m? of the wall surface
i) Eachinterfacetemperature and
i)  Temperature of the outside surface of the wall

* ¥ *
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S.E. (Mechanical/Automobile)(Automation & Robotics)
MANUFACTURING PROCESSES
(2019 Patter n) (Semester-1V) (202050)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) All question are compulsory i.e. Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6,
Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Differentiate between acompound die and acombination die. [4]
b) Explainthe method of reducing cutting forcesin sheet metal work. [4]
c) Find center of pressure of the component as shown in fig. [10]
\ 200 \
| |
10
120
00
All dimensions are in mm.
2o |
OR
Q2) @& Whatisstriplayout? Explain with proper sketch. [4]

b) Washer with 12 mm internal hole and 25 mm outside diameter is to be
made from astrip of 1.5 mm thickness. Considering elastic recovery of
thematerial, find [10]
i)  Clearance
i)  Blanking dieopeningsize
i) Blanking punchsize
Iv) Piercing punchsize
v) Piercing die opening size. Assume clearance to be 5% of the stock

thickness,

c) Explainwithneat sketch-Metal spinning [4]

PT.O.



Q3) 8

b)

Q4) 8
b)

Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) g
b)

Explain principle of resistance welding with neat sketch. State its
advantages and limitations. [5]

Explain different types of flames with neat sketches in gas welding
process. [6]

Explain any three welding defectswith their causesand remedies.  [6]

OR
Differentiate between TIG welding and M1G welding. [5]
Explain submerged arc welding process with neat sketch. [6]
What are the functions of coating in coated el ectrode? [6]

Explain blow moulding with suitable sketch. State its advantages,

limitations and applications. [6]

Explain with neat sketch pressure thermoforming. State its advantages

and disadvantages. [6]

Explain extrusion process for thermoplastic plastics. [6]
OR

With neat sketch describe injection molding process with its advantages.

limitations and applications. [6]

Compare between Thermosetting plastic and Thermoplastic plastic. [6]
Describe screw type injection moulding with neat sketch. [6]

What are composites? State its advantages. limitations and applications.[ 6]
Explain fiber reinforced composites and particle reinforced composites.

[5]

Differentiate between open mould and closed mould process. [6]
OR
Explain compression moulding process of composite manufacturing.[6]
Write a short note on-polymer matrix composites (PMC) [5]
Explain hand lay-up process of composite manufacturing. [6]
DR OO
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S.E. (Automobile/ M echanical/ M echanical Sandwich/ M echatr onics/
Automation & Robotics)
ENGINEERINGMATHEMATICS-III
(2019 Pattern) (Semester - I11 & 1V) (207002)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Question No.1is compulsory.

2) Solve Q.No.2 or Q.No.3, Q.No.4 or Q.No.5, Q.No.6 or Q.No.7, Q.No.8 or Q.No.9.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Choose correct option of the following.
a)  The curl of vector field F =X’y T +xyz | + ZyK at point (0,1,2) is .
[2]

) 47 -27+2k i) 47 +27 +2k
i) 47 +2k V) 21 +4k
. . o'u ,0u .
b) The most general solution of wave equation pe =C P subjected to
usual initial and boundary conditions [2]

) u(0,t)=0,Vt,
M) u(d,t)=0,vt,

ou
w (5],

IV) u(x, 0)=f(X) is u(x, t) =
)  (C,cos mx + Csin mX) (C, cos cmt + C, sin cmt)

i) (C,cos mx + C, sin MX)
i) C, cos cmt + C, sin cmt

v) Ce™+C,e™

PT.O.



d)

Q2) a)

b)

In a Poisson distribution if n= 100, p=0.01 then P (r =0) = 2]

1) i1)

DIlWw o=
ol ol

iii) iv)

The first four moments about value 4 are 0, 2, 0, 11; then the value of

fourth central moment is [2]
) 0 i) 2
S iv) 2
111) v 1
The Regression line of y on X is given by [1]
) (X=X)=b,(y-V) i) (Y—Y)=b,(x-X)
iy  (X=X)=b,(y-y) iv) (Y-¥)=Dby(x-X)
The value of y¢e = [1]
: - .. €
) er o

e - r-
L € . I
i)~ v g
Fit a straight line y = mx + cC to the following data. [9]
X 5 4 3 2 1
y 1 2 3 4 5
First four moments of a distribution about the value 2 are 1, 2.5, 5.5 and 16.
Find first four central moments {3, and 3,. [9]
Calculate the coefficient of correlation for the following data. [9]

x -1 1 2 4 6 7
y -1 2 3 3 5 8

OR
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Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Fit a straight line of the form y=ax + b to the following data. [9]
X 0 1 2 3 4
y 14 27 40 55 68

The first four moments of distribution about working mean 3.5 are 0.0375,
0.4546, 0.0609 and 0.5074. Calculate the first four central moments. [5]

Obtain regression line of the following data. [9]
X 2 4 5 6 8 11
y 18 12 10 8 7 5

A series of five one day matches is to be played between India and
Sri Lanka. Assuming that the probability of India’s win in each match as
0.6 and result of all five matches is independent of each other. Find the
probability that India wins the series. [9]
The number of breakdowns of a computer in a week is a Poisson
variable with A = np = 0.3. What is the probability that the computer will
operate [9]
1)  with no breakdown

)  at most one breakdown in a week.

The life time of a certain component has a normal distribution with mean
of 400 hours and standard deviation of 50 hours. Assuming a normal
sample of 1000 components, find number of components whose life
time lies between 340 to 465 hours [Given : A(z =1.2)= 0.3849,

A (z=1.3)=0.4032]. [9]
OR

A coin is tossed 4 times. X denote the number of heads. Find the

expectation of X. [9]

If 10% of the rivet’s produced by the machine are defective, find the
probability that out of 5 rivets chosen at random at least two will
defective. [9]
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Q6) a)

b)

Q7) a)

b)

Q8) a)

A die 1s tossed 300 times gave the following result.

Score 1 2 3 4 5 6

Frequency (43 | 49 56 45 66 41

Are the data consistent at 5% level of singificance with hypothesis that

the die is unbiased? (Given : Zio0s = 11.07). [5]

Find the angle between the surfaces X+ y*+Z =9 and X*+ y*— 3 = zat
the point (2, -1, 2). [9]

Show that F = (ye¥cos 2) i + (xeY cos 2) T — €Ysin z k is irrotational.
Find scalar potential function ¢ such that F=V¢. [9]

Evaluate JE -dr where F = + Xy] where C: is arc of parabola y = X
C

joining (0, 0) & (1, 1). [9]
OR

Find the directional derivative of ¢ = Xyz in the direction normal to the

surface X2y + xy?+ yZ* at (1,1,1). [5]

Solve any one. [9]

r) 2
i)  Prove that v’ [V(r_zﬂ =

ar| a _(ar)-
i)  Prove that V(Tj— —3—3(—5)r
r r r

Evaluate by using Green’s theorem I(cos Xsiny—4y)dx + sin X cos y dy
C

where C is X+ y* = 1. [5]

A homogeneous rod of conducting material of length 100 cm has its ends
kept at zero temperature and the temperature initially is [8]

ux 0)=x, 0<x<50
=100-x, 50<x<100.
Find the temperature u(x, t) at any time t.
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b) A string is stretched and fastened to two points | apart, motion is stretched

TX
by displaying the string in the form U = a sin (I—j from which is

released at time t = 0. Find the temperature distribution u(x, t) from one

end. [7]
OR

Q9) a) Aninfinitely long uniform metal plate is enclosed between lines y= 0 and
y =1, for x> 0. The temperature is zero along the edges y=0 and y =
and at infinity. If the edge X= 0 is kept at a constant temperature U, find
the temperature distribution u(x, t). [8]

. ou ou
b) Use Fourier sine transform to solve E:y,0< X <oo,t > 0.
Subjected to [7]
i) u0,t)=0, Vt>0.
1) uXx0)=1,0<x<1
=0,x>1
)  u(x, t) is bounded.

X ok K
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S.E. (MechatronicsEngineering)
HEAT AND MASSTRANSFER
(2019 Pattern) (Semester - 111) (217542)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Useof logarithmic tables, dlide rule, and electronic pocket calculator is allowed.
4) Figuresto theright indicate full marks.
5) Assume Suitable data, if necessary.

Q1) @ Statethefollowingengine nomenclaturewith neat sketch. [8]
1)  Cylinder Bore
i) TDC
i) BDC
Ilv) Compression ratio
b) Explaincarnot cyclewith neat diagram. [8]
OR
Q2) @ Explainvariousstagesof combustionin S.1. Enginewith neat sketch.[§]
b) Writedetalled classifications of Internal combustion engines. [8]

Q3) @ Explainthevariousmodesof heat transfer with suitablereal life examples.
[9]
b) A 50 cm x 50 cm copper slab 6.25 mm thick has a uniform temperature
of 300°C. Its temperature is suddenly lowered to 36°C. Calculate the

time required for the plate to reach the temperature of 108°C.
Take p =9000 kg/m?, ¢ =0.38 kJkg °C ; k =370 W/m°C and h =90
W/m? °C. [9]

OR

Q4) & Defineand givesignificancefor thefollowing. [9]

1)  Thermal conductivity
i)  Thermd diffusivity
i) Critical radiusof insulation

b) Statefourier’slaw of heat conduction. Derive an expression for rate of
heat transfer through the planewall. [9]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a)

b)

What are the differences between natural convection and forced
convection?Giverea lifeexamples. [8]

Calculate the heat transfer from 60 W from incandescent bulb at 115°C
toambient air at 25°C. Assumethe bulb asasphere of 50 mm diameter.[ 10]

Use Nu = 0.60 (Gr. Pr)*»
Take properties of air at 70°C as k = 0.02964 W/mK,
L =20.02 * 10° m¥s, Pr = 0.694

OR

Explain significance of any three dimensionless numbersused in various
modes of heat transfer for thermal analysis. [9]
State and explain with mathematical expressions of thefollowing lawsin
radiation heat transfer: [9]
i)  Kirchhoff’'slaw

i) Stefan’sBoltzmann'slaw

i) Wien'sDisplacement law

Derive an expression for LMTD for parallel flow heat exchanger with
neat sketch. [8]
In acounter flow double pipe heat exchanger; water is heated from 25°C
to 65°C by oil with aspecific heat of 1.45 kJkg K and massflow rate of
0.9 kg/s. The il is cooled from 230°C to 160°C. If overall heat transfer
coefficient is420 W/m?°C, cal culate the following: [10]
1)  Therate of heat transfer
i)  Themassflow rate of water
i)  The surface area of heat exchanger

OR
Explain the six regimes of the pool boiling curve with the help of aneat
diagram. [10]
In a certain double pipe heat exchanger hot water flows at a rate of
50000 kg/hr and gets cooled from 95°C to 65°C. At the same time 50000
kg/hr of cooling water at 30°C enters the heat exchanger. The flow
conditionsare such that overall heat transfer coefficient remains constant
at 2270 W/m? K. Determine the heat transfer area required and the
effectiveness, assuming two streamsarein parallel flow. Assumefor the
both the streams c, =42 kJkg K. [8]

“v O <O
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S.E. (Mechatronics Engineering)
DIGITALELECTRONICS
(2019 Pattern) (Semester - III) (217543)

Time : 2V2 Hours] [Max. Marks : 70

Instructions to the candidates:
1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data if necessary.

Q1) a) Convert the following Flip-flop. [9]
1)  S-R Flip flop to D Flip flop.
1) J-Kflip flop to T flip flop.

b) Design binary sequence generator to generate binary sequence ‘1010’
using MS JK flip-flops. [9]

OR

Q2) a) Draw and explain ring counter using D flip-flop. Also draw the necessary
timing diagram. [9]

b) Explain the internal diagram of IC 7490. Design MOD 24 counter using
IC 7490. [9]

03) a) Draw an ASM chart and state diagram for 2 bit up binary counter having
one enable line E such that E = 1 (counting enabled) E = 0 (counting is

disabled). [8]
b) What is PLD? What are the different PLDs? [9]
OR
Q4) a) What is ASM chart? State and explain the basic components of ASM
Chart. Write list of application of ASM chart. [8]
b) Implement the following functions using PLA: [9]

f1(A,B,C)=m (0,3, 4,7)
f2(A,B,C)=m(1,2,5,7)
PTO.



05) a)
b)

Q06) a)

b)

Q7) a)
b)

08) a)
b)

Differentiate TTL and CMOS logic family. [9]
Explain the following characteristics of TTL logic families. [9]
1)  Power dissipation.

i)  Noise margin.

i) Propagation delay.

OR
What is tri-state? What is the use of tri-state buffers? Explain with
suitable circuit diagram. [9]
Explain the standard characteristics of TTL in details. [9]
Explain the registers in microprocessor. [9]
Explain 4 - bit multiplier circuit using ALU & shift registers. [8]
OR
Explain basic Arithmetic operations using ALU IC 741817 [8]
Explain architecture of 8086 microprocessor with diagram. [9]
X ¥ 0
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[6002]-215

S.E. (MechatronicsEngineering)
ANALYSISOFMECHANICAL STRUCTURE
(2019 Pattern) (Semester-111) (217544)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Useof logarithmic tables, dide rule and electronic pocket calculator is allowed.
4) Figuresto theright side indicate full marks.
5) Assume Suitable data if necesary.

Q1) & A T sectionwith 200 mm X 50 mm and web 200 mm X 50 mm as shown
in figure 1 is subjected to vertical shear force of 200 KN. Calculate the
shear stress at the junction of flange and web and shear stress at the
neutral axis. Sketch the shear stress distribution diagram. [9]

b) For ssmply supported beam shown in figure 2. find [8]
)  Slope at each end
ii) deflection at C and D, Take E=200 KN/mm? and | = 6.5x10* mm?.

PT.O.



Q2) &

b)

Q3) a)

b)

A rolled stedl joist of I-section has the dimensions as shown in figure 3.
The beam of | section carriesaU.D.L of 40 KN/m run on span of 10 m.
Calculate the maximum stress produced due to bending. Also draw the

bending stress distribution across the depth of section. [9]
C.E 10 mm S
g . §
Bl

Figure 3

A simply supported beam of 8 m length isloaded as shown in figure 4.
Find deflection under each load. Take E=210 Gpaand 1=180x10° mm®.[§]

64 kN 48 kN

AL g g 28
K
8m
Figure 4

Figure 5 shows a horizontal shaft ABCD fixed to arigid base at D and
subjected to torques. A hole 60 mm in diameter has been drilled into
the part CD of the shaft. Determine the angle of twist at theend A. take

G = 7.7x10" Mpa L9l
o G400 N.m
. '~ 8 800 N.m
T ----------- -;—----f-:c ﬁ‘
90 mm 60 mm : l gm

+ R R, f =

. 800 mm T 300 mm 600 rm !
Figure 5

A stedl bar of rectangular cross section 60 mm x 80 mm and pinned at
each end is subjected to axial compression. If the proportional limit of
thematerial is210 Mpaand E=210 Gpa, Determine the minimum length
for Euler’s equation may be used to determine the buckling load.  [§]

OR
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Q4) g

b)

Q) 8

b)

Q6) a)

A hollow circular shaft has an external diameter of 120 mm and internal
diameter of 100 mm. The maximum permissible shear stressis 100 Mpa
and twist is not to exeed 3.6° in length of 3 m. Maximum torque is 25%
more than average torque. The shaft is rotating at 2 RPS. If the shear
modulus is 80 Gpa. Find safe power that can be transmitted. [9]

A solid circular 25 m long and 120 mm in diameter was found to be
extended 1.2 mm under load of 52 KN. Now the same bar is used as
strut. Determinecritical load and safeload taking FOS=3 with thefollowing
end conditions. [8]

i)  Bothendsarefixed
i)  Oneend isfixed and other end hinged.

A plane element is subjected to stresses as shown in figure 6.Determine
the principal stresses, maximum shear stress and position of principal
plane. [9]

40 N/mm’
— 10 N/mm’

GON/mmz‘—J- ‘}—eﬂm’

10 mem2 A fr—
40 N/mm”
Figure 6

A bolt issubjected to an axial pull of 40 KN and atransverse shear force
of 15 KN. Determine the diameter of the bolt required basedon.  [9]

)  Maximum shear stresstheory

i)  Maximum principal stresstheory. Takeelasticlimitin simpletension
Is equal to 230 Mpa and poisson’s ratio=0.3. Assume FOS=2.

OR

The stress induced to a critical point in amachine component made of
steel are as follows 6, = 100 N/mn, 6 = 40 N/mm?, t = 80 N/mm?
calculate the factor of safety by [9]

)  Maximum shear stresstheory
i)  Maximum normal stresstheory
i)  Maximum distorsion energy theory Assume ¢ e 380 N/mm?,
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b)

Q7) 8

b)

Q8) g

b)

[6002]-215

A point in astrained material is subjected to stressas shownin figure7.
using Mohr’s circle method Determine the magnititude and direction of
major and minor principal stress. [9]

35 Nimm®
25 Nimm” ¢—1—

65 mem’—!— o -i-— 85 Nimm’*
M
25 Nimm?
i 35 N/mm’

Figure 7

A column support load of 400 KN isshown in figure 8. Find the stresses
at the corner of the column at its base. [9]

k 1000 mm

Figure 8

A rectangular column of 240 mmx150 mm is subjected to avertical load

of 10 KN placed at an eccentricity of 60 mm in aplane bisecting 150 mm

side. Determine the maximum and minimum stress intensities in the

section. [9]
OR

A masonary pier 3m x 4 m supportsavertical load of 600 KN at a point

asshown in figure 9. Find the stresses at the corners of the pier.  [9]

.......................

Zm Y, 2m

Figure 9

A short column 200 mm x 100 mm is subjected to an eccentric load of
60 KN at an eccentricity of 40 mm in the plane bisecting the 100 mm
side. Find the maximum and minimum intensities of the stresses at the
base. [9]
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[6002]-216

S.E. (Mechatronics Engineering)
ENGINEERING MATERIAL
(2019 Pattern) (Semester - 111) (217541)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Draw a neat diagram wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) State the Hume Rothery’s rule of solid solubility and explain the factor

that govern Hume Rothery’s rule. [7]
b) Explain substitutional & interstitial solid solution with diagram. [7]
c) State and Explain Gibbs phase rule. [4]
OR

02) a) Explain the types of cooling curves. [7]
b) Draw and Explain Fe-C equilibrium diagram showing all details like
temperature, composition, phases, critical lines and reactions. [7]
c¢) Define the following terms : [4]

1)  Grain

11) Dendrite
ii1) Pearlite

1v) Cementite

3) a) Explain with the suitable figure the transformation of austenite into
p g
pearlite, martensite and bainite. [7]

b) Draw continuous cooling transformation (CCT) diagram and explain
all processes. [7]

c) Differentiate Between Flame Hardening and Induction hardening. [4]

PT.O.



04) a)

b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)
b)

OR

What is tempering of steel? Explain the types of tempering treatment

in detail. [7]
Explain the Nitriding process in detail with a suitable diagram. Write
advantages and disadvantages of Nitriding. [7]
Write the comparison between Annealing and Normalizing. [4]

Explain the classification of steel on the basis of carbon content with

its applications. [6]
Differentiate between steel and cast iron on the basis of composition,
properties and applications. [6]
Write a short note on : Tool Steel and its classification. [S]
OR
Explain the classification of Alloy Steel with respect to the relation
with carbon. Give examples for each category. [6]
Explain white cast iron with its composition. [6]

Differentiate between ferrous and non-ferrous metals. Write suitable
examples. [3]

Give typical composition, properties and applications of following :
[6]

1)  Red Brass

i1) Muntz metal

ii1)) Free cutting brass

Define bronze and explain in brief types of bronze with suitable

examples. [6]

What is a-3 Brass? Explain its types with applications. [S]
OR

Differentiate between brass and bronze. [6]

Explain brass and its types with suitable examples. [6]

Write a short note on bearing materials. State properties and
applications. [5]

m|mim
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S.E. (Mechatronics Engineering)
KINEMATICS OF MACHINERY
(2019 Pattern) (Semester - 1V) (217547)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q. No. 1 or Q. No. 2, Q. No. 3or Q. No. 4, Q. No. 5 or Q. No. 6,
Q. No. 7or Q. No. 8.

2) Neat diagrams must be drawn wherever necessary.

3) Use of drawing instruments,electronic pocket calculators are allowed.
4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

Q1) a) In the toggle mechanism shown in Fig. 8.16, the slider D is constrained
to move on a horizontal path. The crank QA is rotating in the counter-
clockwise direction at a speed of 180 r.p.m. increasing at the rate of
50 rad/s?. The dimensions of the various links are as follows : OA =
180 mm ; CB =240 mm ; AB = 360 mm ; and BD = 540 mm. For the
given configuration, find 1. Velocity of slider D and angular velocity
of BD, and 2. Acceleration of slider D and angular acceleration of BD.

[10]
b) Explain the Concept of Acceleration Image Principal. [4]
c) State and explain Kennedy’s theorem of three centers inline. [4]

OR
PT.O.



Q2) a)

b)

03) a)

The dimensions and configuration of the four bar mechanism, shown in
Fig., are as follows : P1A = 300 mm; P2B = 360 mm; AB = 360 mm
and P1P2 = 600 mm. The angle AP1P2= 60°. The crank P1A has an
angular velocity of 10 rad/s and an angular acceleration of 30 rad/s?,
both clockwise. Determine the angular velocities and angular
accelerations of P2B and AB and the velocity and acceleration of the
joint B. [10]

360 (™

P P,
l&«——— 6o0mm ———>|
Fig. shows a sewing needle bar mechanism O1ABO2CD where in the
different dimensions are as follows : Crank OlA = 16 mm; = 45°;
Vertical distance between Ol and O2 = 40 mm; Horizontal distance

between Ol and O2 = 13 mm; O2B = 23 mm; AB = 35 mm;
02BC =90°; BC = 16 mm; CD = 40 mm. D lies vertically below O1.

Find the velocity of needle at D for the given configuration. The crank
O1A rotates at 400 r.p.m. [8]

Synthesize a four bar mechanism for three successive positions given
in the table below :

Positions 1 2 3

0 30 90 180

(0 40 115 175
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b)

04) a)

b)

05) a)

b)

Consider L1 = Grounded Link, L2 = Input Link, L3 = Coupler Link,
L4 = Output Link, 8 = input link angle ¢ = output link angle, if the
grounded link of length 100 mm is horizontal and input link is of
20 mm length, synthesize the mechanism using precision positions of
the input link and precision position of output link. Ground the pivot
of the input link on left hand side and ground the pivot of output link
on right hand side. Input and output links are rotating in opposite
directions. Use the method of inversion Draw the mechanism in its

first precision position. [10]

Explain the term Path Generation. [3]

Explain structural error related to synthesis of mechanism. [4]
OR

Determine the chebyshev spacing for function Y = e* for the range
0 < X <4 where three precision points are required. For these position
points, determine The value of 8 and y when A® = 90° and AO = 120°.

[10]
Explain the three position synthesis of single slider mechanism by
using inversion method. [7]

Derive the expression for a minimum number of teeth on gear wheel
required to avoid interference with neat sketch. [8]

Define the following terms : [3]
1)  Length of path of recess

11) Backlash in gears

ii1) Working depth of gear tooth

In an epicyclic gear train, an arm carries two gears A & B having 30
and 45 teeth respectively and is shown in fig. [6]

B

/ -—_M\ / ;fﬁrm Cc

(&)

If the arm rotates at 100 rpm in anticlockwise direction about the centre
of gear A which is fixed, determine the speed of gear B. Use tabular
method.

OR
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Q06) a)
b)

Q7) a)

b)

08) a)

b)

Compare cycloidal and involute gear tooth profile. [S]

Define formative number of teeth for Helical gear and express the
formula with terms. [3]

A pair of spiral gears is required to connect two shafts 150 mm apart,
the shaft angle being 70°. The velocity ratio is to be 1.5 to 1, the faster
wheel having 80 teeth and a pitch circle diameter of 100 mm. Find the
spiral angles for each wheel. [9]

A cam, with a minimum radius of 35 mm, rotating clockwise at a
uniform speed is to be designed to give a roller follower, at the end of
a valve rod, motion described below : [13]

1. To raise the valve through 50 mm with uniform velocity during
60° rotation of the cam;

2. To keep the valve fully raised through next 40°;
3. To lower the valve during next 120° with S.HM.; and
4. To keep the valve closed during rest of the revolution 1.e. 140°.

The diameter of the roller is 20 mm and the diameter of the cam shaft
i1s 25 mm. Draw the profile of the cam when the line of stroke of the
valve rod passes through the axis of the cam shaft.

Write note on Artificial intelligence in automation. [5]
OR

A cam is to be designed for a knife edge follower with the following
data : [13]

1. Cam lift =40 mm during 60° of cam rotation with simple harmonic
motion.

2.  Dwell for the next 40°.

3. During the next 90° of cam rotation, the follower returns to its
original position with simple harmonic motion.

4. Dwell during the remaining 170°.

Draw the profile of the cam when the line of stroke of the follower
passes through the axis of the cam shaft.

Write note on automated assembly line for car manufacturing. [S]

F6d836
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Total No. of Questions : 8] SEAT No. :

P-1588 [Total No. of Pages : 3
[6002]-218
S.E. (Mechatronics Engineering)
FLUID MECHANICS AND MACHINERY
(2019 Pattern) (Semester - 1V) (217548)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6and Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Useof logarithmic tables, slide rule, and electronic pocket calculator is allowed.
4) Figureto theright indicate full marks.
5) Assume suitable data, if necessary.
Ql) @ DefineHGL and TEL. Derive an expression of Velocity & Shear Stress
distribution for laminar flow passing through circular pipe. [8]
b) Explain the concepts of pipes are connected in series, parallel and
equivalent pipewith neat sketch. [8]
OR
Q2) @ Derivean expression for Darcy-Weisbach equation. [8]
b) A pipeof diameter 300 mm and length 3500 misused for transmission of
power by water. Total head at theinlet of pipeis500 m. Find the maximum
power available at the outlet of pipe, if thevalue of coefficient of friction
f = 0.006. [8]
Q3)a Writeashort noteon: [10]
1)  Hydrodynamic entranceregion
i)  Dimensional Homogeneity
i)  Boundary layer thickness
Iv) Laminar Flow
v)  Buckingham’sPi theorem
b) Theefficiency n of afan depends on density p, dynamic viscosity u, of

the fluid, angular velocity o, diameter D of the rotor and discharge Q.
Expressn in terms of dimensionless parameters. [8]

PT.O.



Q4) &)

b)

QS5) 8

b)

Q6) a)
b)

OR

Write a short note on Dimensionless number and their significance
(giveany four). [8]

Determinethe dimensions of the quantities given below [10]
)  Veocity

i) Acceleration

i) Dengty

Iv) Force

v)  Work done

A Reaction turbine works at 450 rpm under ahead of 120 m, diameter at
inlet is 120 cm and flow areais 0.4 m?. Angles made by absolute and
relativevelocity are 20° and 60° respectively at inlet. Determinei) Volume
flow rate ii) power developed iii) Hydraulic efficiency. Assume whirl
velocity at outlet zero. [8]

Explainthefollowing for hydraulic turbine [4]
1)  Hydraulic Efficiency
i)  Mechanical Efficiency

Explain construction and working principle of Kaplan Turbine with
application. [6]

OR
Write the difference between Impul se turbine and Reaction turbine.  [4]
Explain construction and working of Francis Turbinewith application.[6]
A Pelton wheel isto be designed for the following specifications:

Shaft Power = 11,772 kW, Head = 380 meters, Speed = 750 r.p.m; Overall
efficiency = 86 %,; Jet diameter is not to exceed one- sixth of the wheel
diameter. Determine: [8]

)  Thewheed diameter
i)  The number of jets required
i)  Diameter of thejet.
Take Kv1 = 0.985 and Kul = 0.45
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Q7) &)

b)

Q8) a
b)

c)

A centrifuga pump having outer diameter equal to two times the inner
diameter and running at 1000 r.p.m. works against a total head of 40m.
Thevelocity of flow through theimpeller isconstant and equal to 2.5m/s.
Thevanesare set back at an angle of 40 at outlet. If the outer diameter of
theimpeller is 500 mm and width at outlet is 50 mm, determine: [8]

) Vaneangleatinlet

i)  Work done by the impeller on water per second

i)  Manometric efficiency

Explain thefollowing efficiency for centrifugal pump [6]
1)  Manometric Efficiency

i)  Mechanical Efficiency

i)  Overdl Efficiency

Explainthefollowing: [4]
) StaticHead
i)  Manomeric Head

OR
Explain construction and principle of working of Centrifugal pump. [6]
Explainindetail classification of hydraulic pump. [4]

Theinternal and external diameter of the impeller of acentrifugal pump
are 200 mm and 400 mm respectively. The pump is running at 1200
r.p.m. The vane angles of the impeller at inlet and outlet are 20° and 30°
respectively. Thewater enterstheimpeller radially and vel ocity of flowis
constant. Determine the flow vel ocity and work done by the impeller per
unit weight of water. [8]

VVVV
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P-1589 [Total No. of Pages : 2

[6002]-219
S.E. (Mechatronics Engineering)
ELECTRICAL MACHINES AND DRIVE
(2019 Pattern) (Semester - 1V) (217549)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) SolveQ.lor Q.2 Q30r Q.4 Q50r Q6andQ.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ With suitable diagram explain the Armature reaction in Synchronous

Machine. [9]
b) Give comparison between salient pole and non-salient pole type
synchronous machine. [9]
OR
Q2) @ Develop circuit model for 3 phase Synchronous Machine, [9]

b) For 2200 volt, 440K VA, single phase alternator the armatureresistanceis
0.5Q, field current of 40 A, gives an open circuit voltage of 1160V and
circuit current of 200A. Calculate synchronousimpedance and reactance.
Also find percent regulation at 0.8 power factor lag. [9]

Q3) @ Justify steady state depends on rel ative characteristics of motor and |oad

both. [8]
b) Explainindetail block diagram of electrical drives. [9]
OR
Q4) @ Explainfour quadrant operation of motor driving ahoist load. [9]

b) A drivehasfollowing parameters T = (150-0.1N) N-m where N is speed
iInRPM T1 =100 N-m. Test whether the motor will start or not? Find the
equilibrium speed. Test steady state stability of this motor load using
condition for stability. [8]

PT.O.



Q5) @ Explainregenerative braking in case of DC motor. [9]
b) Write a short note on step down chopper-controlled DC drives. [9]

OR
Q6) @ ExplainPlugging of DC motor. [9]
b) Explainsinglephasefully controlled rectifier fed DC motor drives. [9]

Q7) @ Explain V/F control method of speed control of DC motor. [8]
b) What arethe advantagesand disadvantages of stepper motor?Write down
the applications of stepper motor. [9]
OR
Q8) @ Write ashort note closed loop control of Induction motor drives.[9]
b) Compare VSI and CSI for Induction motor drive. [8]
VVVV
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P1590 [Total No. of Pages: 2
[6002]-220

S.E. (MechatronicsEngineering)
SENSORSANDACTUATOR
(2019 Pattern) (Semester-1V) (217550)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Q.1lor Q.2,Q.30r Q.4, Q50r Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.

Q1) & What are different types of Elastic Pressure measurement techniques?

Explainworking principle of Piezoelectric pressure sensors? [6]
b) ExplainBernoulli’sPrinciple/Theorem for flow measurement techni qu%?
c) ExplainbasicPrincipleof working of RTD, Thermocoupleand Thermistor
for Temperature measurement? [6]

OR
Q2) @ Explainvarious methods of Vacuum Pressure measurement? [6]
b) What isbasic Principle of working ultrasonic flow meter? [6]
c) Explain working Principle of Hall effect Sensors? What are its
applications? [6]
Q3) @ Explain DC motor modelling? Mention its applications? [6]
b) What are the Characteristics of 3-Phase Induction Motor? [5]
c) What are the Characteristics of Stepper Motor? [6]

OR
Q4) @ Whatis Concept of Actuators? Explain working of solenoid? [6]
b) Explain working of 3-Phase Induction motors? [9]

c) What the types of Stepper Motors? How can we calcul ate step Angle of
Stepper Motors? [6]

PT.O.



Q5) 8
b)

Q6) 8
b)

Q7) 8

b)

Q8) &)
b)

What are the Components of pneumatic and hydraulic systems?  [6]
What is the role of Pumps and Compressor used in Hydraulic and

Pneumatic Systems? [6]

Whtaarefiltershydraulic Systems? Explainin detail. [6]
OR

How pressure regulation is done pneumatic circuits? [6]

Compare between hydraulic and pneumatic actuator system? [6]

Explain Smart material actuator? [6]

Explainfollowing [6]

1)  Actuator bandwidth
i)  Frequency Response
What are power and energy consideration during actuator selection?[6]

Write a short note on tradeoffs between force/displacement. [9]
OR
What areindustrial considerations during actuator selection? [6]
Write a short note on tradeoffs between torque/Speed. [5]
Write a short note on control system and electronics. [6]
DR OO
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[6002]-221
S.E. (Mechatronics)

APPLICATIONS OF INTEGRATED CIRCUITS

(2019 Pattern) (Semester - 1V) (217551)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q.lor Q.2, Q30r Q4,Q50r Q.6and Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Ql) a
b)

c)

Q2) &)

Explain theworking of Inverting Comparator. [6]

Explain in detail with neat circuit diagram sample and hold circuit, also

draw itsinput and output waveform. [6]

Explain with aneat circuit diagram working of inverting Schmitt trigger

with its input—output waveform and hysteresis plot. [6]
OR

For the Inverting Schmitt trigger showninfig. below Calculate UTP.LTP
and hysteresis width. Draw input and output waveforms. Also comment

on Hysteresis loop. [6]
+15V
2 _\J 7
N LF 356 6 +
Vin(T, + Vo
4V, 3 4 4
RiZIOKQ |
-15V e
+VT
R2 22 kQ
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b)

Q3) 3

b)

Q4) &)
b)

QS5) @
b)

c)

Q6) a)
b)

Q7) a
b)

Q8) a)
b)

Explain in detail working of square wave generator with neat circuit
diagram. Draw waveforms of output voltage and capacitor voltage. [6]

Draw circuit diagram and input-output waveform of precision half wave
& full waverectifier. [6]

Draw circuit diagram and explain D/A converter with binary weighted

resistors and write output voltage equation, VVo. [6]

Write a short note on Performance parameters of DAC. [6]

Explain the operation of Dual Slope ADC. [9]
OR

With the help of neat Diagram, Explain Flash type ADC. [6]

Draw the circuit diagram of R/2R Ladder type DAC. [6]

Write a short note on Performance parameters of ADC. [9]

Explain the working of functional block diagram of IC555Timer.  [6]

Write a short note on Basic operation of Power Amplifier LM 380. [6]

Explain PLL operationin detail with neat block diagram. [6]
OR

Explain Voltage Controlled Oscillator 566 and writeitsapplications. [6]

Explain with neat block diagram, any one application of IC PLL 565in

detail. [6]
Explainvoltage Divider using multiplier 534. [6]
Explain with neat block diagram |C Voltage Regulator. [9]
Explain typical connections of 78XX and 79X X regulators with circuit
diagram. [6]
Explainthefollowing. [6]

1)  Current limiting Feature
i)  Current fold back protection

OR
Draw and explain the functional diagram of 723 regulator. [6]
Write a short noteon IC LM 317. [6]
What are the Switching regulator topologies? Explain any one. [5]
VVVV
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P-1592

[Total No. of Pages: 3

[6002]-222
S.EE. (Artificial Intelligence and Data Science)
OPERATING SYSTEMS
(2019 Pattern) (Semester - 111) (217521)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) SolvequestionsQ.1or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary

Q1) @ What is synchronization? Operating system support and programming
language support for synchronization. [6]

b) Whatisinter processcommunication? Explain pipesand shared memory.
[6]
c) What areclassical synchronization problems? Explain any oneindetail.[6]

OR
Q2) @ What isdeadlock? Explain itscharacteristicswith example. [6]
b) What are different methods of handling deadlock? Explain deadlock
detection with example. [6]

c) Consider a system that contains five processes P1, P2, P3, P4, P5 and
thethreeresourcetypesA, B and C. Following are the resourcestypes: A
has 10, B has 5 and the resource type C has 7 instances. Determineif the

system is safe or not. [6]
Process Allocation Max Avalable
A|lB|C|A|B|C|A B C
P1 o|1(0|7|5|3 1|3 3 2
P2 210103 2] 2
P3 3102 (9] 0] 2
P4 211 (12| 2] 2
P5 0O|0|2]|4| 3] 3

P.T.O.



Q3) 8
b)

Q4) 8

b)

Q5) 8
b)

Q6) a)

b)

Q7) @
b)

Explain thevirtual memory system with suitable diagram. [6]

Explainthebasic method for implementing paging. Draw the paging model

of logical and physica memory. [6]

What is swapping? Does swapping increase the Operating system’'s

overheads? [6]
OR

Explainthedifferences between: [6]

1)  Logical and physical address space
i)  Paging and segmentation
What isinternal fragmentation and external fragmentation? How arethey

reduced? [6]
What are advantages of partitioning the memory?What are different ways
memory partitioning? [6]
List and explain file types and file access methods. [6]
What aredifferent disk scheduling policies? Explain SCAN and CSCAN
withexample. [6]

Explain how free space management is done by Operating Sytem? [5]
OR

What are different disk scheduling policies? Explain LIFO and SCAN
with example. [6]

Given memory partition of 100K, 500K, 200K, 300K and 600K (in orde).
How would each of First fit, best fit and worst fit algorithm place
processesof size212K, 417K, 112K, 426K (in order)?Which also makes

the most efficient use of memory. [6]
What is Directory? Explain directory implementation and allocation
methods. [9]
What are goals of Linux?Also interfacesto linux. [6]
What iskernel ? Explain structure of kernel. [6]

Explain various process management system callsin Linux with example.
[5]
OR
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Q8) @ Define the components of LINUX system with diagram. What is the

responsibility of kernel in LINUX operating system? [6]

b) What are different Process management system callsin Linux. Explain

exec() and brk() in detail. [6]

c) Explainimplementation of processand threadsin Linux. [9]
Q000
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P-1593 [Total No. of Pages : 4
[6002]-223
SE. (A.l.D.S)
STATISTICS
(2019 Pattern) (Semester-1V) (217528)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

02) a)

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

The following marks have been obtained by a class of students in 2
papers of mathematics. [9]

PaperI | 45|55 |56| 58 |[60| 65| 68| 70| 75| 80| 85

Paper Il | 56 | 50 | 48| 60 | 62| 64| 65| 70| 74| 82| 90

Calculate the coefficient of correlation for the above data.

Find the quartile deviation and coefficient of quartile deviation of the

following frequency distribution. [9]
Marks <10 | 10-20{20-30|30-40|40-50|50-60
No. of Students 10 20 30 50 40 30

OR
Determine the eq™ of regression lines for the following data. Also find
the value of (i) y for x = 4.5 (i1) x when y = 13 [9]

x | 2135 7]9 101215
y | 25| 8]|10|12| 14| 15] 16

The first four moments of four distribution about the value 4 are 2, 20,
40 and 100 respectively. [9]

1)  Obtain the first central moments

11) Find mean, standard deviation
111) Find coefficients of skewness and kurtosis

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

In a certain company install 2000 LED bulbs on each floor. If LED
bulbs have average life of 1000 burning hours with standard deviation
of 200 hours. Using normal distribution find what number of LED
bulbs might be expected to Fail in 700 hours. [6]

(Given : P(O <z < 1.5) = 0.4332)

Between 2 pm to 4 pm the average no of phone calls per minute
coming into a switch board of a company is 2.5. Find the probability
that during a particular minute there will be [S]

1)  no phone call
11) exactly 3 phone calls

A dice 1s thrown 10 times. If getting an odd number is a success. What
is the probability of 1) 8 sucess i1) At least 6 sucess [6]

OR

Weights of 4000 students are found to be normally distributed with
mean 50 kg and standard deviation 5 kgs. Find the number of students
with weights 1) less than 45 kgs i1) between 45 to 60 kgs

(for standard normal distribution z, area under the curve between z = 0
toz=11s 0.3413 and that between z =0 to z = 2 is 0.4772) [6]

If 10% bolts produced by a machine are defective. Determine the
probability that out of 10 bolts choosen at random. [S]

1)  two will be defective
11) at most two will be defective.

In a continuous distribution density function fix) = kx(2 — x), 0 < x < 2
Find the value of k, mean and variance. [6]

Random sample of 400 men and 600 women were asked whether
they would have a school near their residence 200 men and 325 women
were in favour of proposal. Test the hypothesis that the proportion of
men and women in front of proposal is same at 5% level of significance.
(Given Z_=1.96 at 5% l.o.s) [6]

The values given below are
1)  Observed frequencies of a distribution

i1)) The frequencies of a normal distribution having same mean,
standard deviation and the total frequency as in a) apply > test of
godness of fit.

a) |1 | 51201284222 |15 |5 | 2
by |1 |6 |18|25[40|25 |18 |6 | 1
(Given y*= 12.592 at 5% l.o.s.) [6]
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Q6) a)

b)

Q7) a)
b)

Fertilizers A and B are tried respectively on 10 and 8 randomly choosen
experimental plots. The yields in the plots were as given below. Test
using t-test whether in effects of the fertilizer as reflected in the mean

yields. [6]
Fertilizers Yields
A 8.0(7.6/8.217.818.318.48.2(7.8|7.1|8.0
B 7.418.1(7.6(8.1|7.5|7.6|7.3|7.2] - | -
(Given t, . = 2.201 at d.o.f 16)
OR

The average marks in mathematics of a sample of 100 students was 51
with S.D. of 6 marks. Could this have a random sample from the
population with average marks 507 [6]

(Given z_ = 1.96 at 5% l.0.s.)

A coin is tossed 160 times and following are expected and observed
frequencies for number of heads.

No of heads 0 1 2 3 4

Expected

frequency 17 52 54 31 6

Observed

frequency 10 40 60 40 10
Find the y? value. [6]

In two independent samples of size 8 and 10 the sum of squares
deviations of the values form the respective sample means were 84.4
and 102.6. Test whether the difference of variances of the population
is significant or not. [6]

(Given F . = 3.29 at degrees of freedom (7,9))

State and prove Neyman-pearson Fundamental lemma. [9]

Let p is the probability that a given die shows even number. To test

1 1
Ho3P:E Vs Hl:P=§ following procedure is adopted. Toss the die

twice and accept H if both times. It shows even number. Find the
probabilities of Type I and Type II error. [8]
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08) a)

b)

[6002]-223

OR
For distribution

df— Le P Ndx, x>y
X<y

[9]

Show that for H,: B=p,=y=v,and H, : B =, =y =17, is the best

critical region is given by

X=

1
ﬂ_ﬂo

Write short notes on :

{71/81 ~ 7P —llog K+ logﬂ}
n B

0

1) Critical region and Most powerful critical region.

i1) Level of significance and power of Test.

Clodos

[8]
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[6002]-224

S.EE. (Artificial Intelligence & Data Science)
INTERNET OF THINGS
(2019 Patter n) (Semester-1V) (217529)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Attempt Questions Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
2) Draw neat and Clean Diagrams.
3) Assume suitable data, if necessary.

Q1) @ Explain Next Generation Kiosks & smart vending machinesin detail ?9]

b) Justify how the asset management impacts on end to end users by
integrating |OT technology? [9]

OR
Q2) @ Explaininbrief Smokefor gasdetection and Air quality monitoring? 10]
b) How issecurity abig concernin lOT? How do IDSwork inloT?  [§]

Q3) @ Differentiate M2M and loT?Also differentiate COAPand MQTT? [§]
b) Explainthe IOT System working block with the help of Control units,

Communication Modules and Sensors? [9]

OR
Q4) & ExplanLinklayer protocol likeethernet, Wi-Fi, WiMax, Zigbeein Protocol
architecture? [9]

b) How informationisexchangedin real timewithout humanintervention? 8]

Q5) @ Describe Cloud of Things. Explain how cloud is an integration of Grid

Computing and SOA. [10]
b) Explain on Devices Security and Privacy of 10T cloud. Why do we need
loT Security? [8]
OR
Q6) & Describe the need of semantic web technology and business impacting
loT? [10]
b) Explainindetail vulnerabilitiesof Internet of Things. [8]

PT.O.



Q7) 8

b)

Q8) a)

b)

Discuss Cloud computing. Explain the setup of a cloud environment in

anloT? [10]
What are 10T design ethics, explain? [7]
OR
How doesVehicle-to-Vehicle (V2V) communication enhance safety and
efficiency intheinternet of Things (10T) ecosystem? [10]
Elaborate on how you will use 10T for remote healthcare. [7]
DR IR
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[6002]-225

S.E. (Artificial Intelligenceand Data Science)
MANAGEMENT INFORMATION SYSTEM
(2019 Pattern) (Semester - 1V) (217530)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary

Q1) & WhatisIT infrastructure? Explain management issues. [8]
b) Explainrole of telecommunication. Internet and wireless technology in
Businessintelligence. [9]

OR
Q2) & What is Business Intelligence? Explain its foundations database and
I nformation management. [9]
b) WhatisIT infrastructure? Explainin brief its components. [8]

Q3) @ How toenhance decision making with information systemsgive suitable

examples. [9]
b) Explain importance of project Management and how to manage project
risk. [8]
OR
Q4) @ EnterpriseApplication and explain with examples. [8]

b) Discussmanaging global system with technology issuesand opportunities
for global valuechain. [9]

Q5) @ Elaborate functional business systen in detail with cross functional
enterprise systems. [9]

b) Describe e-commerce with its applications and issues. [9]

OR
PT.O.



Q6) @ How to manage Supply chain with business network? [9]

b) Explain decision support trends in businesses. How data mining and
knowledge management is used in Decision Support Systems. [9]

Q7) @ Write short note on

) Fuzzy Logic
i)  Virtua Redlity
i) Businessand Al [9]
b) Explaintheroleof MIS in data science, explore an open source tool to
generate reports. [9]
OR

Q8) @ Write short note on
) Intelligent Agents
i)  GeneticAlgorithms,
i) Neural Network [9]
b) Explainthevalueof expert systemswithitsbenefitsand limitations [9]
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[6002]-226
SE. (Information Technology) (Artifical Inteligence & Machine Learning)
DISCRETEMATHEMATICS

(214441, 218541) (2019 Pattern) (Semester - 111)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate fill marks.
4) Assume suitable data, if necessary.

Q1) @ Show that the maximum number of edgesinasimplegraphwith nvertices
isn.(n-1)/2. [9]

b) Construct an optimal tree for the weights 3,5, 9, 18, 30, 40, 55. Find the
weight of the optimal tree. [6]

c) Usingthelabelling procedure, find the max flow for thefollowing transport
network. [6]

OR

Q2) @ Determinethe number of edgesin agraph with 7 nodes, 2 of degree 4, 2
of degree 3 and 3 of degree 2. Draw one such graph. [9]

PT.O.



b) Find the fundamental system of cutsets and fundamental system of the
circuit for graph, G with respect to the spanning tree, T. [6]

¢) Find the chromatic number with the help of graph coloring for: [6]
) K6 (complete graph with 6 vertices)
i)  Any complete bipartite graph.
i)  C7 (cyclic graph with 7 vertices).

Q3) @ Consider theserelations on the set of integers: [6]
R1={(a b) |a<b};
R2={(a b) |a>b};
R3={(a b)|a=bora=-b};
R4 ={(a b) |a=b};
R5={(a b)|a=b+1};
R6={(a b)|a+b<3};
Which are symmetric and which are antisymmetric?
b) Functions, f, g & h aredefined ontheset X ={1, 2, 3} as [6]
f={(1,3),(21), (3 2}
9={(1,2),(23), (3 1}
h={(12),(21), (3 3)}
i)  Find fog and gofs Are they equals?
i)  Find fogoh and fohog.

c) If A={abcd} and R = {(ab),(c,d)(c.c)(da)(aa)(bb)(dd)}isa
relation onA. Draw adigraph Rand R. [6]

OR
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Q4) &)

b)

Q5) 8
b)

Let A = B bethe set of real numbers [6]

f:a—>given by f(x) = 2¢-1

g:B—>Agivenby g(y)=3,/%y+%

Show that fisahijection between A and B and g isabijection between B and A.

[6]

)  Find the lower and upper bounds of the subsets {a, b, ¢}, {j, h},
and{a, c,d, f} inthepost with the Hasse diagram shown in Figure?

i)  Find the greatest lower bound and the least upper bound of
{b, d, g}, if they exist, in the post shown in Figure?

Solvethefollowing recurrencerelation [6]
a-3a,=2 , r>=1l4a-=1
Using Euclidean Algorithm find GCD of 268 & 884. [6]

Using Fermat’s Theorem and Fermat’ s Euler Theorem solvethefollowing:[6]
) 7121 mod 4
i)  117100mod 17

Find the multiplicative Inverse of 37 mod 26 using Extended Euclidean
Algorithm. [6]

OR
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Q6) a)

b)

Q7) 8

b)

Using the Chinese Remainder Theorem, find the value of P using the
following data. [8]

P=1mod 2

P=2mod 3

P=3mod5

State and explain Fermat - Euler’s Theorem with example. [4]
Find the Totient function of the following numbers: [6]
) 75

i) 143

i) 108

Let G ={even, odd) and binary operation @ be define as, [6]

@® | even | odd

even | even | odd

odd | odd | even

Show that (G @) isagroup

Definethefollowing termswith an example: [6]
)  Monoid
i)  Group

i)  Abeliangroup

Iv) Ring

Find the hamming distance between code words of : C = {(0000), (0101),
(10112), (0111), (1122)}

Rewrite the message by adding an even parity check bit and odd parity
check hit. [9]

OR
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Q8) @ Consider the (2,6) encoding function e. €(00)=100000, ¢(10)=101010
€(01)=001 110, &(11)=101001 [6]

1)  Find the minimum distance of e
i)  How many errorswill e detect?

b) Letlbetheset of al integers. For each of thefollowing determine whether
* IS an associative operation or not : [8]

) a*b=max(ab)
i) a*b=min(a+ 2,b)
i) a*b=2a-2b
Iv) a*b=min(2a-b, 2b- a)
v) ab=LCM(ab)
vi) ab=ab
vii) a*b = power(a,b)
vii) a*b=2a+2b+ab
c) Definefieldwithanexample. [3]

X X X
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[6002]-227

SY.E.(Al & ML)
DATA STRUCTURES& ALGORITHMS

(2019 Pattern) (Semester - 111) (218542)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 0or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Discuss how stack can be used to convert a given infix expression to

post fix/pre fix expression using sudo code. [8]
b) Contrast between linear queue and circular queue, also discuss the time
complexities of insert and delete operations of a queue. [9]
c) Discusstypesof priority queueand how itisdifferent from smplequeue[5]

OR
Q2) @ Convertthefollowing infix expressionsto prefix expressions using stock.
Clearly indicate the stock contents for each operation [10]

) (A+2) $3*(P+Q)/(X -Y)
i) M/N*(R+S-T* 2)$B
($isfor power operation)
b) Enlist applications of queue data structure & establish using sudo code
conditionsfor queue overflow and queue under flow for circular queue.[8]

Q3) @ Write sudo code for inserting anode in binary search tree. [6]
b) Enlist applications of Binary trees & write sudo code for inorder-tree
traversal with non-recursive approach. [8]
c) Whatisthespacecomplexity of threaded binary tree. Justify your answer.[ 3]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Write sudo code for inserting anode in inorder - threaded binary tree.[§]

Discussthe various scenarios of deleting anode from binary search tree.
[6]

Construct abinary tree from the given traversal. [3]

Inorder : H, D, I, B,E,A, JFEK,C, e

Postorder : H, I, D, E, B, J, K, F e C,A

For agivenfollowing tree, convert it to balanced AV L tree. Indicate balance
factor and type of rotation for each operation. After conversion insert
node 15 & 24 inthetree. After insertion if the tree becomes inbalanced,
convert it againtoAVL. [10]

For the given graph below draw M ST, using prim’s agorithm. [8]
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Q6) a)

b)

Q7) &

b)

Q3) a)

b)

Construct heap data structure to sort the following set of no.

S. Demonstrate all heapify operations. (Use - max heap) [8]
64151285187259

Discuss the significance of topological sorting. Contrast the time-
complexitier of kruskal’s and prin’s agorithm to find M ST. [6]
Enlist graph traversal techniquesand explain briefly. [4]

Explainthesignificanceof afile. Contrast & Discussfeaturesof different

types of file organizations. [8]

Enlist features of a good hash function. Discuss briefly with the help of

exampledifferent typesof collision resolution techniques. [9]
OR

Discusstheimportance of file opening & file closing operations. Explain

the purpose of the following modes. [9]

) 10s::app

i) i1os::trunc

i) ios:: binary

V) ios::ate

Create hash task and resolve collision using linear probing with repl acement.
task size = 10 hash function = key % 10 [8]
18, 15, 23, 69, 52, 65, 98, 21, 25, 16
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S.E. (Artificial Intelligence & Machine Learning)
COMPUTER NETWORKS
(2019 Pattern) (Semester - IIT) (218543)

Time : 2V2 Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

Q1) a) What is CRC? Generate the CRC code of message 1101110111. Given
generator Polynomial g(x) = x* + x + 1. [9]

b) Explain the working mechanism of [9]
1)  Stop and Wait ARQ
1) Go back-N ARQ
OR
02) a) Explain with example fixed-size framing and variable size framing.  [9]

b) What is hamming code? Also find Hamming code word for following

Data word 1010001 using odd parity. [9]
03) a) Discuss Link State Routing protocol in detail. [9]
b) Explain Network Address Translation with suitable diagram. [8]

OR
Q4) a) Explain Subnetting and Supernetting with example. [9]
b) Discuss DHCP protocol in details. [8]
05) a) Whatis congestion Control? Explain Token bucket algorithm. [9]
b) Explain three way handshake algorithm for TCP connection
establishment. [9]

OR
06) a) Explain various socket primitives used in connection oriented client server
approach. [9]
b) Differentiate between TCP and UDP protocol. Explain how TCP
provides flow control facility. [9]

PTO.



Q7) a)

b)

08) a)

b)

What is DNS Server? Explain lookup methods used by the DNS to
resolve the remote names. [9]

Explain control and data connection of FTP? Explain any two FTP
commands. [8]

OR

What is SNMP? What is the purpose SMI and MIB in relation to SNMP?
[9]

What is MIME? Discuss its role in SMTP. [8]
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P1599 [Total No. of Pages: 2
[6002]-229

SE. (Al & ML)
OBJECT ORIENTED PROGRAMING
(2019 Pattern) (Semester-111) (218544)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necesary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necesary.

Q1) @ Consider the definition of ‘complex’ class as below: [9]
public class complex
{
privateint real, img;
public complex ()

{
//constructor 1
}
public complex (int real, intimg)
{
//constructor 2
}
public complex (complex c)
{
//constructor 3
}
{

Re-write the class ‘ complex’ as:
I)  Define the constructor 1 so that the private member variables are
initializedto 0.
ii)  Define the constructor 2 so that the private member variable rea
and imgisinitialized according to the value of the parameter.
i)  Define the constructors 3, where copy one object to another.
b)  With suitable code segmentsillustrate varioususes of ‘final’ keyword.[ 9]
OR

PT.O.



Q2) &

b)

Q3) &)
b)

Q4) g

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) a)

b)

What are the characteristics of Destructor? How is Destructor declared
in OOP? Demonstrate with an example. [9]

Write a program which demonstrate constructor with default arguments.

[9]

Discuss diamond problem in detail? How it can be solved? [9]

Enlist the benefits and costs of Inheritances. [8]
OR

How parameterized constructors get executed in multilevel inheritance

Explainwith an example? [9]

Define Polymorphism? What are the types of Polymorphism? How can

be run time polymorphism achieved in OOP? [8]

Define Exception. What are its types? Discuss exception handling
mechanismin detail. [9]

What is Generic Programming? Discuss any four methods of Arraya
List classwith their syntax. [9]

OR

Isthere any difference between throw and throws in exception handling
inJava?If ‘yes, justify your answer [9]

How basic mathematical set operations union, intersection, and subset
are performed using set interface? [9]

What isadesign pattern? Write ashort noteon‘ Singleton’ design pattern.

[9]

Write program to handle primitive datatypesin file handling. [8]
OR

How do you writeto afileand read from afile using File Writer and File
Reader class, respectively? [8]

What are the advantages of design patterns? Explain ‘ Adaptor’ design
patternin detail. [9]
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P-1600 [Total No. of Pages : 2

[6002]-230
S.E. (Artificial Intelligence & Machine Learning)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester - 111) (218545)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Question 1or 2,3 0r 4,50r 6 and 7or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data, if necessary.

Q1) @ What arethe characteristics of agood design? Explain Software Quality

Guidelines and Attributes of software design. [9]
b) What isan architectural style? Explain different architectural style with
suitable example. [9]
OR
Q2) @& Whatisacomponent? Explain An Object-Oriented View of components
with suitable example. [9]

b) Explain design evaluation cycle. What are design issues we have to
consider which designing user interface? [9]

Q3) @ What do you meant by Work Breakdown Structure? Explain
representations of WBSwith suitable examples. List advantagesof WBS.

[8]
b) What isProject Management Spectrum? Explain the W°HH Principle.[9]
OR

Q4) & What isCritical Path Method (CPM)? Explain the components of CPM.
Explain key stepsin Critical Path Method using suitableexample.  [8]

b) What doyou meant by Software M easurement? Explain size & function-
oriented metricswith suitable examples. [9]

PT.O.



Q5) @ Definequality. What is Cost of Quality? Explain typesof Cost of Quality

indetails. [9]
b) What is software testing? Why it is important? Explain Principles of
Software Testing. [9]
OR

Q6) @ Explaindefect management. Explain various stages of defect management
process. [9]

b) Compare Software Quality Assurance, Software Quality Control and
Software Testing. [9]

Q7) @ What do meant by Software Configuration? Define baseline. What is

Software Configuration Objects? [9]
b) Explaintest-driven development with neat diagram. [8]
OR

Q8) @ What is CASE workbench? Explain types of CASE workbenches. [9]

b) Explain software reuse. What are approaches of Reuse-based software
engineering? What are benefits of software reuse? [8]

VVVV
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[6002]-231
S.E. (Artificial Intelligence and Machine L earning)
OPERATING SYSTEMS
(2019 Pattern) (Semester - 1V) (218552)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary

Q1) @ Whatisthecritical section problem? Discussthe criteriafor asolution to
acritical section problem. [8]

b) Whatisadeadlock? What isasafe, unsafe, and deadlock state? Explain
the deadlock detection algorithm for resources with multiple instances
with asuitable diagram. [9]

OR
Q2) @ ExplaintheDining Philosopher problem with the help of pseudo code.[8]

b) What are the four necessary conditionsfor deadlock? How is a deadlock
detected in asystem with resources having singleinstances? Explain with
anexample. [9]

Q3) @ Forthephysical memory of 1MBytes, demonstrate the following memory
requests and release using the buddy system.

Request 120K, Request 155K, Request 42K, Request 240K. Release
120K Release 42K . Request 80K . Release 240K . Release 155K , Release

80K.

Also, draw the tree representation after Request 240K. [9]
b) Why isthecapability to rel ocate processes desirable? Explainin detail with

the help of aneat diagram. [9]

OR
P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)
b)

Consider the page reference string: 1, 2, 3, 4,1, 2,5, 1, 2, 3, 4, 5.

Calculate the number of page faults for the FIFO page replacement
algorithm with 3 frames and with 4 frames. Discuss your observations
from the number of page faultsin both cases. [9]

What arethedistinctionsamong logical, relative and physical addresses?
GiveExample. [9]

With the help of aneat diagram, explain free space management methods

In secondary storage. [9]

Describe different methods of record blocking with the help of a neat

diagram. [9]
OR

A disk drive has 200 tracks, numbered 0-199. Thedriveiscurrently serving
the request at track no 100. The queue of pending requestsin FIFO order
Is27, 129, 110, 186, 147, 41, 10, 64, 120. Starting from the current head
position what is the total distance that disk arm moves to satisfy al the
pending requests for the following disk scheduling algorithms. Assume
that the head ismoving in the decreasing order of track number for SCAN

and C-LOOK. [12]
) FCFS i)  SCAN
i)  C-LOOK Iv) SSTF
Explain in brief, with the help of a diagram different techniques for
performing 1/O. [6]

Explain the imperative statement, declarative statement and assembly

directive of assembly language programming. [6]
Giveacomplete design of an Absolute Loader with asuitable example.[6]
Define Macro. How are Macros different from functions? [9]
OR
What is system software? Explain any 4 system softwarein brief.  [6]
What are assembler directives? Explain with example [6]
Discuss with an example what isforward reference problem. [9]
Q00O
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[6002]-232

S.E. (Artificial Intelligence & Machine Learning)

FUNDAMENTALS OF ARTIFICIAL INTELLIGENCE

AND MACHINE LEARNING
(2019 Pattern) (Semester - 1V) (218553)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)
4)

Q1) g
b)

c)

Q2) g
b)

Q3) a)
b)

Q4) 8
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume Suitable data, if necessary.

Explain Semantic Network Representation with example? State the

drawbacks of Semantic Network Representation. [6]
What isPropositionin Al? Explain typesof Propositionswith example.[6]
State and explain rules of inference. [6]
OR
Explain Frame Representation with its merits and demerits. [6]
Compare Forward Chaining and Backward Chaining. [6]
What isthe relationship between knowledge and intelligence? Explain Al
knowledgecycle. [6]
What is difference between Al and ML? [8]
Explain the Cross-validation with diagram. [9]
OR
Explain qualitative and quantitative data. [8]
Explain data preprocessing with example. [9]

PT.O.



Q5) a)

b)

Q6) a)
b)

Q7) 8

b)

Q8) a

b)

What is Supervised and Unsupervised Learning? Give rea life example

of supervised and unsupervised learning. [6]

What isDimensionality Reduction? Explain Subset Selection in detail [ 6]

Write short note Principal Component Analysis. [6]
OR

Explain different typesof Learning Modelsin Machine Learning. [6]

Explain with example Forward and Backward Sel ection method for Subset
Selection. [6]

Why do we need Dimensionality Reduction?What areits drawbacks? 6]

What isunivariate and multivariate regression? Explain any two measures

of performance evaluation of Regression Model. [7]
Explain One-Vs-One construction method of multiclass classifier with
suitableexample. [6]
Justify thefollowing : [4]

I)  Prediction of the height of a person. Isit aregression task?

i)  Find the gender of a person by analyzing his writing style. Isit a
classification task?

i) Filter out spam emails. Isit aexample of unsupervised learning.
Iv) “ldentifying typeof fruit” Isthisaregression task or classification?

OR

What isregression? Explain SSE, M SE and MAE in context of regression.
[7]

Definefollowing termswith suitable example: [6]

i)  ConfusionMatrix

i) FasePositive Rate

i)  TruePositive Rate

Iv)  Accuracy

v) F1-Score

Explain under fit, over fit and just fit modelsfor Regression. [4]

VVVV
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P1603 [Total No. of Pages: 3
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SE. (Artificial Intelligence& MachinelL ear ning)
DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester-1V) (218554)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the candidates:
1) Answer Q.1lor Q.2,Q.30r Q.4, Q50r Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.

Q1) & ExplainDifferent type of join with suitable example. [6]
b) Consider following Database. [6]
Student(roll _no, name, address)
Subject(sub_code,sub_name)
Marks(roll _no, sub_code, mark)
Writefollowing queriesin SQL.:
1)  Find Average marks of each student along with name of student.
i) Find how many Student have failed in the subject DBMS.
c) Write anote on Embedded and Dynamic SQL. [9]
OR

Q2) @ What isview? How is it created and stored? List two maor problem
with modification of database trough view. [6]

b) Suppose there are two relation r and s such that the foreign key B of r
references the primary key A of s. Describe how the trigger mechanism
can be used to implement the on delete cascade option when atupleis
deleted from s. [6]

c) Explain Set membership and set comparison operator. [5]

PT.O.



Q3) 8

b)

Q4) &)

b)

Q3) 8

b)

Compute closure of the following set F of FD for relational schema.[6]
R=(A,B,C,D,E)

F: (A—>BC, CD—E, B-D, E—A)

List candidate key of R.

Define BCNF. How it differs from 3 NF? Why is it consider a stronger

from 3 NF? [6]
Write a note on Evaluation of expression. [6]
OR
What is query processing? Explain steps involved in processing query
with suitable diagram. [9]
Explain with suitable example Update Anomalies. [6]
What isnormalization? What istheimportancein DBM Sdesign? Explain
INF, 2NF, 3NF with suitable example. [7]
Check whether given scheduled isview serializable [4]
T1 T2 T3
Read(Q)
Write(Q)
Write(Q)
Write(Q)
Explain the concept of transaction. Describe ACID properties for
transaction. [6]

Wheat is recoverable schedule? Why is recoverability of schedule
desirable?Arethere any circumstances under which it could be desirable
to allow nonrecoverabl e schedule? Explain your answer. [7]

OR
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Q6) 8

b)

Q7) 8

b)

Q8) g

b)

Define Seridizability. Givetest for conflict Serializability. Check Whether

following scheduleisconflict serializable. [7]
T1 T2
Read(A)
Write(A)
Read(A)
Write(A)
Read(B)
Write(B)
Read(B)
Write(B)
Explain deferred database modification and immediate database
modification and there difference in the context of recovery. [6]
Explain Timestamp based Concurrency Control [4]
Explain following term related to distributed database system. [6]

1)  Homogeneous and heterogeneous distributed database

i) Datareplication

i) Datafragmentation

Iv) Transparency

Explain Architecture of parallel databases. [6]

Discusst the speedup and scaleup issue in parallelism with suitable
diagram. [6]

OR

Statewhich database architecturesyou will prefer for following application.
Support your answer with brief explanation. [6]

1)  Banking System

i)  Airlinereservation System

Write short note on: [12]
)  Internet Database

i) SQLite Database

i)  Cloud Database
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S.E. (Artificial Intelligenceand M achineL ear ning)
COMPUTER GRAPHICS
(2019 Pattern) (Semester - V) (218555)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answers Q.lor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ UsetheCohen Sutherland LineClippingAlgorithmwiththe help of region
codesto clipalineAB with A(50,30), B(110,70) and PQ with P (30,70),

Q (90,30) to clip aline against a window with lower left-hand corner

(40,40) and Upper right-hand corner (100,80). Show Graphic
Representation of Original and Clipped Line. [9]

b) What is projection? Explain with diagram, oblique - Cavalier, Cabinet,
Orthographic-isometric, diametric, trimetric Parallel projections. [9]

OR

Q2) @ Let ABCD be the rectangle window with A (150,150) B (150,200),
C (200,200) and D (200,150).Use Cohen Hodgeman polygon clipping
algorithm to clip the convex polygon PQR with P (165,240), Q (180,90),
R (100,175) and find the final coordinates of the clipped polygon. [9]

b) Explainthe basic transformation techniquesin 3D Graphics [9]
)  Rotation
i)  Trandation

i)  Reflection about XY Plane

Q3) @ Explainindetail with Diagram [9]
) RGB Color Model
i)  CIE Chromaticity Diagram,
i)  Color Gamut

b) Define Shading. Compare Constant Intensity, Halftoning, Gouraud
Shading and Phong Shading algorithm. [8]

OR

PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) &)

b)

Q7) 8
b)

Q3) &)
b)

What is a segment? Why do we need segments? Explain the complete
process of [9]

)  Segment creation,
i)  Segment Deletionand
i) Segment Renaming.

Explainin detail combined diffuse and specul ar reflectionswith multiple
light sources. [8]

Write short note on Hilbert’s and Koch Curve along its Topological and
Fractal Dimensions. [9]

Write short note on [9]
1)  Design of animation sequence
i)  Frame-by-FrameAnimation techniques

OR

Explainin detail with diagram Bezier curve generation using midpoint
subdivision method. [9]

What isinterpolation? Explain the process of curvesApproximation.

[9]

What isthe different usage of Virtual Reality? Explainin detail. [6]

What isHaptics Rendering Pipeline Modeling in Virtual Redlity. [6]

What iskinematic modeling inaVirtua Reality? [5]
OR

What isgraphicsrendering pipelinein aVirtual Reality system. [6]

Explain gesture interfacesin Virtual Redlity. [6]

Explain 3D position trackers.

[S]
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[6002]-235
S.E. (Robotics and Automation)
STRENGTH OF MATERIALS
(Semester-111) (2019 Pattern) (211082)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Neat diagrams must be drawn wherever necessary

2)  Figuresto theright indicate full marks

3) Useof calculator is allowed

4)  Assume Suitable data if necessary

Q1) @ A timber deam of rectangular section carriesaload of 2 kN at mid-span.
The beam is simply supported over a span of 3.6 m. If the depth of
section isto be twice the breadth, and the bending stressin not to exceed

9 N/mm?, determine the cross-sectiona dimensions. [8]
b) What do you mean by Shear Stressin Beams? [9]
c) What do you mean by Section modulus? State the formula for section
modulus of rectangular and circular section. [4]

OR

Q2) @ A rectangular beam of breadth 100 mm and depth 200 mm is simply
supported over a span of 4 m. The beam is loaded with a uniformly
distributed load of 5 kN/m over the entire span. Find the maximum bending
stresses. [8]

b) An| section beam 350mmx=200mm has aweb thickness of 12.5 mm and
a flange thickness of 25 mm. It carries a shearing force of 200 kN at a
section. Sketch the stress distribution across the section. [9]

Q3) @ Using Mohar'scircle, obtain the maximum shear stressin the body when
It is subjected to direct tensile stress in one plane accompanied by a
simple shear stress. [8]

b) A stee bar 50 mmx50 mm in section and 3 min length is subjected to a
axia pull of 140 KN. Calculatethe strain energy stored inthe bar and also
find extension of the bar. Assume modulus of elasticity as 200 GPa. [9]

P.T.O



Q4) &)

b)

Q5) 8

b)

OR

Theradius of Mohr'scircle of stress of strained element is20 MPaand a
minor tensile stressis 20 M Pa. Determine the major principal stress. [7]

Evaluate the principal stresses and principal planesfor the state of stress

shownin Figure. [10]
A L0 N/mm?
27 N/mm?
32N/mm?
\

) l’
What must bethe length of a5mm diameter aluminium wire so that it can

be twisted through | complete revolution without exceeding a shear of
42N/mm?, Take, G=27 GPa. [8]

A closed cylinder 600mm diameter and 2 mlong has shell thickness of 12
mm. It carriesafluid under pressure at 3 MPa. Calculate thelongitudinal
and hoop stress in the drum wall. Also determine the change in length,
changein diameter and change in volume of the drum. Assume E=2x10°
MPa and Poisson ration of 0.3. [10]

OR
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Q6) @ A cylindrical compressed air drumis2 mindiameter with plates12.5 mm
thick. The efficiencies of the longitudinal and circumferential joints ane
85% and 45% respectively. If the tensile stress in the plating is to be
limited to 100 MN/m?, find the maximum safe air pressure. [10]

b) A cylindrical boiler is 2.5 min diameter and 20 mm in thickness and it
carries steam at apressure of 1.0 N/mm?: Find the stressesin the shell.[ 8]

Q7) @ A beam of length 5 m and of uniform rectangular section is simply
supported at its ends. It carries a uniformly distributed load of 9 KN/m
run over the entire length. Calculate the width and depth of the beam if
permissible bending stressis 7 N/mm? and central deflection is not to
exceed | cm. [9]

b) A cantilever of length 3 mis carrying a point load of 25 KN at the free
end. If moment of inertia= 108 mm*and E = 2.1 x 10° N/mm? find the
slope and deflection at the free end. [9]

OR

Q8) & A cantilever of length 2.5 m carriesa uniformly distributed load of 16.4
KN per meter length. If moment of inertia=7.95 x 10’mm*and E =2x10°
N/mm?, determine the deflection at the free end. [9]

b) A cantilever of length 3 m carries a uniformly distributed load over the
entire length. If the deflection at the free end is 40 mm, find the slope at
the free end. [9]

THINY

[6002]-235 3



Total No. of Questions : 8] SEAT No. :

P1606

[Total No. of Pages : 2
[6002]-236

S.E. (Robotics and Automation Engineering)

INDUSTRIALELECTRONICSAND ELECTRICALTECHNOLOGY

(2019 Pattern) (Semester - I1I) (211501)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4
5)

Q1) a)
b)

Q2) a)

b)

Solve Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data if necessary.

Use of a non-programmable calculator is allowed.

Explain the concept of ADC in A Tmega 328P -based Arduino board.[4]
Explain the concept of Pulse Width Modulation (PWM). [6]

Draw a neat schematic showing the interfacing of temperature sensor LM
35 with AT mega 328P-based Arduino board. The output of LM 35 is
connected to analog pin A4 of the Arduino board. Write the algorithm for
the same. [8]

1)  Whatis the operating temperature range of LM 357
i) How many pins are available for the LM35 sensor?

i) What is the output voltage of LM 35 per degree Celsius
temperature?

OR

Draw the schematic showing the interfacing of an AT mega-based Arduino
board to a DC motor with L293D. [4]

Draw a neat diagram showing the interfacing of the strain gauge with an
ATmega 328P-based Arduino board. Given that the output voltage from
the strain gauge after signal conditioning is connected to analog pin A0 of
the Arduino board. Write algorithmic steps to display strain on the serial
monitor. [6]

Draw and explain the interfacing of the Accelerometer with Arduino
ATmega 328P. Write its algorithm. [8]

PTO.



Q3) a)

b)

04) a)

b)

05) a)
b)

Q6) a)

b)

Q7) a)
b)

08) a)
b)

Write any four industrial applications of the DC series and DC shunt

motor. [4]
State and explain the working principle of the DC generator along with a
diagram. [6]

Draw the schematic of the three-point starter used for the DC shunt motor.
Indicate the following components of the three-point starter and write
their functions during operation. [7]
1)  Novoltcoil:

i)  Overload release.

OR
What is the back emf in the DC motor? Write the emf equation of the DC
generator. [4]
Draw and explain the Speed-armature current characteristics and
torque-armature current characteristics of the DC shunt motor. [6]
Derive the expression for the torque of the DC machine. [7]
Write any four industrial applications of the induction motor. [4]
Explain constructional details of three-phase IM with its appropriate
diagram. [6]
Derive the expression for the torque developed in a three-phase induction
motor under running conditions. [8]

OR
Distinguish between squirrel cage and slip ring induction motors. Write
any four valid points. [4]

The useful torque of the three-phase, 50 Hz, an 8-pole induction motor is
190 NM. The frequency of the rotor is 1.5 Hz. Calculate the rotor copper

loss if the mechanical losses are 700 watts. [6]
Explain the operation of star-delta ‘starter used for three phase induction
motor with the help of a neat schematic diagram. [8]
Differentiate AC and DC motors. Write any four valid points. [4]
Describe the constructional details and operation of the capacitor start
capacitor run induction motor with the help of diagrams. [6]
Describe the construction and working of the Universal motor with the
help of suitable diagrams and state its two applications. [7]
OR
What is a linear induction motor? Draw its diagram. [4]
Explain the construction and working of the shaded pole induction motor
with the help of a suitable diagram. [6]

Describe the construction and working of Brushless DC (BLDC) motor
with the help of a suitable diagram and state any two applications of it.[7]

x ¥
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[6002]-237

S.E. (Roboticsand Automation)
MANUFACTURING TECHNOLOGY
(2019 Pattern) (Semester-111) (211502)

Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) SolveQ.lor Q.2,Q3o0r Q4,Q50r Q6 Q.70r Q.8
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.
5) Use of logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Q1) @ Explainwith neat sketch tube drawing process. [9]
b) Explainextrusion operation with its schematic diagram. [8]

OR
Q2) @ Explainany four extrusion process variables with sketch. [9]

b) Discussforcesrequired in drawing, multiple drawing and strip drawing.

[8]

Q3)a Explain the different types of welding electrodes used in arc welding
process? [9]

b) Describetheflux materialsusedin TIG welding? [8]
OR

Q4) @ Explaintheapplication of Alternating current (AC), Direct Current Straight
Polarity (DCSP) and Direct Current Reverse Polarity (DCRP) in Shielded
Metal Arc Welding (SMAW) process. [9]

b) How theheat balanceisachieved in spot welding, explain the spot welding
process? [8]

PT.O.



Q3) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) g
b)

Explain with neat diagram construction and working of Abrasive Jet

Machining (AJM) process. [9]

Draw schematic diagram of Water Jet Machining (WJM). Explain its

construction and working. [9]
OR

Explain briefly EDM process characteristics. [9]

Explain the construction and working principle of PlasmaArc Machining
(PAM) with neat sketch. [9]

How to perform loading and unloading of partsin machining operations

using robots. [9]
Elaborate on repetitive work cycle operations. [9]
OR
Explain spray painting robots and its advantages. [9]
Explain forging robots and press working robot [9]
0’0 0’0 0’0
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[6002]-238
SE. (Robotics & Automation Engineering)

MATERIALS SCIENCE AND ENGINEERING METALLURGY

(2019 Pattern) (Semester - 111) (211503)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

01) a)
b)

02) a)

b)

03) a)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Assume Suitable data if necessary.

Figures to the right indicate full marks.

Draw neat figures whenever necessary.

Use of scientific calculators is allowed.

Use of cell phone is prohibited in the examination hall.

What is powder Metallurgy? Give its application? [8]
Explain Term : [8]
1)  Electrical Contact Materials

11) Cemented carbide tipped tools.

OR
Why it is necessary to control atmosphere during sintering? And
also write down advantages of powder metallurgy. [8]
Write note on : [8]

1)  Diamond impregnated Cuffing Tools

i1) Self-lubricating bearings.

Define following. [10]
1)  Ferrite i1)  Austenite

111) Pearlite 1v) Cementite

v) Bainite

PT.O.



b)

04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)
b)

What are stainless steel? Give typical composition and two uses of

various types of stainless steel. [8]
OR

What is steel? What do you understand by eutectoid, hypereutectoid

and hypoeutectoid steel? [10]

Classify C.1.? And give its application. [8]

What is retained austenite? Why it is not desirable? [10]

Explain terms : [8]

1)  Quenching

11) Annealing

OR
Explain the method of plotting TTT diagram and what information is
obtained from this diagram? [9]
Write note on : [9]

1)  Flame Hardening
i1)  Nitriding

1i1) Carbonitriding

What is equivalent zinc of a brass? Explain its significance and
usefulness. [9]

Write note on : [9]
1)  Composite materials.
i1) Nano-materials.
1i1) Sports materials.
OR
Write Note on Copper and its Alloy. [9]

Give composition and properties of any three bearing materials. [9]

PP P
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[6002]-239
S.E. (Robotics and Automation)
INDUSTRIAL ENGINEERING AND MANAGEMENT
(2019 Pattern) (Semester - 1V) (211508)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) a Describethe entrepreneur’srole and task. [8]
b) Describe factorsimpacting on entrepreneurship. [9]

OR
Q2) a Describethe characteristicsof an entrepreneurship. [9]
b) Following dataisavailablefor ABC company: [12]

Variable cost per unit = Rs.15
Selling Price per unit = Rs. 25
Total units sold = 75,000
Fixed cost = Rs.15,000
Cdculate:

) PVrato

i)  BEPinunits

i) BEPinsaes

Iv) Tota Profit

v) Marginof Safety

PT.O.



Q3)

Q4)

Q5)

Q6)

Q7)

Q8)

b)

b)

b)

b)

b)

b)

Define Industrial Engineering. What are the functions carried out by an
Industrial Engineer? Describe any four tools and techniques of Industrial
Engineering. [9]

Describe Taylor Piece Wage System and Merrick Piece Wage System
with suitable illustration. State the advantages and limitations of these

systems. [8]
OR

Define Basic work content. Describe the factors which affects the basic

work content (i.e. excess work content). [10]

Defineand explain with suitableillustrationi) Total productivity ii) Labor
productivity and iii) Material productivity. What are the benefits of

increased productivity? [7]
Describe principles of motion economy related to [10]
)  Work place

i)  Design of equipment and tools

Describe SIMO chart with suitableillustration and appropriate symbols.[ 8]

OR
Describe Micro motion study. Describe various therbligs used in Micro
motion study. [9]
Describe Man - Machine chart with appropriate symbols. [9]

Describe the process to carry out work sampling study. State how the

standard timeis calculated using work sampling study. [10]
Describe MOST with suitableillustration. [8]
OR
Describe various types of allowances used in time studly. [9]
Describe PMTSwith suitableillustration. [9]
* K *
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[6002]-240
SE. (Robotics & Automation Engineering)
CONTROL SYSTEM ENGINEERING
(2019 Pattern) (Semester - 1V) (211509)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory i.e. Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 0or Q. 6.
and Q.7 or Q.8.

2) Assume suitable data, if necessary.
3) Use of electronic pocket calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.

Q1) a) A feedback control system with loop gain
GH(S)= K (S+2)/ S (S+1) (S"2+2S+5)

Determine value of K for critical stability of the system, also write the

system is stable or unstable. [8]
b) Explain Routh’s stability criteria, state advantages and Necessity of
Routh’s criteria. [9]

OR

02) a) IfG=K/S (S+6) (S+8) and H(S)= S+2. Comment on stability.[8]
b) Whatis stability? Explain stable, unstable, marginally and conditionally

stable system with locations of roots in s plane. [9]
03) a) Sketch root locus for G H(S) = K(S+4) (S+5)/ (S+3) (S+1). [8]
b) What is frequency domain analysis ? Explian any one stability criteria
used in frequency domain to check the stability of system. [9]

OR
04) a) State Nyquist theorem and explain Nyquist stability criteria. [8]
b) Define polar plot and draw the polar plot for G(S) = S. 9]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain digital control system in detail. Enlist its advantages and

Applications. [9]

Explain the architecture of PLC with neat diagram. [9]
OR

Explain any four selection parameters of PLC also enlist functions of

PLC. [9]

What is sampling? Explain the process of sampling with waveform.[9]

Why compensation is needed? Explain series compensator with

diagram. [9]
Explain the feedback compensator with example. [9]
OR
Explain phase lead design steps using bode diagram with effects,
advantages disadvantages of phase lead compensation. [9]
What is phase lag compensation? Enlist effects, advantages,
disadvantages of phase lag compensation. [9]
corércor
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[6002]-241
SE. (Robotics & Automation Engineering)
DESIGN OF MACHINE ELEMENTS
(2019 Pattern) (Semester - 1V) (211510)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Use of scientific calculator is allowed.

3) Figures to the right indicate full marks.

Q1) a) Discuss the different types of threads used in power screw. [6]

b) Define lead angle, major diameter, lead, and pitch interms of power
screw. [4]

c) The cutter of a broaching machine is pulled by square threaded screw
of 55 mm external diameter and 10 mm pitch. The operating nut takes
the axial load of 400 N on a flat surface of 60 mm and 90 mm internal
and external diameters respectively. If the coefficient of friction is 0.15
for all contact surfaces on the nut, determine the power required to
rotate the operating nut when the cutting speed is 6 m/min. Also find
the efficiency of the screw. [8]

OR

02) a) A vertical two start square threaded screw of a 100 mm mean
diameter and 20 mm pitch supports a vertical load of 18 kIN. The
axial thrust on the screw is taken by a collar bearing of 250 mm
outside diameter and 100 mm inside diameter. Find the force
required at the end of a lever which is 400 mm long in order to lift
and lower the load. The coefficient of friction for the vertical screw
and nut is 0.15 and that for collar bearing is 0.20. [8]

b) Define core diameter, minor diameter, left hand screw, and Multiple
thread screw in terms of power screw. (4]

c¢) What is meant by power screw? Give its advantages, disadvantages
and applications. [6]

PT.O.



03) a)
b)

04) a)
b)

05) a)

b)

Q6) a)

b)

What is meant by springs? Explain different types of springs. [6]

A compression coil spring made of an alloy steel is having the following
specifications :

Mean diameter of coil = 50mm; Wire diameter = Smm; Number of
active coils = 20. If this spring is subjected to an axial load of 500N;
calculate the maximum shear stress (neglect the curvature effect) to
which the spring material is subjected. [4]

¢) A helical spring is made from a wire of 6 mm diameter and has
outside diameter of 75 mm. If the permissible shear stress is 350 MPa
and modulus of rigidity 84 kN/mm?, find the axial load which the

spring can carry and the deflection per active turn. [8]
OR
Explain the Surge in Springs. [6]

Give any 2 applications of springs and any 2 material required for
manufacturing of springs. [4]

Design a spring for a balance to measure 0 to 1000 N over a scale of
length 80 mm. The spring is to be enclosed in a casing of 25 mm
diameter. The approximate number of turns is 30. The modulus of
rigidity is 85 kN/mm?. Also calculate the maximum shear stress induced.

[8]

What is spur gear? Enlist any 2 applications of spur gear and Give its
detail classification. [9]

A bronze spur pinion rotating at 600 r.p.m. drives a cast iron spur gear
at a transmission ratio of 4:1. The allowable static stresses for the bronze
pinion and cast iron gear are 84 MPa and 105 MPa respectively. The
pinion has 16 standard 20° full depth involute teeth of module 8 mm.
The face width of both the gears 1s 90 mm. Find the power that can be

transmitted from the standpoint of strength. [8]
OR

Define the terms in respective of spur gears: Module, Addendum, Pitch

circle diameter, and Backlash (4]

Discuss the Causes of Gear Tooth Failure. [5]
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Q7) a)

b)

08) a)

b)

The following particulars of a single reduction spur gear are given :

Gear ratio = 10:1; Distance between centres = 660 mm approximately;
Pinion transmits 500 kW at 1800 r.p.m.: Involute teeth of standard
proportions (addendum = m) with pressure angle of 22.5°; Permissible
normal pressure between teeth = 175 N per mm of width, Find: [8]

1)  The nearest standard module if no interference is to occur;
11) The number of teeth on each wheel;
ii1)) The necessary width of the pinion; and

1v) The load on the bearings of the wheels due to power transmitted.

What are rolling contact bearings? Discuss their advantages over sliding
contact bearings. [4]

Write short note on classifications and different types of antifriction
bearings. [5]

A shaft rotating at constant speed is subjected to variable load. The
bearings supporting the shaft are subjected to stationary equivalent
radial load of 3 kN for 10 percent of time, 2 kN for 20 percent of time,
1 kN for 30 percent of time and no load for remaining time of cycle. If
the total life expected for the bearing is 20 x 10° revolutions at 95
percent reliability, calculate dynamic load rating of the ball bearing.[8]

OR
Where are the angular contact and self-aligning ball bearings used?
Draw neat sketches of these bearings. [7]

How do you express the life of a bearing? What is an average or median
life? [6]

Explain how the following factors influence the life of a bearing: [4]
1) Load

i1) Speed

1i1) Temperature

iv) Reliability
Clolo
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S.E. (Robotics& Automation)
Metrology and Quality Assurance
(2019 Pattern) (Semester-1V) (211511)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necesary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.
5) Useof Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Q1) @ Withneat sketch explaintheworking principleof tool maker’smicroscope.
[8]

b) Explain effective diameter measurement by three wire method. [9]

OR
Q2) @ Explainscrew thread terminology. [8]
b) Explainthe use of profile projector with neat sketch. [9]
Q3)a) Explain X -Chart & R-Chat. [8]
b) Contrast between Acceptance Sampling Vs 100% I nspection. [9]

OR
Q4) @ Explain Operating Characteristic Curve (OC Curve). [8]

b) Following table givesthe number of defectsin acasting used for making
crank case of diesel engine, construct c-chart and comment onit. [9]

Casting No. 1123|456 78] 9]10

No. of defects(c) |15 | 11| 25|10 |12 |20 | 15|10 | 17 | 13

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g
b)

Explain Juran’s Trilogy with neat sketch.

Write ashort note on:

1)  Quality Circle
i) SixSigma
i) TPM

OR
Explainin detaill TQM and itsimportance.

Explainfollowing QCtools.

) Pareto Chart
i)  Control Chart
i) Stratification

Explain the benefit if environment management system.
Explain SO 9000 and its importance.
OR

Explain the concept of Quality Management System (QMYS).

Explain the concept of 1SO 14000.
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S.E. (Roboticsand Automation)
COMPUTER GRAPHICSFOR ROBOTICS
(2019 Pattern) (Semester - 1V) (211512)

Time: 2% Hours] [Max. Marks: 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto theright side indicate full marks.

3) Useof calculator is allowed.

4) Assume suitable data if necessary.

Q1) a) Use cubic spline interpolation to obtain y at X =5 for the following data:
[12]

X 3 4.5 7 9
Y 2.5 1 2.5 0.5

b) With suitable examples, explain the application of inverse distance

weighting method for 3D surface generation. [9]
OR
Q2) a) A point (0,1,1) is rotated by 90° using a quaternion coincident with y
axis. Determine the transformed position of the point. [12]
b) Explain 2D interpolation methods. [9]

Q3) a) Obtain X,y and z co - ordinate of a point on the Bazier surface patch at
u=0.5 and v = 0.5 using following control points: [9]

(0,0,0) (1,1,0) (2,0,0)
(0,1,1,) (1,2,1) (2,1,1)
(0,0,2) (1,1,2) (2,0,2)
b) Explain the applications of Bezier curves in robot path planning. [8]

OR
PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

What are B - spline curves? How the geometric continuity is determined
for B - spline curves? [7]

Find the midpoint (i.e. point at parameter t = 0.5) of a Hermite cubic

spline with two end points as (1,1) and (6,5) and corresponding tangent
vectors as (0,4) and (4,0). [10]

Determine the angle between a linea=1i+ | and a plane X+y+z—1=0.

[10]

Given y=2x+1, what is the Hessian normal form? [8]
OR

Obtain a point (P) in a plane parallel to XZ plane and containing point

(1,1,1). Assume the values of arbitrary scalers for two vectors as 2 and 1

respectively. [12]

Write note on: Intersection of a circle with a straight line. [6]

What do you mean by an outer product? What are the properties of

outer product? [9]

Show that the multiplication of basis blades € , and e, is —€ ,, [9]
OR

Write short note on: Rotation and reflection. [9]

Explain the applications of applied geometric algebra for modelling of
robotics physics. [9]

¥ %k %k
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I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) &

b)

Q3) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Use of electronic pocket calculator, steam table is allowed.
Assume suitable data, if necessary.

Explain the concept of Available and Unavailable energy. When doesthe
system become dead? [8]

1 Kgof air at apressure of 8 bar and atemperature of 100° C undergoes
areversible Polytropic process following the law pv*? = constant. If the
final pressure is 1.8 bar determine the increase in entropy, work done
and heat transfer of the system? [9]

OR

State Boyle's law and Charle’s law and derive an equation of the state
for a perfect gas? [8]

A system at 500 K receives 7200 KJmin from a source at 1000 K. The
temperature of atmosphere is 300 K. Assuming that the temperature of
system and source remain constant during heat transfer, Determine: [9]

i)  The entropy produced during heat transfer.
i) Thedecreasein available energy after heat transfer.

Explain the constructional details & working of Separating & Throttling
calorimeter? [10]

Explainthefollowing terms: (i) Saturated steam,(ii) Dry saturated steam,
(iii) Wet steam, (iv) superheated steam, (v) Drynessfraction of steam,(vi)
Specific volume of steam, and (vii) Saturated water. [8]

OR

PT.O.



Q4) @ A Rankine cycle operates between pressure of 80 bar and 0.1 bar. The
maximum cycletemperatureis600°C. If the steam turbine and condensate
pump efficiencies are 0.9 and 0.8 respectively. Calculate specific work
and thermal efficiency? [12]

P | T°C |SpecificVolume |Specific EnthapyKJKg|Specific Entropy KIJKg

bar mé/kg K

vV, \2 h, h, h | S Sy S,
0.1 | 45.84| 0.0010103 | 14.68 |191.9 | 2392.3| 2584.2 0.6488 | 7.5006(8.1494
80 | 295.1] 0.001385|0.0235| 1317 | 1440.5| 2757.5 3.2073 | 2.53515.7424

AL 80 bar, 600°C:V_ = 0.486 mkg; h, = 3642 KJKg;S,, =7.0206 KIKg K.

b)

Q3) 8

b)

Q6) &)

b)

Find the external work done during evaporation, internal latent enthal py
and internal energy per kg of steam at a pressure of 15 bar (1,500 kPa)
when the steamis [6]

)  0.9dry,and
ii) dry saturated

Describewith the help of neat sketch (any one) thefollowing cal orimeters
used for the determination of heating values [11]

i)  Bomb Calorimeter
i) Junker gascalorimeter

What do you mean by Stochiometric Air Fuel ratio (A/F ratio) and explain
the advantages/disadvantages of excessair supplied for the combustion?

[6]
OR

What are the advantages of using Liquid fuels over Soild fuels? List out
minimum six advantageswith justification? [6]

Percentage volumetric analysis of a sample of flue gases of a coal fired
boiler gave CO, = 10.4%,CO = 0.2%0, = 7.8%,and N, = 81.6% (by
difference). Gravimetric Percentage analysis of coal was
C = 78%,H, =6%, O, = 3% and incombustible = 13%. Estimate: [11]
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1)  Weight of dry flue gases per Kg of fuel
i)  Weight of excessair per Kg of fuel.

Q7) @ What isthe function of Boiler Mountings? Explain with neat sketches
any three of the mountings? [8]

b) A steam generator evaporates 18000 Kg/hr of steam at 12.5 bar and a
quality of 0.97 from feed water at 105°C, when coal isfired at the rate of
2040 Kg/hr. If the HCV of thecoa is27400 KJKg, Determine: [10]

1)  Theheat rate of boiler in KJHr;
i)  TheEquivalent Evaporation;
i)  Thethermal effciency of the Boiler.

OR
Q8) @ What do you mean by Boiler Draught and how are they classified.
Enumerate the advantages of Mechanical Draught? [6]

b) A steam generator delivers steam at 100 bar,500°C (Enthalpy,
h=3373.7KJKg). Thefeed water inlet temperatureis 160°C (h=677 KJ/

Kg). The enthalpies of saturated liquid and saturated vapour at 100 bar
are1407.65 KJKgand 2724.7 KJK g respectively. The steam generation
rateis 100000 K g/hr and the steam generator efficiency is88%. Estimate:

[12]

)  The fuel burning rate in Kg/hr, if the calorific value of fuel is 21
MJIKg;

ii)  Thepercentage of total heat absorbed in the economizer, evaporator
and superheater.

Assume that only latent heat is absorbed in the Evaporator (Boiler
drum) and neglect any pressure drop.
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I nstructions to the candidates:

1) Attempt Question 1or 2,3 0r 4,50r 6, 7 or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Derive the emf equation of a DC machine and hence write the voltage
equation of a DC shunt motor. [6]

b) A 200 V, 4 pole lap wound DC shunt motor has 800 conductors on
its armature. The resistance of armature winding is 0.5 Q and that of
shunt field winding is 200 €. The motor takes current of 21 A and
flux per pole is 30 mWb. Find the speed and gross torque developed
In motor. [6]

c¢) What is braking in a motor? Explain regenerative braking of DC shunt
motor with the help of neat diagrams. [6]

OR

Q2) a) Mention the factors on which speed of a DC motor depends. Explain
any one method of speed control of DC shunt motor. [6]

b) A 250 V DC shunt motor runs at 1000 rpm at no load and takes 8 A.
The armature and shunt field resistances are 0.2 Ohm and 250 Ohm
respectively. Calculate the speed of motor while taking 50 A current
from supply under certain load. Assume the flux and brush contact
drops to be constant. [6]

c) Draw and explain the characteristics of a DC shunt motor. [6]

PT.O.



03) a)

b)

04) a)
b)

05) a)

b)

06) a)

b)
c)

Derive the expression for torque developed in a three phase induction
motor under running conditions. Hence state the equation for maximum
torque developed. [6]

The power input to a 500V, 50Hz, 6-pole, 3-phase induction motor
running at 975 rpm is 40 kW. The stator losses are 1kW and the
friction windage losses are 2 kW. Calculate : [6]

1)  Rotor copper loss
i1)  Shaft output
ii1) Efficiency of motor

Draw the torque-slip characteristic curve for a slip ring induction motor.
Hence show the effect of increase in rotor resistance value on this curve.

[S]
OR
Distinguish between squirrel cage and slip ring induction motors. [6]

A 3300V, 10 pole, 50 Hz three phase star connected slip ring induction
motor has rotor resistance per phase as 0.015 Q and rotor reactance per
phase at standstill as 0.25 Q. If the motor runs at 2.5 % slip on full
load, find : [6]

1)  speed of the motor
1) speed at which the torque will be maximum
1i1) ratio of maximum torque to full load torque.

Explain V/f control method for controlling speed of three phase
induction motor. [S]

Define Electric Vehicle (EV). Draw the block diagram of EV structure

and explain the function of components in it. [6]

Differentiate between Hybrid EV and Plug-in EV. [6]

Elaborate the impact of usage of EV on power grid. [6]
OR

State and explain the components and subsystems of Hybrid Electric

Vehicle (HEV). [6]

Explain the configuration of a Series-Parallel Hybrid EV. [6]

Draw and explain Vehicle to Grid (V2G) technology with the help of
suitable block diagram. [6]
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Q7) a)

b)

08) a)

b)

Write voltage, specific energy, C-rate, cycle life, thermal runaway and

applications of NMC battery. [6]
Draw the block diagram of Battery Management System (BMS) and
explain the working of it. [6]
What is a supercapacitor? How can it be useful in the making of Electric
Vehicles? [S]
OR
Explain the operation of a three phase induction motor drive for an
EV with the help of a block diagram. [6]
State merits and demerits of LMO Battery. [6]
Explain the working of hydrogen fuel cell. [S]
a00
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I nstructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figures to the right side indicate full marks.

3) Useof an electronic calculator is allowed.

4) Assume Suitable data if necessary.

Q1) a) Draw P - 6 diagram and explain the different stages of combustion in

SI engine. [8]
b) List down the various sensors used in the Electronic Fuel Injection
system. Draw and explain D-MPFI system. [9]

OR
02) a) What is knocking in CI Engine? Differentiate knock in SI and CI
engines. [8]

b) Whatisignition delay in CI engines? Explain any three factors affecting
the ignition delay. [9]

03) a) What are the different methods used to measure friction power? Explain
anyone method with a neat sketch. [9]

b) In a test of four cylinder, four stroke Petrol engine 75 mm bore and
100 mm stroke, the following results were obtained at full throttle at a
particular constant speed and with a fixed setting of fuel supply
6.0 kg/hr. [9]

BP with all cylinders = 15.24 kW

BP with cylinder no. 1 cut out = 11. kW
BP with cylinder no. 2 cut out = 11.03 kW
BP with cylinder no. 3 cut out = 10.88 kW
BP with cylinder no. 4 cut out = 10.66 kW
Calorific value of the fuel = 43600 klJ/kg
Clearance volume = 0.0001 m’.

PT.O.



Calculate :
1)  Mechanical efficiency

1) Indicated thermal efficiency
i1) Air standard efficiency
OR
Q4) a) Define the following terms with their formula (any four) : [9]
1)  Indicated power
i1)  Friction power
ii1) Mean effective pressure
1v) Volumetric efficiency
v) Brake specific fuel consumption
vi) Brake thermal efficiency

b) During the trial of a single cylinder, four stroke oil engine, the following
results were obtained : 9]

Cylinder diameter = 20 cm,

Stroke = 40 cm,

Mean effective pressure = 6 bar,

Torque = 407 Nm,

Speed = 250 rpm,

Fuel consumption = 4 kg/hr,

C.V. of fuel = 43 MJ/kg,

Cooling water flow rate = 4.5 kg/min,

Air used per kg of fuel = 30 kg of air/kg of fuel,
Rise in cooling water temperature = 45 °C,
Temperature of exhaust gases = 420 °C,

Room temperature = 20 °C,

Mean specific heat of exhaust gas = 1 kJ/kg-K,
Specific heat of water = 4.18 kJ/kg-K.
Calculate :

1)  Indicated power

i1)) Brake power

111) Also, thaw a heat balance sheet for the test.
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05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Explain with neat sketch pump assisted thermo-syphon water-cooling
systems. Differentiate between air-cooling and water-cooling system.

[8]
Draw neat sketch wet sump lubrication system. Differentiate between
wet sump and dry sump lubrication system. [9]

OR

Explain magneto ignition system and state its advantages and
disadvantages. [8]
What is supercharging? Differentiate between supercharging and
turbocharging. [9]
Write a short note on capacity control of compressors. [9]

A single acting reciprocating air compressor has cylinder diameter and
stroke of 200 mm and 300 mm respectively. The compressor sucks air
at 1 bar and 27 °C and delivers at 8 bar while running at 100 rpm.
Find : [9]

1)  Indicated power of the compressor

i1) Mass of air delivered by the compressor per minute and

ii1) Temperature of the delivered by the compressor.

The compression follows the law PV!* = C. Take R = 287 J/kg K.
OR

What is multi-stage compression? Justify it save power required for
compression as compared to single stage compression. [9]

A two-stage reciprocating air compressor takes in air at 1 bar and 27 °C.
Air is delivered at 10 bar. The intermediate pressure is ideal, and
intercooling is perfect. The law of compression is: PV!3* = C. The rate
of discharge is 0.1 kg/s, R = 0.287 kJ/kgK and Cp = 1 kJ/kgK.
Calculate : [9]

1)  Power required to drive the compressor
11) Power required to compress the air in single compression

ii1) Isothermal efficiency for multistage

F6d836
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I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) Define path line, streak line and stream tube and give examples of

each. [4]
b) Derive general equation for continuity for a 3D flow in Cartesian
coordinates for a steady incompressible flow. [6]

c) Find acceleration and vorticity components at a point (1, 1, 1) for
following flow field. Find Velocity potential. [7]

2
z +2X2-9y’z

u=2x>+ 3y, v=2xy+ 3y + 3zy W=

OR
02) a) Differentiate between Convective and local Accelerations. [4]
b) Discuss various types of flow with suitable example and mathematical
expression. (4]
c) The velocity component of 2D flow field are as follows. [7]
3 3

u:y?+2x—2x2y V=Xy’ —2y——

3
1)  Whether flow is possible

i1)  Obtain expression for stream function

ii1)) Obtain an expression for potential function

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

Show that for a steady laminar flow through a circular pipe mean
velocity of flow occurs at radial distance of 0.707 R from center of
pipe where R is radius of pipe. [4]

Derive Bernoulli’s equation from Euler’s equation along a stream line.

[6]

A lubricating oil of viscosity of 10 poise and specific gravity 0.8 is
pumped through a 50 mm diameter pipe. If the pressure drop per
meter length of pipe is 20 kN/m?, determine : [8]

1)  Discharge of oil in liter /sec
i1)  Shear stress of pipe wall
ii1)) Total friction drag

Power required per 50m, length of pipe to maintain flow.

OR
Derive an expression of velocity and shear stress distribution for laminar
flow through pipe. [6]
With neat sketch explain the HGL and TEL. (4]

Differentiate between venturimeter and Orificemeter.

Determine the flow rate of oil with specific gravity 0.7 flows through
pipe of diameter 400 mm inclined at 30° with horizontal connected
with mercury differetial manometer,Venturi meter of throat 200 mm
gives deflection of 500 mm. Take throat to mouth distance of 600 mm
and flow meter coefficient as 0.98. [8]

What is drag and Lift? Explain different types of drag on an immersed
body. [4]

What is boundary layer? Explain with neat sketch the development of
boundary layer over smooth flat plate. [6]

A pipeline of length 2km is used for power transmission. If 110.3625
kW power is to be transmitted through the pipe in which water having
a pressure of 490.5 N/cm? at inlet is flowing. Find the diameter of the
pipe and efficiency of transmission if the pressure drop over the length
of pipe is 98.1 N/cm?. Take f= 0.0065. [8]
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Q6) a)

b)

Q7) a)
b)

08) a)
b)

OR

Explain with neat sketches, hydrodynamically smooth and rough
boundaries. [4]

Explain the concept of equivalent pipe and derive Dupit’s equation.[6]

Derive an expression for displacement, momentum and energy
thicknesses. [8]

Explain Reynolds Number with example. [4]

In a geometrically similar model of weir the discharge is 0.15 m?/s. If
the scale of the model is 1/50, find the discharge of the prototype. [4]

Frictional torque T of a propeller in a turbulent flow depends on density
of liquid p, viscosity of liquid u, speed N rpm, diameter of propeller

shaft D. Using Buckingham’s pi theorem show that : [9]
2
T pN°D* {&}
Y7,
OR
Explain the Weber’s model law. (4]

Find the scale ratio of a model, by using the following data:
For model, velocity of water through the circular pipe is 1 m/s.

For prototype, velocity of oil 0.14 m/s through pipe of diameter 5S0mm.
Assume V = 0.01 cm? sec, v,, = 0.007 cm*sec. For Dynamic
similarity also find the diameter of pipe for model. [4]

Using Buckingham’s pi theorem show that the discharge Q consumed
by oil ring is given by:

e D5 N . —— 4
Q (pNDZ pD’N*’ pDN?

Where, D = diameter of the ring, N = rotational speed of the shaft,
p = density, p = viscosity, o = surface tension, y = specific weight
of the oil. [9]

PP P
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I nstructions to the candidates:

1) Answer Q.1orQ.2,Q.30rQ.4,Q.50rQ.6,Q.70rQ.8.

2) Neat diagrams must be drawn wherever necessary.

3) Use of logarithmic tables, slide rule, and electronic pocket calculator is
allowed.

4)  Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

Q1) a) Derive Darcy-Weisbach formula for calculating loss of head due to

friction in pipe. [8]
b) Explain Pipes in series, Pipes in parallel and concept of Equivalent
Pipe with fig and formula. [8]

OR

02) a) A 0.2 m diameter pipe carries liquid in laminar regime. A pitot tube
placed in the flow at a radial distance of 20 mm from the axis of the
pipe indicates velocity of 0.5m/s. Calculate : (1) The maximum velocity
(i1) The mean velocity, and (ii1) The discharge in the pipe. [8]

b) Torque T of a propeller depends on density of liquid p, viscosity of
liquid p, speed N rpm, linear velocity V, diameter of propeller shaft D.

Using Buckingham’s It Theorem. Show that : [8]
2
T= pNzDSQS[E, pD ]
Voopu

03) a) A jet of water of diameter 40 mm moving with a velocity of 30 m/s
strikes normally to a flat plate moving at 10m/s Determine (1) the force
exerted by the jet on the pate, (i1) power of the jet, (iii) efficiency of the
jet and (iv) max efficiency. [10]

PT.O.



b)

04) a)

b)

05) a)

b)

06) a)

b)

Prove that the condition for maximum efficiency (V = 2u) for a jet of
water strikes at centre of series of curved vane also finds an expression
for maximum efficiency. [8]

OR

Double Jet Pelton Wheel has a specific speed of 14 and is required to
deliver 1000 kW. The turbine is supplied through pipeline from a
reservoir whose level is 400 m above the nozzles. Allowing 5% for
frictional loss in the pipe, Calculate : 1) Speed in RPM ii) Diameter of
jets. ii1) Mean Diameter of Bucket circle. (iv) Number of buckets Take
Cv =0.98, speed ratio = 0.46 and overall efficiency = 85%, the specific
speed is based on power output per jet. [10]

Define Gross Head, Net Head, Jet Ratio, Run Away Speed, Volumetric
efficiency, Hydraulic Efficiency, Mechanical Efficiency and Overall
Efficiency related to Pelton wheel. [8]

A Kaplan turbine operates at a discharge of 77 m?/s. The runner diameter
and hub diameter are 4.2 m and 1.5 m respectively. Taking the speed
ratio of 2.1. Determine 1) The net head, 11) The power developed and
111) The specific speed.

Assume the mechanical and hydraulic efficiency of 88% and 92%

respectively and no whirl at outlet. [10]

Define Draft tube. What is its type? Write its function and find out

expression for pressure head at inlet of draft tube with fig. [8]
OR

Design a Francis turbine runner with the following data.

Net Head = 68 m; Speed = 7S0RPM Power output = 330 kW; Hydraulic
efficiency = 94 %; Overall Efficiency = 85%; Flow ratio = 0.15: Ratio
of breadth to diameter = 0.1; Inner diameter of the runner is half of
outer diameter of the runner. 6% of circumferential area of the runner
is occupied by the thickness of the vanes. Assume velocity of flow
remains constant and flow is radial at exit. [8]

Explain the working principle of turbine which is suitable for low
head. [6]

Explain the following for hydraulic turbine. [4]
1)  Hydraulic Efficiency

i1) Mechanical Efficiency
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Q7) a)

b)

08) a)

b)

Derive the expression for rise in pressure in the impeller of a centrifugal
pump. [6]

Find the rise in pressure in the impeller of a centrifugal pump through
which water is flowing at the rate 15 litre/s. The internal and external
diameters of the impeller are 20 cm and 40 cm respectively. Widths of
impeller at inlet and outlet are 1.6 cm and 0.8 cm .The pump is running
at 1200 r.p.m. The water enters the impeller radially at inlet and impeller
vane angle at outlet is 30°. Neglect losses through the impeller.  [7]

What is Priming? Explain methods of priming in pump. [S]
OR

Derive the expression for minimum starting speed of a centrifugal
pump. [7]

The diameter of an impeller of a centrifugal pump at inlet and outlet
are 300 mm and 600 mm respectively. The velocity of flow at outlet is
2.5 m/s and vanes are set back at an angle of 45° at outlet. Determine

the minimum starting speed of the pump if the manometric efficiency
is 75%. [6]

Explain cavitation and NPSH in pump. [S]

000
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I nstructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto the right indicate full marks.

3) Assume Suitable data if necessary and mention it clearly.

4)  All questionsare compulsoryi.e. Solve Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7
or Q.8.

Q1) a) Give any two examples of homogeneous, heterogeneous and

autogeneous welding processes. [S]

b) Demonstrate the principle of Spot Welding process in brief. How ‘Heat
Balance’ to be obtained in resistance welding? Explain. [6]

c) Explain MIG welding processes with a neat sketch. [6]

OR

Q2) a) [Illustrate with neat sketches common types of welded joints along-
with their symbols. [5]

b) Explain TIG (Tungsten Inert Gas) welding with neat sketch. [6]

c¢) Demonstrate the different types of flames used in oxyacetylene welding.
Give application of each flame. [6]

03) a) Enlist the factors affecting tool life. State Taylors’ Tool life equation.[6]

b) Explain cutting variables. Find machining time required for machining
a work-piece of 100 mm diameter, 350 mm length, turn all over in 5
passes. Approach length is 2 mm, Over-travel = 2 mm, the feed = 0.5

mm/rev and cutting speed is 50 m/min. [6]
c) Explain the geometry of a single point cutting tool with suitable
sketches. [6]

OR

PT.O.



04) a)
b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Demonstrate the various types of chips formed during metal cutting.[6]

Prove the relationship between chip thickness ratio (1), rake angle (o)

and shear angle (). [6]
Explain any six operations performed on lathe machine with neat sketch.

[6]
Compare gang drilling and multispindle drilling machines. [S]
Explain following Milling operations with suitable sketch : [6]

1)  Face milling

i1) V-slot Milling

Compare Up milling and Down milling operations with sketch. [6]
OR

Construct a Radial Drilling Machine and Explain. Show various
motions of tool head. [5]

Draw a labelled sketch of twist drill and explain its terminology. [6]

Explain mechanism of universal indexing head. [6]
Explain the Standard Marking System of a grinding wheels. [6]
Explain any three grinding operations. [6]
Differentiate between pull and push broaching and mention types of
broaches. [6]
OR

Explain the followings in relation to grinding wheel [6]
1) Loading

1) Glazing &

1i1) Dressing

Draw a neat sketch of broach and name its different parts. [6]
Write a note on lapping process. [6]
PP P
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I nstructions to the candidates:

1
2)
3)
4)
5

Ql) g

b)

Q2) &)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Assume Suitable data if necessary.

Use of logarithmic tables, slide rule, Steam table, Psychrometric Chart. And
electronic pocket calculator is allowed.

Definethefollowing terms. [8]
) Moistair,
i) Saturatedair;

i)  Due point depression
vi) Relativehumidity
Explain on the Psychrometric Chart following Processes. [9]
1)  Cooling and Dehumidification,
i)  Heating and Humidification
OR

How the air conditioning systems are classified and explain the summer
air conditioning system with neat sketch. [8]

A quantity of air having a volume of 400 m*® at 30°C DBT and 25°C

WBT is heated to 50 °C DBT. Calculate the amount of heat added, and
relative humidity at both the states. [9]

PT.O.



Q3) a)

b)

Q4) 8
b)

Q35) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) 8
b)

Explain Briefly Diesel Cycle with the help of P-V & T-S diagram, and

derive an expression for ideal efficiency of diesel cycle. [10]

Explain closed cycle gas turbine with neat sketch, and show the cycle

P-V & T-S Diagram. [8]
OR

Compare the Gas Turbineswith |.C. Engine. [9]

Calculatetheideal air-standard cycleefficiency of petrol engine operating
on Otto cycle. The cylinder boreis 50 mm, astrokeisof 75 mm and the

clearance volumeis of 21.3 cm?. [9]
Explain the supercharging with neat sketch. [8]
Explain with neat sketch battery ignition system. [9]
OR
Explain Air cooling system of engine and what are its advantages and
disadvantages? [8]
What are the different types wet sump lubrication system and explain
any one of them. [9]
What are Sources of Pollutants from S| engine? [9]
Explain Norma combustion and abnormal combustion Phenomena in
Sl engine. [9]
OR
Explain stages of combustion in Sl engine with p-6 diagram. [9]
In atest of asingle-cylinder, four-stroke [9]

Diesel engine, thefollowing datawere recorded
Indicated mean effective pressure=755 kPa
cylinder diameter =10 cm

piston stroke=15 cm

engine speed = 480 rpm

brake wheel diameter=62.5cm

net load on the brake wheel = 170 N
Calculate

1)  indicated power,

i) brake power, and

i)  themachanical efficiency of theengine
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Total No. of Questions : 8] SEAT No. :
P-1621

[Total No. of Pages : 3

[6002]-251
S.E. (CSD)

DATA STRUCTURES & ALGORITHMS (Theory)

(2021 Pattern) (Semester - 111) (218242)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)

Ql) 4

b)

Q2) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
Draw neat and clean diagram.
Assume suitable data if necessary.

Explaininsertion sort algorithm and sort the given list in ascending order
using insertion sort: Stateit’stime complexity and space complexity.7, 4,
10, 6, 3, 12, 1, 8, 2, 15,9,5. [5]
Definefollowing termswith respect to sorting with suitable example: [6]
)  Sortstability

i)  Efficiency

i) Passese

Writean agorithm for searching an eement using Fibonacci search method.
Search Key=20from following list [6]
Arr[] =10,20,30,40,50,60,70

OR
Explain Selection sort in ascending order using thefollowing array. State
It'stime complexity. [9]
70,30,20,50,60,10,40. Clearly show al passes.
Explain sequential search and binary search with appropriate example.

Comment on their data organization, time complexity and space
complexity. [6]

PT.O.



Q3) a
b)

Q4) a
b)

Q5) a

Q6) &)
b)

Sort following unsorted array in non-decreasing order using Radix sort
method. 45,37,05,09,06,11,18,27. [6]

Write C/C++ pseudo code to represent Singly linked list asan ADT.[7]

Write a C/C++ pseudo code to delete aternate elements from Singly
Linked List. [7]

Enlist the advantages and disadvantages of DLL over SLL. [4]
OR
Write a pseudo code to Represent Doubly Link list asan ADT. [7]

DefineLinked List & explainfollowing typeswith suitable Example. [7]
1)  Singly Linked List

ii) Doubly Linked List

i) Circular Linked List

Explain Generalised linked list with suitable Example. [4]

List the applications of STACK? Explain STACK asanADT. [4]

What is recursion? Write a recursive function to compute factorial of a
number num =4 simul ate the working of thisfunction using stack.  [6]

Write an algorithm to convert infix expression to postfix expression and
convert following infix expression to postfix expression. Clearly indicate
the contents of stack. [7]

(A+B)* D+ E/(F+A*D) +C
OR
What is backtracking? Explain the use of stack in backtracking. [4]

Discuss the various exceptional conditions that should be handled while
using stack operations. [6]
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Q7) 4

b)

Q8) a

b)

Write an algorithm to evaluate postfix expression. Evaluate and find the
value of following postflx expression [7]

562+*124/-

Show the contents of the stack? List Different Applications of Stack.

What are the disadvantages of Linear queue? Discuss how they can be
overcome. [4]
Definefollowing with example: [6]
() Circular queue

(i) Multi-queue

(i) Dequeue

Explain circular queue using an array and write apseudo codefor [§]
)  enqueue

i)  dequeue

i) display operations

OR

Write C/C++ pseudo code to implement linear queue using an array
perform the following operations. [4]

1)  Addition of an element to queue
i)  Deletion of element from queue

Write pseudo code to implement a circular queue using arrays. [6]

Explain Dequeue with theinsert and del ete operations performed oniit.[8]

* ¥ *
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Total No. of Questions : 8] SEAT No. :

P-1622 [Total No. of Pages : 2
[6002]-252
SE. (Computer Science & Design Engg.)
LOGIC DESIGN & COMPUTER ARCHITECTURE
(2021 Pattern) (Semester - 111) (218245)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Total number of questions are 8.

2) Attempt Q.1or Q.2, Q.30or Q.4, Q5 0r Q.6, Q.7 or Q.8.

3) Assume suitable data, if necessary.

4) Neat sketches must be drawn wherever necessary.

Q1) a) Draw basic internal structures of Decade counter IC 7490 and explain

its operation. [6]

b) Design and implement 3 bit synchronous up counter using JK flip
flop. [6]

c¢) Draw and explain Ring Counter. [6]

OR

Q2) a) Draw 3 bit asynchronous up counter using JK flip flops and explain
its operation using output waveforms. [6]

b) Convert JK flip flop into T and D flip flop. [6]

c¢) Draw and explain bidirectional shift register. [6]

03) a) Explain functional units of computer. [S]
b) Draw and explain the Von Neumann architecture. [6]

c¢) Draw the neat diagram of single bus organization of the CPU. [6]

OR
04) a) What is system bus? Explain its basic types. [S]
b) Draw block diagram of Harvard architecture and explain each block.[6]

c¢) Explain micro operations of CPU. [6]

PT.O.



05) a)
b)

Q6) a)
b)

Q7) a)
b)

08) a)
b)

Describe the elements of machine instructions.
Explain the concept of instruction pipelining with diagram.
Explain any 3 addressing modes with example.
OR
Write a note on assembly language elements.
Explain the RISC and CISC characteristics.

[5]
[6]
[6]

[6]
[6]

How does CPU recognizes an interrupt? What is the response of the

CPU after recognition of the interrupt?

Write a note on SRAM.
Explain the need of Cache memory.
Explain I/0O interfacing techniques.
OR
Write a note on memory hierarchy.
What are the different cache replacement policies?

Draw and explain DMA block diagram.

PP ir
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Total No. of Questions : 8] SEAT No. :

P-1623 [Total No. of Pages : 3
[6002]-253
S.E. (Computer Science and Design)
DATA STRUCTURES AND FILES
(2019 Pattern) (Semester - 1V) (218253)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)

Ql) a
b)

Q2) g
b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.
Assume suitable data, if necessary.

Write an agorithm for DFS State the time complexity of the algorithm.[6]
Apply Prim’'s agorithm to generate a minimum spanning tree for the

following graph stored using adjacency matrix: [6]

A B C D E

A 0 5 0 6 4

B 5 0 8 0 7

C 0 8 0 0 9

D 6 0 0 0 5

E 4 7 9 5 0
What are connected components of agraph? Explain with example. State
the applications of graph. [6]

OR

Explain with suitable exampl e the three storage structuresfor the graph.[ 6]
What istopological sorting? Apply topological sorting for the following
graph: [6]

| G
O —e
@O ®

Write pseudo codefor BFS of agraph and explainit with suitableexample[6]
P.T.O.



Q3) @ Construct aAVL treefor the following data: [6]
15, 20, 24, 10, 13, 7, 30, 36, 25

b) Explainthedoublerotationsin AVL tree with examples. [6]
c) Explain Splay treewith an example. [9]
OR
Q4) @ Staticand dynamic treetableswith suitable example. [6]
b) Findtheoptimal binary searchtreefor thefollowing: [6]
n=3

{a,a,a} ={do,if, while}
{p, P, P} ={0.5, 0., 0.05}
{q, 9, 9, q,;} ={0.15, O, 0.15, 0.15}
c) Explanwithexample 5]
) Red-Black Tree

i) K-dimensiona Tree

Q5) @ CreateMaxheap for Data 15, 19, 10, 7, 17, 16
After Construction max heap deleteelement 17 andrebuildheap 6]
b) Construct a B+ Tree of order 5 for the following data : [6]
30, 31, 23, 32, 22, 28, 24, 29, 15, 26, 27, 34, 39, 36

c) Explain with example trie tree. Give advantage and applications of trie
tree. [6]

OR
Q6) @ Construct aB-tree of order 3 for the following data: [6]
53,21,9,1,13,2,7,10, 12,4, 8
b) Writean algorithm to delete anode from B-Tree. [6]
c) Write pseudo code to search the data stored in a B-Tree. [6]
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Q7) &)

b)

Q8) a
b)

Explain any three operations on sequential file organization with example.
[6]
Explain advantages of indexing over sequentia file. Explaintwo types of

indices. [6]
What is File? What are types of files? Explain the concept of Inverted
file [9]
OR
Explain linked organization with respect to file handling. [6]
Explain K-way merge algorithm. [6]
Compareindex sequential file and direct accessfile. [9]
VVVV
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Total No. of Questions : 8] SEAT No. :

P-1624 [Total No. of Pages : 2
[6002]-254
SE. (Computer Science & Design Engg.)
OPERATING SYSTEM DESIGN
(2021 Pattern) (Semester - 1V) (218254)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q.30r Q4,Q.50r Q.6, Q.70r Q.8.

2) Neat diagrams must be drawn whenever necessary.

Q1) a) What is Semaphore? Explain wait and signal operations. [6]

b) What is Readers-Writers problem? Give a solution to Readers-Writers
problem using Semaphores. [6]

c) What is deadlock? What are the necessary conditions for Deadlock?[5]
OR

Q2) a) Explain Producer and consumer problem in Classical
Synchronization. Give Solution using Semaphores. [6]

b) Discuss following terms. 1) Critical Section ii1) Monitor Hi) Pipes in

IPC [6]
c) What are the methods used to handle Deadlocks. Explain Deadlock
prevention and Avoidance in detail. [5]

03) a) Explain Memory management and it’s requirement. Explain two types

of memory allocation. [6]
b) Write Short note on : [6]
1) Paging

11) Segmentation
ii1)) Demand Paging
c¢) Explain Memory Partitioning in memory management. [6]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Explain concept of Virtual Memory. How implementing virtual memory
through demand paging is done. [6]

What is the Difference between Paging and Segmentation? [6]

How memory partitioning is done with buddy system? What is
Relocation in Memory management? [6]

Explain and compare the SCAN and C-SCAN disk scheduling

algorithms. [6]

Discuss the different file allocation methods with suitable example.[6]

What are the different buffering ways in I/O buffering? [S]
OR

Consider the disk access request given as 55, 58, 39, 18, 90, 160, 150,
38, 184, where starting head position is -100.Calculate average seek
time using FCFS,SSTF,SCAN,C-SCAN disk scheduling policies and

show which policy performs better. [6]
Explain Free space management and Directory Structure in File
management. [6]
What are the various file accessing methods? [5]
Explain Linux processes and Thread management. [6]
What is Shell? Explain different types of Shell. [6]
Explain with diagram the process scheduling in Linux. [6]
OR
Explain Linux thread management in detail. [6]
Explain Process management system calls in Linux. [6]
Explain Interfaces in Linux. [6]
Pl lP
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Total No. of Questions : 8] SEAT No. :

P1625 [Total No. of Pages : 2
[6002]-255

S.E. (CSD)
COMPUTER NETWORKS
(2019 Pattern) (Semester-1V) (Theory) (218255)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.
2) Draw Neat and Clean Diagram.
3) Assume Suitable Data if Necessary.

Q1) a) Differentiate between distance vector and link state routing. [4]
b)  Write short notes on: [8]
1)  Mobile IP
i) Border Gateway Protocol

c) Draw and explain IPV4 header format. [6]
OR
02) a) Write short notes on: [6]
i) OSPE
i) IPV6 header format
b) 17.63.110.114/24 for given address find out the [6]

1)  Subnet mask?
1))  What is first I[P address for address block?
i) What is last IP address for address block?
c) Explainin detail ARP and RARP. [6]

03) a) Explain UDP header format? Given a DUMP of a UDP header in
hexadecimal format 03 61 10 1A 10 4C Y2 42. Find the following: [8]

1)  Source port number?

i)  Destination port number?

i) Length of user datagram?

iv) Length of the data?
b) What causes Silly Window syndrome? How it is avoided? Explain. [5]
c) What is socket? Explain different types of sockets. [4]

OR
PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

What do you mean by congestion? Discuss the open-loop and closed

loop congestion control mechanism. [8]
Explain SCTP protocol in detail. [5]
Explain the QoS parameters in computer network. [4]

Why we need DHCP? Explain components of DHCP? Write advantages
of DHCP. [8]

Why HTTP is called stateless protocol? Explain HTTP request and reply
message format. [6]

Explain working of the SMTP and POP3/IMAP protocols in Email
System. [4]

OR

What is domain name system? How does it work? Explain resolution
process. [8]

Explain working of the POP3 protocol with advantages and disadvantages.[6]
Compare SMTP and HTTP. (4]

Differentiate between Symmetric and Asymmetric Key Cryptography.[5]

Explain model for network security. [6]
Discuss the working of IPSec? What are the different security services
offered by IPSec? [6]
OR
Explain SSL in detail. [5]
Draw and explain operational model of network security. [6]
Explain Intrusion Detection System with merits and demerits. [6]
© o ©
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Total No. of Questions: 8] SEAT No. :

P1626 [Total No. of Pages: 2
[6002]-256

S.E. (Computer Scienceand Design Engg.)
DESIGN THINKING
(2021 Pattern) (Semester - 1V) (218256)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) SolveQlroQ2, Q3 or Q4, Q5 or Q6, Q7 orQ8

2) Figuresto theright side inddicate full marks.

3) Assume Suitable data if necessary.

Q1) @ Whatiscalledideageneration?How do you determine the feasibility of
ideas? [5]

b) What isbrainstorming?What are different variants of brainstorming.[ 6]
c) Whatisincluson? Why it isimportant in design process. [6]
OR
Q2) @ Whendo designersthink in shapes and signs. Explain with example [5]

b) How to use story telling in design process? what are the elements of
good story telling? How to reach the users through story. [6]

c) What are visual metaphor? Design a logo which shows a visual of
unification. [6]

Q3) @ What ismeant by lean start up method? How to lean start up? [7]
b) Why Visualization techniquesare useful for design Thinking? Elaborate

on any three visualization techniques. [7]
c) What is done in a prototype phase? How can you develop an efficient
prototype. [4]

OR
Q4) @ Explain the importance of presentation technique in design thinking
process? Explain the different presentation types. [7]

b) What is story boarding? Why it is important? How to create a story
board? [7]

c) Whatisaquick anddirty prototype? Stateits advantage and disadvantage
[4]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g
b)

What are the steps of testing a prototype? [4]
How to test idea's desirability from the customer’s perspective?  [6]

Explain in-depth design thinking case study which details how design

thinking helped a company to save its product. [8]
OR
How do you test ergonomics of a design? [4]

Explain different Test phase-techniques of interviews and surveys. [6]
What isauser test? |s user testing really needed? What is abest timeto

conduct user testing? [8]
Write short note on design activism. [4]
How do you create an innovation portfolio? [6]
How to intruduce design thinking into your organization? [7]
OR
How design thinking helpsininnovation? [4]
Explaintherole of technology ininnovation. Cite examples [6]
What aretheinnovation challengesin design thinking. [7]
¢ o6 o
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Total No. of Questions: 8] SEAT No. :

P2755 [ 6002]-271 [Total No. of Pages: 4
SE. (Civil)
ENGINEERINGMATHEMATICSHII
(2015 Pattern) (Semester-1) (207001)

Time: 2Hours] [Max. Marks: 50

I nstructions to the candidates:

1
2)
3)
4)
5

Q1) a)

b)

Q2) a)

b)

Attempt Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.5 or Q.No0.6, Q.No.7 or
Q.No.8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of logorthmic tables, electrotic pocket calculator and steam tables is allowed.
Assume suitable data if necessary.

Solve any two of the following. [8]
) (D*-4D+3)y=xe"

d’y

i1) v + Y =tan X(by method of variation of Parameters).

3 2

i) x3d y+2x2d y+2y:10(x+l)

dx’ dx? X
Apply Gauss - elimination method to solve. [4]
2X + X, + X =10

3X +2X,+3X, =18
X +4x +9% =16
OR

Find the elastic curve of a uniform cantilever beam of length |, having a
constant weight wkg per foot and determine the deflection of the free
end. [4]

Apply Runge-kutta method of fourth order to solve

d
d—i:xy+ Y ¥(0)=1 for x=0.1 taking h=0.1 [4]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Solve the following System by Cholesky’s method: [4]
4x — 2%, =0

=2X +4X, — X =1

-X, +4%x =0

The first four moments of a distribution about the value 5 are 2, 20, 40
and 50. obtain the first four central moments [4]

1
Probability of man aged 60 years will live for 70 years is 0 Find the

probability of 5 men selected at random, 2 will live for 70 years. [4]

Find the directional derivative of ¢= x>+ y* + Z’at (1,-1,1) along the

vector T +27 +2k [4]

OR
Assuming that the diameters of 1000 brass plugs taken consecutively
from a machine form a normal distribution with mean 0.7515 cm and
standard deviation 0.0020 cm. How many of the plugs are likely to be
approved if the acceptable diameter is 0.752 +0.004 cm? [Area for 2.25
is 0.4878 and Area for 1.75 is 0.4599] [4]

Prove the following (any one) [4]
) v(a-r j:i_z(a-r)r_

r r? re

| 2
0 V)

Show that the vector field F = (y*cos X+ Z°)I +(2ysinX)] + 2xzK is ir-

rotational. Find scalar potential associated with it. [4]

Q5) Solve any two.

a)

Verify Green’s theorem for the field F = X% + xy] over the region R
enclosed by y = x*and the line y=X [7]
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b) Evaluate ”(XIA+ yf+ ﬂz)d S, where S is the curved surface of the
cylinder x* + y* = 4, boundary by the planer z=0and z=2 [6]

c) Evaluate ”(VXF)°d S,where F=(x’—y*)i —xyz | + y’k and S is the
S

surface X’ +4Yy’ + z° —2x= 4 above the plane x=0 [6]

OR

Q6) Solve any two.

a) Find the Work done by the force (x* — yz)i +(y* — 2X) | +(Z° — xy)K in

taking a particle from ( 1, 1, 1) to (3, -5, 7) [7]
dv r-n
b) Show that mr—z =|[ s [6]
\% S
c) Apply stocke’s theorem to calculate _[4de +2zdy + 6ydz, [6]
C

where c is the curve of intersection of X* + Yy’ +Z° =6zand z= x+3

Q7) Solve any two of the following.

2 2
a) Solve thl =a’ 2)(2/ ,under the condition [7]
) y0,1)=0
oy
. vy -0
D Eat j
i)  y(7z,t)=0

v) Y(X0)=x0<x<r
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b)

The temperature at any point of the insulated metal rod of one meter

length is governed by the differential equation [6]
ou ,0Uu

—=C

ot ox’

Find u(x,t)subject to the following condition.

) u,t)=0

i) ulLt)=0

i)  u(x,0)=50

An infinitely long uniform metal plate is enclosed between line y =0and
y =1 for x>0. the Temperature is zero along the edges y=0, y=1I and at

infinity. If the edge X=0is kept at constant temperature U, find the
temperature distribution u(Xx, y). [6]

OR

Q8) Solve any two of the following.

a)

b)

[6002]-271

A String is stretched and fastened to two points | a part, motion is started

X
by displacing the string in the form of Y= asin (I_j from which it is

released at timet = 0. Find the displacement y(X,t) from one end. [7]

2
Solve Z—l: = k% if [6]
)  u(xt)is bounded

i) u(0,t)=0

i)  u(l,t)=0

u X
iv) Uu(x0) Z?—,0< x<l,U, is constant

An infinitely long uniform plate is bounded by two Parallel edges in the
y-direction and an end at right angles to them. The breadth of the plate is

7.This end is maintained at temperature U, at all points, other edges as
zero temperature. Find steady state temperatureu(X, Y)if it satisfies
Fu du_ .
ooyt [6]

& B ¥



Total No. of Questions: 8] SEAT No. :

P-2756 [Total No. of Pages: 2
[6002]-272
S.E. (Civil)
BUILDINGTECHNOLOGY AND MATERIALS
(2015 Pattern) (Semester - 1) (201001)
Time: 2Hours) [Max. Marks : 50
I nstructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
4) Assume Suitable data, if necessary.

Q1) @ Definefoundation. Differentiate between English and Flemish bond with

neat sketches. [2+4]
b) Explain composite masonry. State types and applications of composite
masontry. [1+5]

OR
Q2) @ What do you understand by substructure. Explain shalow foundation
with neat sketch. [2+4]
b) Define formwork. Enlist types of materials used for formwork. Enlist
advantages of steel formwork. [6]
Q3) @ Writethe requirements of root. Explain king-post root truss. [6]
b) Classify with the help of sketches, any two types of windows. [6]

OR

Q4) @ Enlistany four typesof flooring. Explain with neat sketch terrazzo flooring.
[6]

b) Explaincasement window in detail. [6]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) &
b)

Q3) &)

b)

Write the requirements of good stair. Explain dog-legged staircase.  [6]

Write short note on varnishing. [7]
OR

Explain with sketchesthefollowing terms: [6]

) Landing

i) Handrall

i)  Nosing

State the circumstances under which you will use the following types of
stairs. [7]

1)  Doglegged stair

i)  Opennewel stair

i) Half turn geometric stair
Iv) Spird stair

Explain objectives of cladding. Enlist various methods of cladding. [6]
Enlist the safety precautions you will take on construction site. [7]
OR

Discuss Eco-friendly materials. Enlist various types of eco-friendly
materials. [7]

Enlist different ceramic materials used in building construction. Explain
any two ceramic materials. [6]

X X X
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Total No. of Questions: 8] SEAT No. :
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[6002]-273

S.E. (Civil)
STRENGTH OF MATERIAL

(2015 Pattern) (Semester - 1) (201002) (Paper - 1)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Q.Noslor 2 QNos3or 4, QNos5or 6 and Q.Nos.7 or 8.

2) Neat sketches must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of electronic pocket calculator is allowed.

6) Use of cell phone is prohibited in the examination hall.

Q1) @ A sted bar 3.2 m x50 mm x 50 mm issubjected to an axial pull of 22 kN.
If E =210 GN/m? and u = 0.32, calculate the change in each side and
change in the volume of the bar. [6]

b) A symmetrical | section with flanges each 300 mm x 20 mm and web
560 mm x 12 mm is subjected to asagging bending moment of 100 KNm.
Show the bending stress distribution diagram indicating all the salient
values. [6]
OR
Q2) @ A steam pipeline measures 20 m at temperature of 20°C. The pipecarries
superheated steam at a temperature of 300°C. If 80% of the possible

expansion of pipeisprevented find the stressesinduced in the material of
pipe having E = 210 kN/mm? and o = 11.2 x 10 /°C. [6]

b) A symmetrical | section with flanges each 300 mm x 20 mm and web
560 mm x 12 mm is subjected to shear force of 100 kN. Show the shear
stressdistribution diagramindicating all the salient values. [6]

PT.O.



Q3) @ A solid cylindrica shaft is required to transmit 600 kW at 110 rpm. Shear
stress is not to exceed 60 N/mny? and the twist in length of 3 m is not to
exceed 1°. Caculatethe minimum diameter required. Take G=8x 10*MPa.

[6]

b) At apoint in aloaded member, normal stress along X-direction is
80 N/mm? along Y-direction is 50 N/mm? and shear stressis 20 N/mm?,
Find the stresses on a plane whose normal is inclined at 30° to the
longitudinal axis. Also find the principal stresses. [6]

OR

Q4) @ Asolidcircular shaft 8 mlongissecurely fixed at both the ends. A torque
of 100 Nm is applied to the shaft at a section of 3 m from one end. Find
the reactive torques set up at the ends of the shaft. If the diameter of the
shaft is40 mm, find the maximum shear stressin the shaft. Assume shear

modulus for the shaft as 0.84 x 10° MPa. [6]
b) Draw Mohr’scirclefor thefollowing cases: [6]
)  Pureshear

i)  Uniaxial compression
i) Uniaxia tension.

Q5) @ A beam is loaded and supported as shown in Fig. 5-a. Determine the
value of W so that the reactions at A and D are equal. Draw SFD and
BMD indicating important points. [6]

20kN/m

N 4m T m

b) Define shear force at a section and bending moment at a section. Hence

dF dM : :
prove that il and Vi F in standard notations. [6]

OR
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Q6) @ Draw SFD and BMD for the beam loaded and supported as shown in

Fig. 6-a [6]
SkN
_
3 2kN
E
0.6m B
D _:'&_ £

v
FnS
W

Fig. 6-a

b) Theshear forcediagram for abeam is shown in figure 6-b. Construct the
load diagram and bending moment diagram. Take AB = 2m,
BC=CD=DE=1m. [6]

Q7) @ Find the greatest length for which amild stedl strut of T shaped ¢/swith
area 3 x 10° mm? and the least moment of inertia4 x 10° mm* may be
used with both ends hinged, in order to carry a crippling load that will
produce an axial stressof 70 N/mm?. Rankine constantsfor the mild steel
are o. = 1/7500 and f_ 320 MN/m?, [7]

b) Explain the term; core of a section. Obtain core section for a hollow
rectangular colunm of external dimensionsB x D and internal dimensions
b x d. [7]

OR
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Q8) @ A column 1200 mm x 900 mm in cross-section supports a load of 600
KN at an eccentricity of 200 mm and 100 mm asshowninfigure8-a. Find
the stresses at the corner of the column at its base. [7]

200 mm

J100mm
X

b) FindEuler’scritical load for ahollow cylindrica column of 50 mm external
diameter and 5 mm thick. The column s of length 2.5 m and both ends of
the column are hinged. Take E =2 x 10° N/mm?. Also determine Rankine's

crippling load for the same column. Take f_= 350 N/mm? and o = 1/7500.
[7]

X X X
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S.EE. (Civil Engg.)
GEOTECHNICAL ENGINEERING
(2015 Pattern) (Semester - 1) (201003)
Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :
1) Answer Q.l1or Q.2,Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
2) Figures to the right side indicate full marks.
3) Assume Suitable data if necessary
4) Use of calculator is allowed in the examination.
5) Neat diagrams must be drawn wherever necessary.
Q1) @ A sand sample has a porosity of 30% and specific gravity of solids as
2.7. Caculate, [6]
1)  Dry unit weight of sand.
i)  Unitweight of sand if degree of saturation is0.56.
i) Degree of saturation at water content of 4%.
Iv)  Unit weight of submerged sand when nis0.30.
b) Explain with neat sketch variable head permeability test. Derive the
expression for coefficient of permeability of soil for the variable head
method. [6]
OR
Q2) @ Tofind out coefficient of permeability of clay the permeability test was

b)

carried out in a variable head permeameter having the diameter of the
sample container to be 100 mm. Theinitial head of water in the stand pipe
was found to be 450 mm and it was observed to drop 300mm in 3
minutes 15 seconds. If the sample be 150mm high and the diameter of the
stand pipe be 19mm, determine the coefficient of permeability of theclay
In meter per day. [6]

Derivetherelation between yd, Gand e. [6]

P.T.O.



Q3) 8

b)

Q4) 8

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

A cohesive soil has an angle of shearing of 15° and cohesion of 35 KN/
m?. if the specimen of soil issubjected to atriaxial compression test, find
the value of the lateral pressure in the cell for failure to occur at total
stress of 300 KN/m?, [6]
What issignificant depth and pressure bulb? Explain with neat sketch.[6]
OR
A water tower is supported only on three pillars forming an equilateral
triangle with 10m side. The total weight of tower is 1200 KN. Calculate
vertical stress 10m below the ground level under any one of the pillar.[ 6]

Explain the procedurefor unconfined compression test with neat sketches.

[6]

Explain step by step procedure for determination of |ateral earth pressure

graphically by Rebhann’s method with neat sketch. [6]

Determinethe activeresultant thrust at adepth of 7min sand whoseangle

of friction is 25° and density of 17 KN/m?in dry state. [7]
OR

Explain how surcharge will affect earth pressure for cohesionless and

cohesion soilsin active state with pressure diagrams. [6]

A soil massis retained by a smooth backed vertical wall of 6 m height.
The soil hasabulk unit weight of 20 KN/m?® and ¢ = 16°. The top of the
soil islevel with the top of the wall and is horizontal, if the soil surface
carries a uniformly distributed load of 4.5 KN/m?, determine the total
active thrust on the wall per linear metre of the wall and its point of

application. [7]
State methods of remediation for soil contamination and explain any two
of them. [6]
Explain the factor of safety with respect to shear strength. cohesion and
friction., [7]
OR
Explain how soil acts as a geochemical trap and state the various
remediation techniques. [6]

Write a short note on causes and remedial measures of landdlides.  [7]

Q000
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[6002]-275
SE. (Civil)
SURVEYING
(2015 Pattern) (Semester - |) (201006)
Time: 2Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q8.
2) Neat sketches must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary.
5) Use of electronic pocket calculator is allowed.
6) Useof cell phoneis prohibited in examination hall.

Q1) @ Explainthefollowingtermswithitstype. [6]
a Meridian
b) Bearing
b) Following notesrefer to reciprocal levelstaken with onelevel- [6]
I nstrument Staff readings on Remark
Station A B
A 1.425 2.725 | DistanceAB=1150m
B 1.430 2.505 R.L.of A=100m
Collimation Error = 0.003/150m

Find:

)  TrueR.L. of point B,

i)  Correction for collimation,

i) Correction for refraction,

Iv)  Combined correction for curvature and refraction

OR

Q2) @ State usesand characteristics of contour lines. [6]

PT.O.



b)

Q3) 3

b)

Q4) &)

b)

Givethe corrected bearing of the following traverse taken from compass

survey.
Line | ForeBearing | Back Bearing
AB 191°30° 13°00°
BC 69°30° 246°30
CD 32°15’ 210°30’
DE 262°45' 80°45’
EA 230°15’ 53°00’

Anincompletetraverstableisobtained asfollows.

Line Length (m) Bearing
AB 100.00 ?

BC 80.50 140°30°
CD 60.00 220°30°
DA ? 310°15’

Calculate length of DA and bearing of AB.

Explain theory of stadiatacheometry.

OR

[6]

[6]

[6]

Explainindetail procedure of measurement of horizontal angleby repetition
method using 20 vernier theodolite.

[6]

Thefollowing observation were made using atacheometer fitted with an
anallatic lens, multiplying constant being 100.

[6]

Instrn. | Instrn.| Staff |W.C.B.| Vertica |Hair Reading Remark

Station| Height.| Station Angle

O 1550 A 30°30" | +4°30" |1.155,1.755,2.355 |RL of O
B 75°30" | +10°15' {1.250,2.000,2.750 (=150 m

Find R.L. of point A and B also Find Distance AB.
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Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) &)
b)

Draw aneat sketch of curve and write equation for thefollowing interms

of radius of curve (R) and deflection angle (¢). [7]
i) Long Chord
i) Versedsine

i)  Apex distance

Two straight road intersects at a chainage of 2550.50m. The angle of
intersection being 110°. Taking chord length of 30 m, calculate - [7]

1)  Radiusof curve

i)  Lengthof curve

i)  Tangenthlength

Iv) Length of long chord

v)  Chainage at starting point (T,) and end point (T,) of Curve
OR

State various obstacles in setting out curves. Explain the procedure of
setting out simple curve when point of intersectionisinaccessible. [6]

Two straights Pl and QI meet at chainage of 3450 m. A right handed
simple circular curve of 250 m radius joins them. The deflection angle
between two straights is 50°. Tabulate the necessary data to layout the
curve by Rankine's method of deflection angle. Take chord interval as
20 m. [7]

State segments and uses of Space Based Positioning System (SBPS)[6]

Explain the procedure of establishing horizontal control for setting of a
tunnel. [7]

OR
Describe the procedure of setting out drainage line. [6]
Explainin brief procedure of setting out of abuildingonground.  [7]
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S.E. (Civil)
FLUID MECHANICS-I
(2015 Pattern) (Semester - 11) (201004)

Time:2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Answersto the all questions should be written in single answer-book.

3) Neat diagram must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

5) Use of logarithmic tables, slide rule, Moallier charts, electronic pocket calculator

(non programmable) and steam tables is allowed.
6) Assume suitable data, if necessary.

Q1) a) Differentiate: [6]
1)  Real fluid and Ideal fluid and
i) Newtonian fluid and Non-Newtonian fluid.

b) The right limb of a Simple U-tube manometer containing mercury is
open to the atmosphere while the left limb is connected to a pipe in
which a fluid of sp. gr. 0.9 is flowing. The centre of the pipe is 12 cm
below the level of mercury in the right limb. Find the pressure of the fluid
in the pipe if the difference of mercury level in the two limbs is 21 cm.[6]

OR
Q2) a) Derive the expression with usual notations for total pressure and centre
of pressure for vertical plane surface submerged in liquid. [6]

b) In the model test of a spillway the discharge and velocity of flow over
the model were 2.1 m*/s and 1.6 m/s respectively. Calculate the velocity
and discharge over the prototype which is 25 times the model size. [6]

Q3) a) Derive the continuity equation with usual notations for three dimensional
flow. [6]

b) Inatwo-dimensional incompressible flow, the fluid velocity components
are given by: U= X—4y and v=—-y—-4x. Show that velocity potential ¢
exists and determine its form. [6]

OR

PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

Derive the Euler’s equation of motion along a stream line and integrate it
to find the Bernoulli’s equation. [6]

A 30 cm X 15 cm venturimeter is provided in a vertical pipe line carrying
oil of specific gravity 0.94, the flow being upwards. The difference in
elevation of the throat section and entrance section of the venturimeter is
31 cm. The differential U-tube mercury manometer shows gauge deflection
of 26 cm. Calculate : 1) the discharge of oil, and i1) the pressure difference
between the entrance section and the throat section. Take coefficient of
discharge as 0.98 and specific gravity of mercury as 13.6. [6]

Explain with neat sketches: [6]
1)  Boundary Layer Separation and
i) Controlling methods of Boundary Layer Separation

A laminar flow is taking place in a pipe of diameter 200 mm. The maximum
velocity is 1.6 m/s. Find the mean velocity and the radius at which this
occurs. Also calculate the velocity at 4 cm from the wall of the pipe.[7]

OR

Show that average velocity is one half of the maximum velocity for flow
of viscous fluid through circular pipe. [6]

In the boundary layer over the face of a high spillway, the velocity

u 0.22
distribution was observed to have the following form: U:(%) :

The free stream velocity U at a certain section was observed to be
30 m/s and boundary layer thickness of 60 mm was estimated from the
velocity distribution measured at the section. The discharge passing over
the spillway was 6 m*/s per meter length of spillway. [7]

Calculate:
1)  The displacement thickness in ‘mm’ and
i)  The energy thickness in ‘mm’

A pipe line carrying water has average height of irregularities projecting
from the surface of the boundary of the pipe as 0.16 mm. What type of
boundary is it? The shear stress developed is 4.95 N/m?. The kinematic
viscosity of water is 0.01 stokes. [6]
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b) Derive the following expression of Darcy’s Weisbach Equation. [7]

OR
Q8) a) Explain the “Prandtl’s mixing length theory” for turbulent shear stress.[6]

b) 1)  The diameter of horizontal pipe suddenly changes from 20 cm to
25 cm. The discharge from the pipe is 350 Ips. Calculate the head
loss when [4]

1) Water flows from smaller dia. Pipa to larger dia.Pipe and.
2) Flow is reversed with same discharge.
1)) Three pipes A, B, C are connected in series with following details:

pipe Diameter (Cm) Length (m)

A 45.0 800
B 37.5 500
C 30.0 250
Find the diameter of equivalent pipe to replace the compound pipe,
Keeping the total length unchanged. [3]
D B D
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S.E. (Civil)
ARCHITECTURAL PLANNING & DESIGN OF BUILDING
(2015 Pattern) (Semester - 11) (201005)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) SolveQ.lor Q.2, Q.3 or Q4,in the answer book.

2) SolveQ.50r Q.6,Q.7 or Q.8 on drawing sheet only.

3) Figuresto theright indicate full marks.

4) Assume suitable data , if required.

Q1) @ Explain the following planning considerations while designing green

building: [7]
) Siteselection
i)  Orientation
i) Sun path.
b) Writeashort noteon “TDR and its utility”. [6]
OR
Q2) @ Explainthevariousrating systemsrelated to Green Building. [6]
b) Enlist the documents to be submitted for seeking commencement
certificate and occupancy certificate. [7]
Q3) @ Define [6]

1)  Vanishing point
i) Eyeleve
i) Pictureplane
b) What do you mean by term Evacuation time ? Also correlate it with

disaster management. [6]

OR
Q4) @) Writeanote on Rain Water Harvesting and itsimportance. [6]
b) Enlist varioustrapsincluding itsfunctions. [6]

PT.O.



Q5) A lineplanfor aresidential buildingisshowninthefollowing Fig. [13]
Draw detailed floor planwith 1:50 or suitable.
Usethefollowing data:
a) All external wallsare of 230 mm thick.
b) All partitionwallsare of 150 mm thick.
c) RCC frame structure.
d) Floor tofloor height = 3.2 m.
e) Plinthheight=0.48m.
f) Toilet for M.Bed = 1.2x2.1.
Staircase Rise = 0.16 m & Tread=0.27 m, Width of each flight = 1.2 m
All dimensions are in meters. Show proper north direction.

CHILD M. BED
ROOM (4.5X3) TOILEY
(S.8X 33 FOR
M.BED
BATH
@.1X1.2)
STAIRCASE
“ .
{1.2X1)
KITCHEN
(4 X3.9) LIVING
ROOM
(4.5 X 4.5)
VERANDAH
{4.5X3) ”

Room dimensions in m.
Child room: 3.5x3 M. Bed: 4.5x3 Kitchen: 4x3.5  Living room: 4.5x4.5

Verandah: 4.5x3 Bath: 2.1x1.2 WC: 1.2X1

Assume suitable dataif required. Show proper north direction
OR
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Q6)

Q7)

Q8)

Draw to asuitable scale devel oped plan of asinglestorey framed residentia
building with schedul e of openingshaving thefollowing units [13]

a Livingroom- 3.5mx5.2m

b) Bedroom - 3.0mx 3.0m

c) Kitchen-3.2mx 3.0m

d) W.C-10mx1.2m

e) Bath-1.2mx2.1m

f) Starcase Rise=0.16 m& Tread = 0.27 m,Width of each flight =
1.2m

g) Wall thickness0.23 m (outer) & 0.15 m (inner)

h)  Floor to floor height 3.2 m

Assume suitable data if required.Show proper north direction

Draw aline plan of ahostel building with 80 bed capacity using suitable
scale with schedul e of openings [12]
ad 30rooms, two seated with 7.5 m?/ student and 20 single seated
room with 9m?area.
b) Recreation room - 35 m?
c) Gymnasium-15m?
d) Officearea20m?
Assume suitable dataif required
OR
Itisproposed to construct aExecutive Engineer’ s officewith thefollowing
data:
ad Entrancet+Waiting :16m?
b) Administrativeoffice: 20m?
c) E.E.office(with attachedtoilet) : 18m?
d) Technical Session: 18m?
€) Record room:15 m?
f)  PAtoExecutive: 12 m2
g) Sanitary block (Ladiesand Gents) - suitable
h) Passage: 1.5mwide
Draw to ascale of 1 : 50 or suitable:

I)  Line plan showing locations of doors, windows. [10]
i)  Schedule of openings. [2]
¢ ¢
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S.E. (Civil Engineering)
CONCRETETECHNOLOGY
(2015 Pattern) (Semester - 11) (201007)
Time: 2Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer Q.Nos. lor2,30r4,50r6,70r8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4)  Your answerswill be valued as a whole.
5) Use of electronic packet calculator is allowed.
6) Assume suitable data, if necessary.
7) Useof IS code 10262, 456 is not allowed.

Q1) @ Explainhydrationof cement?\Which chemical compoundsareresponsible

for hydration of cement? [6]
b) Elaborate Compaction factor test. [6]
OR
Q2) @ Wrtie short note on; [6]

1)  Super plasticizers
i)  Types of cements
b) Differentiatefollowing; [6]
)  Coarseand fine aggregate
i)  Hand mixing and Machine mixing of concrete

Q3) @ Explain RMC withtheir advantages and disadvantages. [6]
b) Explainin brief the relationship in tension and compression of concrete
in hardened state. [6]
OR
Q4) Write short note on: [12]

a Typesof shrinkage in concrete.
b) Polymer Modified Concrete,

c) Highstrength concrete

d) Ultrasonic Pulsevelocity tester

PT.O.



Q5) 8

b)

Explain the difference between standard concrete and special concrete.

Which parameters affect the strength of concrete. [6]
Find out the cement and fly ash content for M35 grade of concrete using
DOE method for the following data; [7]

)  WI/(C+F)ratio 0.40,
i)  Quantity of water required = 195 kg/m?,
i) Correction in water required dueto fly ash additon is considered as

20%, Fly ash conforming to 1S 3812 (Part I), specific gravity of fly
ash = 2.25, consider Fly ash content 30%.

OR

Q6) Design aconcrete for grade of M35 using IS code method for following data;

a)
b)

c)
d)
©)

f)

Q)

[13]
Standard deviation, S =5,
Cement : OPC 53 grade, Specific gravity : 3.15,
Maximum cement content : 450 kg/m3
Workability : 50 mm (slump)
Exposure conditions : Moderate (For RCC work)
Degree of quality control : Good
Coarse aggregate :- crushed stone, Angular, maximum size : 20mm,
Specific gragity : 2.7,
Water abosorption : 0.85%, water content : Nil
Find aggregate: Natural river sand conforming to grading zonell, Specific
gravity : 2.56,
Water absorption : 3.5%, water content : Nill

Table: 1 :- Minimum cement content, maximum W/C and minimum grade of

concrete for different exposures with normal weight aggregates of
20 mm nominal maximum size;

Sr. Exprosure | Minimumcement | Maximum | Minimum grade of
No. Content (kg/m?3) wWI/C concrete

) Mild 300 0.55 M20

1)) Moderate 300 0.50 M25

Iii) Severe 320 0.45 M30

V) Very severe 340 0.45 M35

V) Extreme 360 0.40 M40

[6002]-278 2



Table: 2 :- Water Content per m? of concrete for 50 mm slump:

Sr. Nominal Maximum sizeof aggregate | Maximum water content
No. (mm) (kg/m?)

i) 10 208

i) 20 186

1) 40 165

Table 3 : - Volume of Coarse Aggregate per Unit Volume of Total Aggregate
for Different Zones of FineAggregate

S1 Nominal  Volume of Coarse Aggregate’ per Unit
No.  Maximum Volume of Total Aggregate for

Size of Different Zones of Fine Aggregate

Aggregale A
mm Zone IV Zonelll Zonell  Zonel

(1} (2) 3 4} (5} (6)
1) 10 (.50 0148 (.46 0.44
1) 20 066 0.64 0.62 0.60
1) 40 073 0.73 0.71 069

i 5 . .
' Volumes are based on aggregates in saturated surface dny
condition

Q7) @ Explaininbrief thedurability of concrete. How to check the durability of

concrete? [6]

b) Explaininbrief variousretrofitting techniques used to strengthening RCC
column and beams. [7]

OR

Q8) @ How to protect the reinforement from corrosion in RCC element like
slab, beam and column? [6]

b) What are the common types of defects present in concrete? How it will
beeliminate/ reduce? [7]

¢ 6 o
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[6002]-279
S.E. (Civil)
STRUCTURAL ANALYSIS - |
(2015 Pattern) (Semester - 11) (201008)
Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :
1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.
2) Neat sketches must drawn wherever necessary’.
3) Figuresto right indicate full marks.
4) Assume suitable data if necessary.
5) Use of electronic pocket calculator is allowed.
6) Use of cell phone is prohibited during examination.
Q1) a State and explain classification of structure based on structural forms
with example [6]
b) A smply supported beam of span 5m subjected to eccentric point load
20 KN at 2m from left support; determine maximum slope and deflection
interm of El. [6]
OR
Q2) a Using castigliano’sfirst theorem, find vertical and horizontal deflection
of ‘A’ as shown in fiaure below. [6]
2 ™ e
P ': = =
7 £ e
Fig. 01
b) Analysethe continuous beam ABC as shown in figure below using three

moment theorem. Also draw BMD assuming EI = Constant. [6]
a0 kn

C

e 2 —LSE—— 2 —>
Fig. 02

PT.O.



Q3) a Determinethevertical displacement of thejoint C of the pinjointed frame
as shown in figure below. The cross section area of AB is 500 mm? and
that of AC and BC is 750 mm?. Assume E = 200 KN/mm?2, [6]

' et
. . i b

r

Fig. 03

b) Four wheel loads of 10 KN, 20 KN, 30 KN and 40 KN respectively
spaced at 2 mApartcrossesgirder of span 20 mfromright to left. Calculate
the max shear force and bending moment at 8 m from right support. [6]

OR
Q4) & Draw Influence Line Diagram for the members U1U2, U2L3 and L2U3
of atruss as shown in figure below. [6]
U, Ya Us Uy Vs~

T

sm

3

To . 5 Le ﬁ:"
" sm e Snp “f Sm }Kiﬁ
ig. ©

b) Find the vertical deflection of the joint ¢ of truss as shown in fig. The
areaof theinclined tieis 2000 mm? and area of the horizontal member is

1600 mm?. Take E 200 Gpa. [6]
P
2m .
=]
e 4 ©
llzo kN
Fig. 05
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Q5) a

b)

Q6) a

b)

Q7) 4

b)

A three hinged parabolic arch having supportsat different levelsasshown
in figure 6. Determine horizontal thrust developed. Also find bending
moment, normal thrust and radial shear force developed at section 15 m
from left support. [7]

Bm

Fig.6

Two hinged parabolic arch of span 30 m and rise 6 m carries two point
loads, each of 60 kN, acting at 7.5 m and 15 m from left end respectively.
Determine the horizontal thrust and bending moments below the point
L oads. [6]

OR

A three hinged parabolic arch of span 30 m and rise 4 m carries aload
whose intensity uniformly variesfrom 20kN/m at the crown to 40 KN/m
at the end. Find the bending moment, Normal thrust and radial shear at a
section 7.5 m from left support. [7]

A two hinged parabolicarch of span‘L’ andrise‘h’ carriesaconcentrated
load ‘W’ at the crown. Determine the expression for horizontal thrust

developed at springings. [6]
Determine the shape factor for unsymmetrical |-section. [7]

= 150 mm >l . 1% xom

i) | ST 270 mm
.
75 mm I 15 mm
“Figh7
Write a note on Elastic-plastic behaviour of beam. [6]
OR
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Q8) a Determinethe plastic moment at collapsefor the continuousbeam ABCD

loaded with ultimate |oad as shown in figure with contant M. [7]
am GdO¥
e C
12 et Ern|m
Awm

A Fin- o

I.__&L'l_,l

Fig. 08

b) Determine shape factor for Circular section having diameter dinm. [6]

* * *
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[6002]-280
S.E. (Civil Engineering)
Engineering Geology
(2015 Pattern) (Semester - 11) (207009)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto the right indicate full marks.

3) Neat diagrams sould be drawn wherever necessary.

Q1) a) What is Igneous rocks ? Describe classification of Igneous rocks. [6]

b) What is meant by Metamorphism? Explain GNEISSOSE and
SCHISTOSE structure with neat diagram. [6]

OR

Q2) a) What are extrusive and intrusive Igneous bodies? Describe various
CONCORDANT Igneous intrusive bodies with neat diagrams. [6]

b) Define Mineral. Explain classification of MINERALS with suitable
examples. [6]

03) a) What are JOINTS? Describe classification of Joints and their Civil
Engineering Significance. [6]

b)  What is Fault? Give nomenclature of the Fault. Describe types of Fault.
[6]

OR
Q4) a) Write in detail mineral wealth of GONDWANA. [6]

b) What is REJUVENATION? Explain two features resulting due to
rejuvenation. [6]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Discuss in detail with a case history how geological investigations
have helped for proper site of Dam. [6]

What are the geological requirements for the foundation of Bridge?[7]
OR

Explain with appropriate example the feasibility of dam alignment
which is crossing a DYKE. [6]

A site is proposed for excavation of tunnel is A-B and M-N, which is
passing through axis and limb region of fold respectively. Justify the
suitability of tunnel is such conditions. [7]

What observations and precautions are necessary during Core Drilling
for Preliminary Geological Exploration? [7]

Discuss feasibility of DAM in folded areas. Draw neat diagrams. [6]

OR
Explain the Geological conditions favorable for natural springs and
artesian wells. [7]
What is LANDSLIDE? What are the causes of it? [6]
corércor
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P2765 [ 6002] 281 [Total No. of Pages: 3

S.E. (Computer Engineering)
DISCRETEMATHEMATICS
(2015 Pattern) (Semester-1) (210241)

Time: 2Hours] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or
Q.No. 8.

2) Neat diagrams must be drawn wherever necessary.
3) Your answer will be valued as a whole.

4) Figuresto theright indicate full marks.

5) Assume suitable data if necessary.

Q1) a) What do you mean by equality of sets. Prove the following equalities.
[3]
)  A={1,2,3,4}, B={x:xis apositive integer <5 and X* < 18}
i) A={3,6},B={x:x"+3x-18=0}
b) How many integers from 1 to 100 are multiple of 2 or 3 [3]
c) Differentiate between Relation and functions. Discuss the following types
of function with proper mathematical notations: [6]
1)  Identity function
i) Injective function
)  Surjective function
iv) Bijective function
OR

Q2) a) There are two restaurants next to each other.One has a sign that says

“Good Food is not CHEAP” and the other has a sign” CHEAP Food is
not Good”. Are the signs conveying the same thing. Justify your answer

with truth table. [3]
b) Define the following with examples. [3]
1)  Uncountable infinite set
i)  Countable infinite set
c) Discuss the following terms: (Any three) [6]
1)  Partial ordering
i) Hasse Diagram
i) Transitive closure

iv) Chains and Antichains
P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Solve the following:
1)  Find out how many 5-digit number greater than 30,000 can be formed
from the digits 1,2,3,4,5. [2]
i)  Find the number of permutations which canbe made with the letters
of the word “ENGINEERING”. [2]
i) If"C _=56and "p_ =336.Find n and X where c is for combination
and P is for permutations. [4]
Explain the concept of Graph coloring. Identify the chromatic number
for the following: [4]
Type of Graph Chromatic Number

Complete Graph, k_
Star Graph s , n>1
Cycle Graph c_, n>1
Wheel Graph w_, n>2

OR
Write an algorithm for generating Permutation of {1,2,....n} Apply it for
n =3 case [4]
Explain the following terms: [8]

1)  Graph Isomorphism
1) Case study on Google Map
i) Euler and Hamilton Graph

Define Tree, Spanning Tree and Minimum Spanning tree with some
example. [6]
Find maximum flow in the transport network using Labelling procedure.
Determine the corresponding min cut [7]

f(\c) S. 6 T’B’C\‘(\S\?Q‘B'\“ Nekrwork,

OR
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Q6) a)

b)

Q7) a)

b)

[Nlustrate the steps used in kruskal’s Algorithm to construct the minimum
spanning tree for the following graph. Obtain the total cost of minimum
spanning tree. [7]

£y €oad Greaph.

Discuss the following terms: [6]

i)  Max-flow-min cut theorem
1) Game Tree

Define Algebraic system and n-ary operations. Discuss the Properties of
n-ary operations where n=2 [6]
i)  Closure

1) Commutative

i) Associative

iv) Identify

Define semi groups. Determine whether the following is a semi group or

not [7]
1)  (A,x) where A ={2,4,6,8,......}

i)  ({0,1},%)where x 1s a multiplication operators

OR
Q8) What are Groups and Rings. Explain the following terms with examples:
(Any three) [13]
1)  Abelian Group
i) Integral domain
i) Field
iv) Group Codes

& B ¥
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[6002]-282
S.EE. (Computer Engineering)
DIGITAL ELECTRONICSAND LOGICDESIGN
(2015 Pattern) (Semester - 1) (210242)
Time:2Hoursg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)

Ql) g

b)

Q2) &

b)
c)

Q3) 8

b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagram must be drawn wherever necessary.
Assume suitable data, if necessary.

Minimizethefollowinglogic function using K-map and implement it using

logic gates [4]

F(AB,CD)= zm(0,1,2,3,4,7,8,9,10,11,12,14)

Writetherulesfor BCD addition and give example. [2]

Draw and explain thelook - ahead carry generator [6]
OR

I mplement the following combinational logic circuitsusing multiplexer[ 6]

) Half-adder

i)  Half-Subtractor

Compare Moore and Mealy model [2]

What israce-around condition? How does it get eliminated in a Master-

Slave JK flipflop?Explain [4]

Draw the ASM chart for the following state machine. A 2-bit up counter
Isto be designed with output AB and enable* X" . if X’ = 0, then counter
changes the state as 00-01-10-11-00.1f X’ =1,

then counter should remain in current state. Design the circuit using J-K
FF and suitable Mux. [6]

Draw the Block diagram of PLD & explain [6]
OR

PT.O.



Q4) &)
b)

Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) 8
b)

What isVHDL ? Explain thethree modeling stylesin VHDL [4]
List the Various VHDL operators. [2]

Implement the following output functions using asuitable PLA. [6]

F1(A,B,C,D) = > m(37,89,11,15)

F2 (A,B,C)D) = > m(15,7,11,15)

Compare TTL and CMOS |l ogic family and also draw CMOS-NOR gate
[7]

Draw three input standard TTL NAND gate with totem-pole output and
explainitsoperation [6]

OR

Definethefollowing parametersof digital |Cfamiliesand givetheir typical
valuesfor TTL [6]

1)  Propagationdelay

i)  Fan-out

i)  Figureof merit

What islogic family? Givetheclassification of logic family in detail .[ 7]

Compare microprocessor and microcontroller [7]
Explain any three addressing modes of 8051 with example [6]
OR

Draw and explain Timer control register (TCON) [7]
Explain thefollowing instructions with respective to 8051 and also give
example of each [6]
) RETI
i) SETB
i) SWAPA

D D B
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[6002]-283
S.E. (Computer Engineering)
DATASTRUCTURESANDALGORITHMS
(2015 Pattern) (Semester - 1) (210243)
Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer to the questions Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Assume Suitable data, if necessary.
3) Draw neat labelled diagram wherever necesary.
4) Figures to the right indicate full marks.
Q1) a Differentiate betweenfollowing. [6]
I)  Linear and Non linear Data Structures
ii)  Static and Dynamic Data Structures
b) Writepseudo C/C++ codeto implement polynomial multiplication using
aray. [6]
OR
Q2) @ Explain fast transpose of sparse matrix with suitable example. Discuss
the time complexity of fast transpose. [6]
b) Explain asymptotic notations Big Oh, Omega and Theta with suitable
example of each. [6]
Q3) @ Write pseudo C/C++ codeto insert element in singly linked list. [6]
b) Explainthe stepwise conversion using stack for thegiveninfix expression

to the postfix expression : [6]
(A+B) * D+E/(F+A*D)+C

PT.O.



Q4) a)
b)
Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

OR
What are the advantages and disadvantages of doubly linked list over

singlelinked list? Explain node structure of doubly linked list. [6]
Write pseudo C/C++ code to implement stack using linked list. [6]
Definethefollowing termswith examples [6]

1) Input restricted deque
i) Output restricted deque
Write pseudo c/c++ code to implement following operations on circular

queue [7]
) Create
i) deete
i) display

OR
Explain Linear queue and Circular queue with suitable example. Give
advantages of Circular queue over Linear queue. [7]

Write pseudo C/C++ codeto implement double ended queue using arrays.

[6]

Sort the following numbers using Quick sort. [7]
55, 85, 45, 11, 34, 05, 89, 99, 67
Discussits time complexity and space complexity

Explain sequential search and binary search with appropriate example.

Comment on their data organization, time complexity and space

complexity [6]
OR

Sort the following numbers using insertion sort: [7]

18, 13, 12,22, 15,24, 10,16,19,14,30

Write an algorithm for Fibonacci search. Find out time complexity. [6]

X X X
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[6002]-284
SE. (Computer)
COMPUTER ORGANIZATIONANDARCHITECTURE
(2015 Pattern) (Semester - 1) (Theory) (210244)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a Dividethefollowing using non-restoring division agorithm [6]
Dividend =1100
Devisor = 0011
b) Explain cache updating policiesin detail. [6]
OR

Q2) @ Explanindetals|EEE Standardsfor Representing floating point Numbers
infollowing formats. [6]

)  SinglePrecision
ii) DoublePrecision

b) Explaininbrief RAID levelsin detail. [6]

Q3) @ What ismachineinstruction? Explain any threetypes of opreations. [6]

b) Whatistheuseof DMA?Explaincyclestealingin DMA. [6]

OR
Q4) @ Compare memory mapped I/0O and 1/O mapped 1/0. [6]
b) Explainfollowing addressing modeswith one example each [6]

)  Displacement Addressing

i)  Register Indirect

PT.O.



Q5) 8
b)

Q6) 8
b)

Q7) &

b)

Q3) a)
b)

Draw and explain architecture of 8086. [7]

Explaininstruction pipelining in detail. [6]
OR

Compare superscalar and super pipelined approaches. [6]

List the features of 8086 microprocessor. [7]

Write a control sequence for the following instruction for single bus

organization : ADD (R3), R1. [6]
Explainin detail state table design method for hardwired control design.
[7]

OR

Draw and explain detail block diagram of hardwired control unit.  [7]
List the application of microprogramming. [6]
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[6002]-285

S.E. (Computer Engineering)
OBJECT ORIENTED PROGRAMMING
(2015 Pattern) (Semester - 1) (210245)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer question 1or 2,30r 4,50r 6 and 7 or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1I) a) Differentiate constructor and destructor? [5]
b) Compare abstraction and encapsulation in C++? [4]
c) What are the main features of OOPs? Explain two in detail? [3]

OR

02) a) Explain inheritance and its different types with suitable syntax in C++.

[5]
b) Define Inline function? Explain with suitable program in C++.  [4]

c) What is abstract class? Give suitable example. [3]

03) a) What is the Friend function? Write syntax to declare in C++. Discuss
different features of friend function in C++. [7]

b) What does template mean in C++? Write a program to handle
multiplication of two numbers using template. [6]

OR

04) a) What is an exception? How is exception handled in C++ explain with
example. [7]

b) Explain type casting, implicit type casting and explicit type casting.
[6]

PT.O.



05) a)

b)

Q06) a)
b)

Q7) a)

b)

08) a)

b)

Describe file handling in C++? Explain different file handling functions

in C++ with suitable syntax. [6]

Explain error handling in file I/O with suitable program. [6]
OR

What is a Stream? Explain types of streams available in C++. [6]

Explain overloading the Extraction and Insertion operators in C++
with example. [6]

What is container? List the container classes in C++. Explain any one

of them with suitable code. [7]

Write a program in C++ using the open(), eof( ) & getline( ) functions

to open & read file contents line by line. [6]
OR

Use minimum 8 functions of vector STL. Write a program to explain

the same. [7]

What is STL? List different types of STL containers. [6]

m|mim
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S.E. (Computer Engineering/IT)
ENGINEERING MATHEMATICSHII
(2015 Pattern) (Semester-11) (207003)

Time: 2Hours] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Q.No.1 OR Q.No. 2, Q.No. 3 Or Q.No. 4, Q.5 or Q.No.6, Q.No. 7 Or
Q.No. 8.

2) Neat diagrams must be drawn wherever necessary.
3) Your answer will be valued as a Whole.

4) Figuresto theright indicate full marks.

5) Assume suitable data, if necessary.

Q1) a) Solve any two of the following: [8]

2
1) >+ Y =tanx (use method of variation of parameters)
dx

i) (D’+3D+2)y=e"+5x

Xzﬂ_:sxﬂ

Ve o +5y = Xsin (logx)

iif)
b) Solve the following integral equation using Fourier transform [4]

0<A4<1

. |
IF(X) sinAxdx =
° 0 A1>2

OR

Q2) a) Ancelectrical circuit consists of an inductance 0.1 henry, a registance R of
20 ohms & a condenser of capacitance C of 25 microfards. If the diff

2

d d
T, RS, % =0. Then find the charge q and

eq" of electric circuit L

dt? dt
current 1 at any time t, given that when t = 0, q = 0.05 columbs and
. dq
I=—=0

P.T.O.



b)

Q3) a)

b)

Q4) a)

b)

Solve any one [4]

)  Find 21{ ! }
(z—"2) (z— 14)

i)  Find Z transform of f (k) =2"sin (3k+2),k>0
Using Z transform solve the difference eq® [4]
12f(k+2)—7F(k+1)+ f(X)=0 where f(0)=0, f(1)=3,k>0

The first four moments of a distribution about the value 4 are -2, 0,1 and
3 obtain the first four central moments 3, and f3, [4]
Fit a straight line of the form y = ax+ bto the following data by the least
squares method. [4]
X -2 -1 1 3 4 6
y 3 4 -1 2 -2 0
A die is throun 8 times and it is required to find the probability that 3 will
show [4]
1)  Exacty 2 times
i)  Atleast seren times
) at least once

OR
The life of army shoes in normally distributed with mean 8 months and
standard deviation 2 months. If 5000 pairs are issued how many pairs
would be expected to need replacement after 12 months?
[Given : P (z>2)=0.0228] [4]
Suppose that a book of 600 pages contains 40 printing mistakes. Assume
that these errors are randomly distributed throughout the book and X, the
number of errors per page has a poisson distribution. What is the
probability that 10 pages selected at random will be free of errors?  [4]
The reqression equations calculated from a given set of observations for

two random variables are [4]
X=-04y+6.4
y=-0.6Xx+4.6

calculate X,y and ¢.
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Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

[6002]-286

Find the directional derivative of ¢ = xy? + yz’at (1,-1,1) in the
direction of vector T +27 + 2K . [4]
Show that curlcurlculcurl E = V*E, if E is solenoidal vector field. [4]

Evaluate the line integral of vector point function F = (x* — y*)I +2Xy |

along the curve y* = Xfrom point (0,0) to (1,1) in xy plane. [9]
OR
If directional derivative of ¢ = ax’y + by’z+ cz’xat (1,1,1) has maximum

X—1 -3 z
magnitude 15 in the direction parallel to line - = y—2 = T find a,b,c.
[4]

Show that (any one) [4]
) V@ rn=a
i) Vx@xr)=2a

Using Green’s hemma, evaluate the integral <j>(xydx + y*dy) over the area
C

bounded by curves y=x’& line Y= Xin first quadrant. [9]
If F(z) =u+tiv is analytic, find f (z)if u+v = e™(cosy-siny). [4]
Evaluate 95 d dzwhere c is |Z + 1| =Y. [5]
L (z+1)*(z+2)
. -z -

Show that under transformation W= T4 g Xaxisinz plane maps on to
circle |W| =1. [4]
OR
Show that analytic Function with constant modulus is constant. [4]

27 +2z+1 _
Evaluate § dZ where C is |z+1|=2. [5]

c (Z+1)2 (2_3)
Find bilinear transformation which maps —i,0,2 +1iof z plane onto
0,-2i,4 of w-plane. [4]

O
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S.E. (Computer Engineering)
COMPUTER GRAPHICS

(2015 Pattern) (Semester - 11) (210251)
Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data, if necessary.

Q1) @ Explainwinding number method. I nvestigate whether the method supports
I ntersection polygons? [6]

b) Explain Bresenham’sline generation agorithm by deriving the steps. [6]

OR
Q2) @ Explainmidpoint circle generation algorithm by deriving thesteps.  [6]
b) ExplainBoundary fill algorithm for polygon. [6]

Q3) @ Explain 2D transformation (Scaling, Rotation and Trandlation about an

arbitrary point) along with matrices. [6]

b) What is a segment? How do we create it? Why do we need segments?
Why to do segment renaming operation. [6]

OR

Q4) @ What ishomogeneous coordinate system? Derive transformation matrix
for rotation about arbitrary point. [6]

b) Why colour modelsare used? Enlist different colour models. Explain any

two colour models with diagram. [6]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)

Explain Areasubdivision (Warnock) algorithm with the help of thediagram
and its applications. [7]

Explain Diffusereflection and Specular Reflection. [6]
OR

Explain how Binary space partition algorithm is used to remove hidden
surfaces. [7]

What is shading? What steps are required to shade an object using
Gaurauds shading algorithms? [6]

Explain B-Spline curve. Draw relevant diagrams. [7]

Define Fractals, Fractalsdimension and illustrate Hilberts curve. [6]
OR

Explain 1860 with block diagram. [7]

DefineFractals, Topological dimension andillustrate Triadic Koch curve.

[6]
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S.E. (Computer)
ADVANCED DATA STRUCTURES
(2015 Pattern) (Semester - 1) (210252)
Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :
1) Answer Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6 and Q.No.7 or
Q.No.8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
Q1) @ Write a pseudo code for non-recursive post-order traversal of binary
search tree. [6]
b) What arethe methodsused for traversing the graph? Explain each with an
example. [6]
OR
Q2) @ Writepseudo-codefor performing level order traversal of abinary tree.[6]
b) What isaMinimum Spanning Tree? Explain Kruskal’s Algorithm with
following exampleto construct Minimum Spanning Tree. [6]
Q3) @ ObtainAVL treefrom thefollowing data. [6]
3050110804010 12060 207010090
b) Whatisacoallisonin Hashing? What are different Collision Resolution

Strategies? Explain any onewith example. [6]
OR

PT.O.



Q4) 8

b)

Q35) 8
b)

Q6) a)
b)

Q7) &)

b)

Q8) a)

b)

Explainthefollowing AV L treerotationswith example. [6]
i) LLii)RRIiii)LRiv) RL

Find the Optimal Binary Search Tree for the Identifier set
{al, a2, a3} = {10, 20, 30} with Probabilities of successful search as
{p1, p2, p3) ={0.5, 0.1, 0.05) and Probability of unsuccessful search as
{d0, 91, g2, g3} ={0.15, 0.1, 0.05, 0.05). [6]

What isB+ tree? Explain the del ete operation in B+ tree with example.[ 8]

What is Red-Black Tree? How it differsfrom AVL and AA trees.  [6]
OR

Construct B tree of order 5 for the following data. [7]

11282255142817 752 16 48 68 3 26 29 53 55 45

What is Splay Tree? Explain all rotationsin Splay Tree with example.[7]

Explainfollowing terms: [6]
)  Multi ListFiles

i)  Cora Rings

i)  EnvertedFiles

Explain sequential fileand random accessfile organization. [6]

OR
What isafile? List different modes of File. Explain any four functions
related to File handling in CPP. [6]
Explain the drawback of Sequential File Organization. Compare I ndex
Sequential and Direct Access File. [6]
VVVV
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S.EE. (Computer Engineering)
MICROPROCESSOR
(2015 Pattern) (Semester - 11) (210253)
Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.
Q1) @ Whatistheuseof following instructions? [4]
)  Wait
i) Lock
b) Explain segment addresstrandationin detail. [6]
c) Explain segment descriptor. [2]
OR
Q2) @ Explainthefollowing instructions, mention flag affected: [4]
) CWD
i)y BT
i) LAHF
b) Explainthe system address and system segment registers. [6]
c) Whatistheuseof direction flag? [2]
Q3) @ Difference between memory mapped I/O and I/O mapped I/0O. [6]
b) Listtheregister and data structure that are usesin Multitasking. [6]
OR
Q4) @ Explainthedifferenceexception conditions- Faults, Trapsand Aborts? 6]
b) WhatisIDT and how to locate IDT? [6]

PT.O.



Q5) @ Explainvariousdebugging feature of 80386. [6]

b)  Write short on “Task Switch Break Point”. [6]
OR
Q6) @ Which bit of EFLAGs indicates V86 mode? Explain how hardware and
software co-operator with each other to emulate V86 mode? [6]
b) Explain, how test registersare used in testing TLB? [6]
Q7) @ Which datatypes are supported by 803877 [8]
b) Write note on CLK2 and Internal processor clock. [6]
OR
Q8) @ Draw read cyclewith pipline addresstiming. [8]
b) Explainthefollowing Signals. [6]
) PEREQ
iy BUSY#
i) ERROR#
¢ o6 o
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[6002]-291
S.E. (Computer Engineering)
PRINCIPLES OF PROGRAMMING LANGUAGES
(2015 Pattern) (Semester - 11) (210254)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume Suitable data if necessary.

QI) a) What is an Activation Record? What are the attributes of Activation
Record? Explain with example how it plays an important role in

execution of recursive function. [6]
b) What is quality attributes? What are the quality attributes related to
Software? Explain [6]

OR

02) a) Explain the following with example with respect to data types :  [6]
1)  User-defined types and abstract data types
11)  Static versus dynamic program checking
ii1) Monomorphic versus polymorphic type systems

b) Explain the following with example in various structure of

programming languages : [6]
1)  Routines,
i1)  Style issues : side effects and aliasing
1i1) Exceptions

03) a) Explain the following with example in program : [6]
1)  Modularity,
i1) Encapsulation,
ii1) Interface and implementation,

b) Demonstrate through a program in Java how constructors can be used
for Initializing the elements of matrix with ‘0’ in the example on
Addition of 2 Matrics. [7]

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

OR
Explain with respect to a java : [6]
1)  An object reference
i1)  An object and a class
ii1)) An Object and Methods

Write a description about the following String methods in Java with
suitable example. [7]

1)  toCharArray()
i1) 1sEmpty()
iii) length()

1v) trim()

Describe Inheritance. List and explain the different types of inheritance.

Demonstrate how Java supports Multiple Inheritance. [6]

What is a Constructor? What are its different types? Demonstrate with

suitable example the different types of constructors used. [6]
OR

Explain the following with Java Programming with example declaring
objects, assigning object reference variables, constructors, this keyword,
garbage collection, finalize() method. [6]

What are Packages and Interface in Java. Write the syntax for creating
a package and interface in Java. [6]

What is an Exception? What are the different types of Exceptions ?

[llustrate how exceptions are handled in Java. [6]

Illustrate use of methods in PrintStream Class to implement Student

Information system. [7]
OR

Explain one example try block with multiple catch statements.  [6]

How the JavaScript is used for creating web based applications? Explain
its frameworks in detail. [7]

e
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P2774 [ 6002]-292 [Total No. of Pages: 3
S.E. (Electrical)/(I nstrumentation and control)
ENGINEERINGMATHEMATICSH I
(2015 Pattern) (Semester-1) (207006)

Time: 2Hours] [Max. Marks: 50

I nstructions to the candidates:

1
2)
3)
4)
5

Q1) a)

b)

Q2) a)

b)

Answer Q.1 or Q.2, Q.3or Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.

Use of electronic pocket calculator is allowed.
Assume suitable data if necessary.

Neat diagrams must be drawn wherver necessary.

Solve any two: [8]
) (D*-5D+6)y=4e™.

11) (D2 + 4) y =sec 2X by variation of parameters method.

d’ d
iif) de—le_3xd_i+3y: cos(x/glogx)_
Solve by Laplace transform method y'+y=t, y(0)=1,y(0)=-2.[4]

OR

An electric current consists of an inductance 0.1 henry a resistance R of
20 ohms and a condenser of capacitance C of 25%10° farads. If the

. . . oo da ~dg g

differential equation of electric circuit is: L e + RE + . =0 then find
the charge q at any time t. [4]
Solve any one. [4]
i)  Find L(e™tcost)
ii) Find L _

S(s’ +4)
Evaluate the following integral using Laplace transform: [4]

Te—zt (e_aI - e_bt)dt
t

0

P.T.O.



2 -2, 0<A<I
Q3) a) Solve the integral equation j f(X)sin(AX)dx = 0 1>1 [4]
) >

b) Attempt any one [4]
i)  Find the z-transform of f (k)= (k+1)5*,k >0
i)  Find inverse z-transform of

10z
F(2) :m by using inversion integral method.

c) If the directional derivative of ¢ =axy+byz+czx at (1,1,1) has
maximum magnitude 2 in a direction parallel to x-axis, Find values of

a,b,C. [4]
OR
Q4) a) Attempt any one [4]
- 1 3
i) Showthat V.|I'V| —||==
r r
i)  Show that Vx(air ]:_%+ 3(as'r)r—
r r r

b) Show that the vector field F = (y* cos(X)+ Z*) T + (2ysin(X))] + 2xzk

is conservative and find scalar field ¢ such that F=V ¢ [4]

c) Obtain f (k), given that [4]
12f(k+2)-7f(k+1)+ f(kK)=0, k>0, f(0)=0, f(1)=3.

Q5) Attempt any two [6]

a) Use Green’s theorem to evaluate I F-d 7 where

C

2 2

F:(zx—amy)i+x(4+gnynx:mﬂmeum$a5;+%;:Lz:o

b) Use divergence theorem to evaluate I I (X3i +Yji+2Zj ) d Swhere s is
S

the surface of the sphere x> + y* + 2 =1. [6]
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c) Usestoke’s theorem to evaluate .[4 ydx +2zdy + 6 ydzZ where c is the curve

of intersection of X’ +Yy> +Z* =6zand z=X+3. [7]
OR

Q6) Attempt any two

a)

b)

Q7) a)

b)

Q8) a)

b)

Find the work done in moving a particle once round the ellipse

X=5co0sd,y=4sin@,z=0 under the field of force. [6]
F=2X-y+2)i+(X+y-2)j+(3x=2y+ 7k

Evaluate ”r_ N dsover the surface of a sphere of radius 1 with centre at
S

origin. [6]

Apply stoke’s theorem to evaluate I (yl +2Z+ Xk) -d T where C is the
C

curve givenby X’ +y* + 22 =a’,x+z=a. [7]

If F(Z)=u+iv is analytic and u= X’ —3xy’.Find harmonic conjugate

of u. [4]

322 +2
Evaluate: Cf) ( >0z, where ‘¢’ is |7 =3. [4]

Z_
C
Find the bilinear transformation that maps the point z=0,1,2into the
points W =1, %5, ¥ [9]
OR

If F(z) = u+iv is analytic and V = € siny Find harmonic conjugate of V.
[4]

sin’ Z

: 7 =3

Evaluate.if . dzwhere C is |Z| A [4]

(z=—)

6
o , z-1

Find image of Y = Xunder the transformation W = Sl [9]

& B ¥
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[6002]-293

S.E. (Electrical)
Power Generation Technologies
(2015 Pattern) (203141) (Semester - 1)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Figures to the right side indicate full marks.

Q1) a) Explain coal handling system in thermal power plant with neat flow

chart. [6]
b) Explain carnot cycle with PV and TS Diagram. [6]
OR
02) a) Explain working of Air-preheater and economiser in thermal power
plant and show its location in layout. [6]
b) With the help of diagram explain the diesel power plant. [6]
03) a) Explain flow duration curve and hydrograph with example. [6]
b) Derive power in a wind and Environmental Impacts of Wind Turbines.
[7]
OR
04) a) Explain the following terms with sketches : [6]

1)  surge tank
11) water hammer
i) Spiliways

b) Explain working of Horizontal axis type wind turbine with diagram.[7]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Explain the process of municipal solid waste to energy conversion

with diagram. [7]

Explain the working of PV Cell and Simplest Equivalent Circuit for a

Photovoltaic Cell. [6]
OR

Describe the fuel cells. How are they used for energy storage

requirements. [6]

With the help of diagram explain the main concept of solar thermal
power plant. [7]

Define the terms in solar energy system :

1)  Solar constant

i1) Cloudy index

i11) Concentration ratio [6]

Explain grid connected renewable systems and their requirements. [6]

OR
Explain the Shading Impacts on I-V curves of PV cells. [6]
Explain the process Biomass energy conversion. [6]
PP ir
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P2776 [Total No. of Pages: 3
[6002]-294
S.E. (Electrical)
MATERIAL SCIENCE
(2015 Pattern) (Semester - 1) (203142)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) SolveQ.lor Q.2, Q3o0r Q4,Q50r Q.6 Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Physical Constants:

1) Angstrom Unit (AU) 1x10° metres

2) Boltzmann’s Constant (k) 1.380 x 102 joule. degree -1

3) Chargeon Electron (e) = 1.601 x 10*° coulomb
4) Massof Electron (m) = 9.107 x 103 kg

5) Electron volt (eV) = 1.602 x 10 joules
6) Massof Proton (m)) = 1627 x 10%" kg

7) Velocity of Light (c) = 2998 x 10 m/sec

8) Dielectric Constant of free space (g,) 8.854 x 102 F/m

9) Permeability of free space (u,) 4 x 107 H/m

10) Debye Unit =  3.33 x 10* coulomb. metre

PT.O.



Ql) &

b)

Q2) g

b)

Q3) 3

b)

Q4) a)

b)

Q5) 8

b)

What isthe difference between diel ectric material and insulating material ?
Hence write the properties and application and ceramics. [6]

What isdifferent mechanism of polarization? Explain any two with diagram.
[6]
OR

A pardllel plate capacitor has a capacitance of 2uF. The dielectric has a
permittivity ¢ =100. For an applied voltage of 1000 volts, find the energy
stored in the capacitor as well as the energy stored in polarizing the

dielectric. [6]
Explain the phenomenon of spontaneous polarization in ferroelectric
meterids. [6]

Explain the terms diamagnetism, paramagnetism, ferromagnetism and
antiferromagnetism and ferrimagnetism with the reference to magnetic
dipoles of the atom. [6]

Write materials used for super-capacitors, solders and super conductors.

[6]
OR

Describe the properties and application of thefollowing materials. [6]

1)  Highconductive materials

i)  Low conductive materials

Define [6]

)  Permeability

i)  Magnetic susceptibility

i) Magnetic Moment

IvV) Magnetization

Explain electrical, mechanical and vibrational properties of carbon nano
tubes. Give two applications of carbon nano tube. [7]

Explain with neat diagram, chemical reaction and application of Lead
acid battery. [6]
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OR
Q6) @ What do you mean by molecular machine? [6]

b) Explain with neat diagram, chemical reaction and application of Nickel
Cadmium. [7]

Q7) @ Withneat diagram, explain method of measurement of dielectric strength
of solid insulating material. Namethe solid insulating materials, which are

tested in laboratory. [7]
b) Describe measurement of flux density with Gauss meter. What is the
principle of operation of Gauss meter? [6]

OR

Q8) @ With neat circuit diagram and phasor diagram, explain measurement of
dielectric lossangle (tan 8) by Schering Bridge as per 1S 13585-1994.[ 7]

b) How will you test transformer oil? Explain with neat diagram of the test
set up. [6]
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P-2777 [Total No. of Pages : 2

[6002]-295
S.E. (Electrical)
ANALOG AND DIGITAL ELECTRONICS
(2015 Pattern) (Semester - 1) (203143)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates :

1) Attempt Q.No.1or 2, Q.No.3 or 4, Q.No.5 or 6, Attempt Q.No.7 or 8.
2) Figuresto theright indicates full marks.

Q1) a Explaintheoperation of SR flip flop with truth table. [6]

b) Perform: [6]
i) (0110),-(1000),using 1's complement.
i) (-12),, - (-7),, using 2's complement.

OR
Q2) a i) Writeashort note on Gray code and Excess-3 code. [6]
i)  UseK -map to minimize the following standard SOP expression :
ABC+ABC+ABC+ABC+ABC
b) Design Mod-5 synchronous up counter using JK flip flop. [6]

Q3) a Draw andexplainfrequency response characteristicsof ideal and practical
low passfilter. [7]

b) Explaintheworking of OPAM Pascomparator. Also draw the waveform.
[6]

OR

PT.O.



Q4) &)
b)

Q5) a

b)

Q6) &)
b)

Q7) a

b)

Q8) &
b)

Explain the application of OPAMP as square wave generator. [7]
Explain working of |C 555 astable multivibrator. [6]

Explain Darlington connection and explain how it improves the current
gan. [6]

Draw RC coupled amplifier. Also draw its frequency response. [6]
OR
Explain AC-DCload lineanalysisusing CE configuration of BJT.  [6]

Draw and explain construction of FET with its characteristics. [6]

Explain the construction and woking of three phase full wave bridge

rectifier connected to R-load with neat diagram. [7]
Compare dioderectifier with precision rectifier. [6]
OR

Explaintheworking of full wave precision rectifier with neat diagrams.[7]

A 230V, 50 Hz ac voltage is applied to the primary of 2:1 step down
transformer which isused in bridge rectifier, having aload resistance of
500 Ohm. Assuming the diodes to beideal, find: i) D.C. output voltage
i) PIV for each diodeiii) output frequency. [6]

* % *
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[6002]-296

S.E. (Electrical Engineering)

ELECTRICAL MEASUREMENTS AND
INSTRUMENTATION

(2015 Pattern) (Semester - 1) (203144)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto the right indicate full marks.

3) Use of logarithmic table, slide rule, Mollier chart, electronic pocket
calculator and steam table is allowed.

4)  Assume suitable data, if necessary.

Q1) a) Which three forces are required for satisfactory operation of an analog

indicating instrument? State the function of each force. [7]

b) Draw circuit diagram of Kelvin’s double bridge. Derive expression for
unknown resistance with usual notations. [6]

OR

02) a) Give detail classification of measuring instruments. Elaborate each type
in brief. [6]

b) With a circuit diagram derive the equation for an unknown self
inductance measurement using Anderson’s bridge. [7]

03) a) Draw a block diagram of electronic energy meter and explain how it

operates. [6]
b) Explain two wattmeter method for measuring power in a (R+L) load,
draw the phasor diagram. [6]

OR
Q4) a) Draw diagram of single phase induction type energy meter and label
all the parts. [6]

b) Explain construction of dynamo meter type wattmeter with neat
diagram. [6]

PT.O.



05) a)

b)

Q06) a)
b)

Q7) a)
b)

08) a)

b)

Explain measurement of voltage, time period and frequency using CRO.

[6]
With neat diagram, explain Mcleod gauge for low pressure
measurement. [6]

OR
Draw a neat diagram of DSO. State the functions of each part. [6]

What do you mean by transducer? Give detail classification of

transducers. [6]
What are the types of strain gauge? Explain wire strain gauge. [6]
Explain construction and working of RVDT with neat diagram. Also
list its applications. [7]
OR

Explain electrical method for level measurement with a suitable diagram.

[6]
Explain construction and working of LVDT with neat diagram. State
the effect of frequency on performance of LVDT. [7]

m|mim
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[6002]-297
S.EE. (Electrical)
POWER SYSTEM S
(2015 Pattern) (Semester - 11) (203145)
Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :
1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary

Q1) @ Defineterm base load and peak load plants . Explain the advantages of

Interconnected grid systems [6]
b) Explainvarious methods of improving string efficiency. [6]
OR
Q2) @ Withneat diagram, explain the construction and advantages of following
types of insulators. [6]
1)  Pintypelnsulator i) String Insulators

b) A generating station has a connected load of 43MW and maximum
demand of 20MW. The units generated being 61.5*10-6 per annum.

Calculate [6]
1)  Demand factor i) Averageload
i) Load factor.

Q3) @ Derivetheexpressionfor loop inductance of single phase overhead lines.
[8]

b) If themaximum permissibletensionintheline of span 200 meter is1450 kg.
Theweight of lineis0.684 kg/m. Calculate sag? [9]

OR

P.T.O.



Q4) 8

b)

QS5) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a

b)

Derivean expression for flux linkages [8]
i)  Dueto single current carrying conductor
i)  Inparalld current carrying conductors

A 33 kV, single core cable has conductor diameter of 1 cm and a sheath
inside diameter 4 cm. Find the maximum and minimum stress in the
Insulation. [9]

Derive an expression for capacitance of three phase line when conductors
are unsymmetrically spaced but transposed. [6]

A 16 kmlong transmission line consists of apair of conductors 1.5cmin

diameter spaced 2 m apart. Cal cul ate capacitance per km neglecting effect

of earth. [6]
OR

Explain necessity of trangposition of line conductorsinthreephaselines,[6]

Determine capacitance per phase per km of three phase transmission line

when conductors are arranged in horizontal plane and 4 meter apart.
Diameter of each conductor is 2 cm. assume complete transposition.[ 6]

Define generalized circuit constants of transmission line hence prove that
for any transmission linevalueof AD —-BC =1 [6]
TheABCD constants of three phasetransmissionlineareA =D = 0.936+j
0.016, B = 33.5 +j138 Q and C = (-0.9280+j901.223)*10°* mho. The
load at the receiving end is40 MW at 200 kV with power factor of 0.86
lagging. Find sending end voltage, sending end current and sending end
power factor. [7]
OR

Obtain the relationship for the sending end voltage and current in terms
of receiving end voltage and current for medium transmission line with

nominal ‘" method. [7]

Calculate ABCD constants for three phase 50 Hz transmission line with

following line parameters. [6]

Use Nomia 'T" method

R = 24Q, L=0.192 C=1.28*10°F G=0
Q000
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P2780 [ 6002] 208 [Total No. of Pages: 2

S.E. (Electrical)
ELECTRICAL MACHINES
(2015 Pattern) (Semester-11) (203146)

Time: 2Hours] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q.1lor Q.2,Q30r Q4,Q.500r Q.6 Q.7ro0Q.8.

2) Figuresto theright indicate full marks.

Q1) @ Draw phasor diagram of transformer at lagging power factor condition,

mark all parameters. [6]
b) With suitablediagram explain polarity test on transformer. [6]
OR
Q2) @ A 5KkVA, 250/500 volt, single phase transformer gave following test
results.

Open circuit test (conducted from LV side)
250 volt, 0.75 Amp, 60 watt

Short circuit test (conducted from HV side)
9volt, 6 Amp, 21.6 waitt

Determine equivalant circuit parametersfrom above data. [6]

b) State the necessary conditionsfor parallel operation of transformers.[6]

Q3) @ Draw aneat sketch of 4 point starter of DC motor mark all partsin it
Describe the working of it. [7]

b) Explainarmaturereactionin DC machinewith suitable diagrams, [6]
OR

Q4) @ A 300 volt DC Shunt motor has armature resistance of 0.05 ohm and
field resistance of 150 ohm. It runsat 750 rpm. Find the additional resis-
tance required in the field circuit to increase the speed to 1150 rpm.
Current taken by motor in both casesis 175 Amp. [7]

P.T.O.



b)

Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) a)

b)

Draw powerflow diagram of DC motor write the respective expressions
of Power and losses involved. [6]

Explain the concept of rotating magnetic field in case of 3 phase

Induction motor with suitable phasor diagrams and equations [6]

Explain rotor resistance starter used for dipring induction motor with

suitablediagram. [7]
OR

A 3phase, 50 Hz induction motor develops output of 15 kW at 950 rpm
at power factor of 0.86 lagging. The mechanical |osses are 730 watt and
stator losses are 1500 watt. Determine-Slip, rotor copper loss, motor
Input current drawn by motor. [6]
Describe no load and blocked rotor test conducted on 3 phase induction
motor with suitable circuit diagram write down the cal culationsinvolved.

[7]

Draw the phasar diagram of 3 phase induction motor. [6]

Derive the condition for maximum starting torque for three phase

induction motor. [6]
OR

With the help of torque speed characteristics explain effect of addition of

external resistancein rotor circuit of 3 phase dipring induction motor.
[6]

Clearly explain why induction motor isknown as generalized transformer.

[6]

& B ¥
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P-2781 [Total No. of Pages : 4
[6002]-299
S.E. (Electrical Engineering)
NETWORKANALYSIS
(2015 Pattern) (Semester - II) (203147)
Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answers Q. 10r2, Q.3 0r4,Q.50r6,Q.7or.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4)  Use of Calculator is allowed.
5) Assume Suitable data if necessary.
Q1) a) Reduce the network of figure 1, to a form with only one current source
across terminals AB. [7]
b) Find current through 5 ohm resistance by using Super Position Theorem

as shown in fig. [6]

OR

PTO.



02) a) Find Current I using Thevenins Theorem. [7]

b) Find current through 6 ohm resistance by using Nodal Analysis technique
as shown in fig [6]

1ov 2JL 8N
50 Y

F’MM% —} %mz f&;/;—%-g“v

Aoy 4
03) a) Inthe circuit, the switch S1 is closed at time t= 0 and switch S2 is closed
at time t = 0.1 sec find the transient current by using classical theory &

also draw this current for two intervals. [7]

54,

b) R-L-C circuit is excited by DC voltage source. Find Current i(t) using
conventional method. The switch is closed at timt t = 0. [6]

t=0 210 ;/:z..la

v 7 , 1

S

OR
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04) a) Afterbeing on position 1 for long time, the switch is thrown on position 2

at time t = 0, find current using Laplace Transform technique. [7]
2./L 4
2.
4 = o°1H
b) Obtain F(S) for the wave shown in fig. [6]

05) a) Find Z parameter for the circuit as shown in fig [6]
%4
A'hvivi.' i
L\ 2
1o ;'A}’n'(‘;»‘f' WA b 2
Vi Iy ) gi" ( 12‘ V3
10 o 2"
b) Find Transmission parameter for the circuit as shown in fig. [6]
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06) a)

Draw the time domain wave form for various types of transfer function &
comment on stability of system. [6]

b) For the network shown in fig , Find Hybrid Parameters. [6]

Q7) a)

b)

08) a)

b)

Derive the expression for attenuation constant and Phase shift of proto
type constant K high pass filter. [6]

A low pass filter is composed of symmetrical 7 section. Each series arm
and shunt arm is 0.02 Henery and 2 microfarad. Find cutoff frequency
and design Resistance. [6]

OR

A HPF section is constructed from two capacitors 1 microfarad each
and 15 milli henery find cutoff frequency and design Resistance. [6]

Design a T section constant K HPF having cut off frequency of 10 KHz
and nominal Design Resistance R = 600 ohms Also find Character
Impedance Z and phase constant at 25 KHz. [6]

X X X
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[Total No. of Pages: 2
[6002]-300
S.E. (Electrical)

NUMERICAL METHODSAND COMPUTER PROGRAMMING

(2015 Pattern) (Semester - 11) (203148)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) a

b)

Q3) 8

b)

Q4) a)
b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Explainfollowing instruction used in C languages. [6]

) printf

i) scanf

i) getch

State and explain Descarte’s Rule of sign with example given as

X'+ 2¢+10x—-20=0. [7]
OR

Write short notes on [6]

1)  Functionscall by value

i)  Functionscall by reference

Explain truncation error and round off errors with example. [7]

Explain Bisection method for solution of transcendental equation with
graphical representation. [6]

Use Newton'sdivided differenceinterpolation to find polynomial equation
to fit following the data points (0, 2), (1, 3), (2, 12) and (5, 147). [6]

OR
Deriveformulafor Newton’s backward i nterpol ation with assumptions.[ 6]

Solve f(x) = x* —sin (x) + 1 using NR method with initial value x, = -2
correct to three decimal places. [6]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)

Derive Trapezoidal rule for numerical integration as a specia case of
Newton’'s Cote formula. [6]

d
Solve d_i: VX2 +Y fory =02 with y(0) =0.8and h= 0.2 using 4"
order RK method. [7]
OR

Explain Taylor’s series method for the solution of ordinary differential
eguation. [6]

1
Solve LZLZ(X2 + y?) dxdy using Trapezoidal rule. Take h=k = > [7]

Explain Gauss €limination method for solving simultaneous equations.[ 6]

Find inverse of matrix using Gauss Jordan method. [6]
8 -4 0
A=-4 8 -4
0O -4 8
OR

Explain Gauss Seidel method for solution of simultaneous equation. [6]

Find thelargest Eigen value of matrix

3 -5 1
Az{ 5 4} using power method with initial value of L} [6]
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[6002]-301

S.E. (Electrical)

FUNDAMENTALSOFMICROCONTROLLERANDITS
APPLICATIONS

(2015 Patter n) (Semester - II) (203149)
Time: 2Hourg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 0r Q.8.
2) Figures to right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use suitable data, if necessary.

Q1) @ What arethefunctions of the following pins of 80517 [6]
) ALE
i) PSEN
i) EA
b) Explaintheaddressing modesof 8051 Microcontroller with examples.[6]
OR
Q2) @ With aneat diagram show interfacing of 8 KB of Data ROM memory to
8051. [6]
b) Explain the stack organization and enlist instructions related to stack.
Whereisthe stack pointer initialized at power ON? [6]

Q3) @ Write a program to clear 10 RAM locations starting at RAM address

20H. [6]
b) Write note on interrupt structure of 8051. What are the steps taken by
8051 in responseto aninterrupt? [7]

OR

Q4) @ Writeaprogram to create a square wave of 66% duty cycle on Port 1 bit O.
[6]
b) Explainthefunction of SBUF and SCON registersin detail. [7]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Qg) a)

b)

Explain with diagram, 8255 M ode 1 | nput mode and the handshake signals

used. [6]
Interface DAC 0808 with 8051 Microcontroller. Write a program to
generatetriangular waveform. [6]
OR
Explain with diagram, 8255 Mode 1 output mode and the handshake
signals used. [6]
Explain the use of BSR mode of 8255. Write a program to set PC, and
PC, and reset it after some time. [6]
With the help of block diagram, show how power can be measured using
8051. [6]
Draw aninterfacing diagram and write program for control of arelay by
using 8051. [7]
OR

With diagram, explain the 4 x 4 matrix keyboard interfacing to 8051
microcontroller. [6]

Draw an interfacing diagram and write program for speed control of a
stepper motor using 8051. [7]

VVVV

[6002]-301 2



Total No. of Questions : 8] SEAT No. :

P2784 [Total No. of Pages : 2
[6002]-302

S. E. (Electronics/E&TC)
SIGNALS AND SYSTEMS
(2015 Pattern) (Semester - I) (204181)

Time : 2 Hours| [Max. Marks : 50

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to right indicate full marks.

Q1) a) Define signal. Sketch and write mathematical expression for continuous
time impulse signal and signum signal. [6]
b) Find convolution of x(¢) = u(¢) and A(¢) = 24(¢) using graphical method.
[6]
OR

02) a) Determine whether the system defined by y[n] = x [r] + nx [n + 1] is
static or dynamic, linear or non-linear, causal or non causal, stable or

unstable and time invariant or time variant. [6]
b) Find convolution of x[n] = {1, 1, 1, -1, -1} and A[n] = {1, 2, 3, 2, 1}.
T T

[6]

03) a) What is fourier series. What are types of representing fourier series,
write their expressions. [6]

b) Find fourier transform of the signal x(f)=2rect(t/4). Also sketch
magnitude and phase response. [6]
OR

04) a) What are dirichlet conditions for existence of fourier series. Also write
simplifications in fourier coefficents @ and b _for even and odd symmetric
waveforms. [6]

b) State and write any six properties of Fourier Transform. [6]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)
b)

08) a)

b)

Find initial and find value of signal x(#) whose Laplace transform is

(2s+3)
X S)=———"—
() S +557+65° 16]
: . 10
Find the inverse Lalpace transform of X(s) = ———. [7]
s +4s+3

Assume x(¢) to be causal

OR
Evaluate the Laplace transform of x(¢) = e* u(¢). and x(¢) = e u(-—t) .
Also draw ROC for both signals. (7]
State and prove time shifting and integration property of Laplace
Transform. [6]
Define PDF and CDF. Also state their properties. [6]

A certain random variable has the CDF given by.
Fx)=0 forx<0

=kx* for0<x<10

=100 for x> 10

Then find K, P(x < 5) and P(5 < x < 7). Also plot the corresponding
PDF.

OR
Given the PDF for different x values as [6]
x=1,PDF=0.2, x=2 PDF =0.1,x =3 PDF =0.3.
x =4, PDF=0.3, x=5 PDF =0.1.
Draw PDF and corresponding CDF.

What are statistical properties of Random variables, state and explain.

[7]

VOOQ

[6002]-302 2



Total No. of Questions : 8] SEAT No. :

P-2785 [Total No. Of Pages : 2

[6002]-303
S.E.(Eelectronics/E& TC)
ELECTRONIC DEVICES AND CIRCUITS
(204182) (2015 Pattern) (Semester-1)

Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :

1)  Neat diagrams must be drawn wherever necessary.

2)  Figuresto theright indicate full marks.

3) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Q1) & Draw and explain construction of n-channel FET with its V-I

Characteristics. [6]
b) Explain following non ideal V-I Characteristics of MOSFET draw
respective diagrams. [6]
), Body Effect i)  Finite Output Resistance
OR
Q2) @ Draw drain characteristics of for n channel JFET. If pinch off voltageis
-4V and | .= 9mA, calculate drain current if V = -2V [6]

b) Draw and explain constant current source biasing for MOSFET [6]

Q3) & Determine gm, Av, Ri, Ro for given E-ENMOSFET if gm = 1.6mA/V,
r =40k [6]

VDD =20V

P.T.O



b)

Q4) &)

b)

Q5) a)

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

Draw and explain how CMOS inverter works as amplifier with active

load configuration. [6]
OR

Explain how MOSFET works as a [6]

) Diode i) Switch

Write the short note on MOSFET scaling. What are small geometry
effects? [6]

Draw the circuit dagram for Colpitts oscillator and calculate its output
frequency if C1 = C2 =500 pF & L = 1mH. [8]

Compare voltage series and current series FET feedback amplifierswith
respect to D, transfer gain, input impedance, output impedance and B.W.

(3]
OR

Draw and explain Wein Bridge oscillator. What are its advantages and
disadvantages over phase shift oscillator? [8]

What are the effects of negative feedback on terminal characteristicsof 4
typesamplifier? [9]

Draw and explain Block diagram of an adjustable three terminal positive
voltageregulator. [6]

For adjustable voltage regulator LM317 calculate output voltage with
R1=240 Q,R2=2K Q and | adj = 100u A.Draw the block diagram.
[7]

OR

What is Low drop out voltage regulator? Explain in detail with its block
diagram. [6]

Draw and explain block diagram of SMPS. Mention its type and output
voltage equation respectively. [7]

THINY
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[6002]-304
SEE. (Electronic/E&TC)
ELECTRICAL CIRCUITS AND MACHINES
(2015 Pattern) (Semester - 1) (204183)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates :

1) Answer Q.No.1lor Q.No.2, Q.No.3or Q.No.4, Q.No.5or Q.No.6, Q.No.7or Q.No.8.
2) Figuresto theright indicate full marks.

Ql) a Stateand explain superposition theorem. [6]
b) How O.C & S.C test are conducted on a transformer? Explain the
procedure with diagram. [7]

OR

Q2) a Satetheapplicationsof auto transformer on which factor, the regulation
of atransformer is dependent. [7]

b) Explain voltage to current source transformation. How it is useful in the
circuit analysis. [6]

Q3) a Differentiate betweenlap and wavetypeof armature windingsusedinthe

D.C. machines. [6]
b) What is the effect of dlip on rotor parameters such as emf impedance,
frequency, current and power factor in 3 phase I.m. [6]
OR
Q4) @ ListApplicationsof : [6]

I) 3 phaseinduction motor
i)  Synchronous motor

b) Explain the various methods of speed control of dc series motor.  [6]

PT.O.



Q5)

Q6)

Q7)

Q8)

b)

b)

b)

b)

Explain the construction and working principle of BLDC motor. [6]
Write a short note on Reluctance motor. List its applications. [7]
OR

Distinguish between Brushless D.C. motor and Conventional D.C. motor.

[6]

Explain the construction and working principle of universal motor. [7]

Write short note on shaded pole induction motor. [6]
Explain the working of armature controlled D.C. servomotor. [6]
OR

Compare variable Reluctance and permanent magnet stepper motors.[6]

Write short note on Permanent Magnet Stepper Motor. [6]

* ¥ *
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[6002]-305
S.E. (Electronics E& TC)
DATASTRUCTURES & ALGORITHMS
(2015 Pattern) (Semester - 1) (204184)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explainconstants, variables and keywordsin C with example. [6]
b) Explainthefollowingtermsinshortin Clanguage? [6]
)  Functions
i) Macros
i)  Recursion
OR
Q2) @ What is the time complexity of the algorithm? Write down the time
complexity of each searching and sorting al gorithm. [6]
b) What is the selection sort? Sort the following data using selection sort
algorithm: 9, 30, 26, 12, 32, 22, 8, 44. [6]

Q3) @ Convert the following infix expression to postfix using stack

((A—(B+C)y*D)I(E + F)). [4]
b) Evauatethefollowing postfix expression [4]
AB +C -

A=6,B=4,C=3

c) Whatisthesignificanceof ADT?WhousesADT?WriteADT for stack.[5]

OR
Q4) @ Write Cfunction to create adoubly circular linked list. [8]
b) Draw single circular linked list with 5 nodes. Show proper pointers at
respective positions. Explain each pointer need in detail. [9]

PT.O.



Q5) 8

Write down inorder, preorder & post order sequences of traversing with

proper explanation. [6]
b) Represent abovetreewithlink list & array. [6]
OR
Q6) @ Write down structures of general tree, binary search tree, & threaded
binary tree. Explain each. [6]
b) WhatisBinary Search Tree? Draw BST for [6]

35,23,1,5, 26, 78, 222

Q7) @ Findthe minimum spanning tree cost and path using Kruskal’ salgorithm.
[6]
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b) Explainfollowing Graph Terminologiesin Data Structure? [7]
)  Vertex
i)  Edge(Arc)
i)  Degree
Iv) Indegree
v)  Outdegree
vi) Adjacency
vii) Weighted Edge

OR
Q8) a)
1)  Find the BFS sequence [6]
i)  Find the DFS sequence
i) Which data structures are used for each of above sequences?
b)

Using Dijkstra sagorithm find the shortest pathsfrom node 1 to al nodes.
[7]

¢ ¢ ¢
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[6002]-306
S.E. (Electronics/E & TC)
DIGITAL ELECTRONICS
(2015 Pattern) (Semester - I) (204185)
Time : 2 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4
5)

01) a)

b)
C)

02) a)
b)

03) a)

b)

Answer Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
Neat Diagram must be drawn wherever necessary.

Figures to the right indicates full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Draw and Explain 4:1 MUX-block diagram, truth table, working and
logic diagram using basic gates. [6]
Explain JK Flip flop with neat Block diagram, truth table. [4]
Compare Encoder and Decoder. [2]
OR
Define K-map with example. [4]
Design 2 - bit comparator circuit. (4]
Explain look ahead carry generator circuit. [4]

Design the sequential circuit for the given state diagram using D flip flop.
[6]
Explain with neat diagram 2 input CMOS NOR gate. [6]

OR

PT.O.



04) a)

b)

05) a)
b)

Q6) a)
b)

Q7) a)
b)

08) a)
b)

c)

Explain the following characteristics of digital IC’s:
1)  Figure of merit
i)  Noise immunity

i) Input and Output Voltages

[6]

Write short note on state diagram and state table with suitable example.

Differentiate between ROM and RAM?
Compare SRAM and DRAM.

OR

Design and implement 2-bit comparator using PAL?

Explain FPGA architecture.

Explain working of Ports in 8051 microcontroller.
Draw and explain block diagram of 8051 in detail.
Explain following instructions of 8051.

i) AND
i) DIVAB
i) DINZ

OR

Write short note on internal memory organization of 8051.

Draw and Explain Timer counter of 8051 in detail.
Explain following pins of 8051.

i) XTAL
i) TI
iiiy TXD

303 TV
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[ 6002]-307 [Total No. of Pages: 4
S.E.(Electronics/E& TC)
ENGINEERINGMATHEMATICSH I
(2015 Pattern) (Semester-11) (207005)

Time: 2Hours] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q.No.1 or Q.No. 2, Q.No. 3 or Q.No. 4, Q.No 5 or Q.No. 6, Q.No. 7 or
Q.No 8.

2) Neat diagram must be drawn wherever necessary.
3) Figuresto right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Solve any two of the following. [8]
2
i) ¥+6%+9y:e‘3XCOSZX
. dy . -
11) Ve + Y = sec X(using method of variation of parameters)
dy , dy
X2 _ 2 e A 4 — X2
e X
b) Find Fourier cosine transform of [4]

f(X)=cosX, 0O<x<a
= 0, X>a
OR
Q2) a) Anemf200 V isin series with a. 10 Q resistor, 1 henry inductor and 0.02

farad capacitor. At t=0 charge Q and current I are zero. Find charge Q
and current | at any time t. [4]

b) Solve any one of the following [4]
1)  Find Z transform of :
f(k)=Ke™, K=0
i) Find inverse Z-transform of

8z
(z-1)(z-2)

F(z)= 7>2

P.T.O.



Q3) a)

b)

Q4) a)

b)

Solve the difference equation [4]

f(k+1)+%f(k):(ﬂ,

Where f(0)=0, k>0

Find Lagrange’s inter polating polynomial passing through set of points.

[4]

X 0O 1] 2

yl 1101

Useitto findy at x =4

Use Runge - Kutta method of fourth order to obtain the numerical solu-

d
tions ofd—i=x}’+ y*, ¥(0)=1 to find y at x= 0.1 with h= 0.1 [4]

Find the values of a,b,c if the vector field F =(x+2y+az)i +

(bx—3y—2)] + (4X+cy+22)k is irrotational. [4]
OR
Show that (any one): [4]
i v.(rvinj - ”(”n; 2)
r r

i v(gjzg_ 4@r)r

r4 r4 r6
Find the directional derivative of ¢ =Xy + Z* at (2,1,1) along the direction

of T +27 -2k [4]

Evaluate |

—_——
2

by dividing the integral into equally spaced intervals of

[\S)

X

width 0.25 by using Simpson’s %rd rule [4]
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Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Find the work done in moving the particle once round the circle
X +Y =16,2=0 under the force field [4]

F =(2xy+3Z2)1 + (X +4y2)] + 2y’ + 62¥)kK.

|

Using Gauss - Divergence theorem, show that _U -Nds=0 [4]

S

w

r

Using Stoke’s theorem, evaluate ”(Vxl_:) -d Sfor F=yT +7 +xk

where S is the surface of the paraboloid z=1- x> —y*; 2>0. [9]
OR

Evaluate (j}(sinz dx—cosxdy + sinydz) Where C is boundary of the rect-

angleOS;SE,OSySI,Z:& [4]

Using Gauss - Divergence theorem, evaluate H F-Adsfor F=4xz —

y’] +yzk and S, the surface of the cube bounded by the planes
X=0,x=2,y=0,y=2,2=0,z=2. [4]

Using Stoke’s theorem, evaluate (ﬁ(2 yi +7 +3y E) -d T where C is

C

boundary of the rectangle 0 < x<2,0<y<3,z=1. [9]

Show that analytic function f(z) with constant amplitude is constant. [4]

Z

e
(z+2)

Evaluate, I f (2)dz, where f(2)= & Cis ‘Z+ 2‘ =2 [9]
C

Find the bilinear transformation which maps the points z=1,i,—1from

z-Plane into the points w=i,0,—i in w-plane [4]

OR
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Q8) a)

b)

y : . :
If V= mﬁnd u, such that the function f(z)=u+Iivis an analytic

function. [4]

2z2+1

Evaluate, Ccﬁ (z+1)(z-3) dz, where C is the contour |z+ 1| =2 [9]

Show that the map of the straight line y = X under the transformation
z-1.

W= 771 is a circle in w-plane [4]

& & &
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[6002]-308

S.E. (E&TC/Electronics)
INTEGRATED CIRCUITS
(2015 Pattern) (Semester - 11) (204187)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Q.lor Q2 Q3o0r Q4,Q50r Q.6, Q.7 or Q8.

2) Figuresto the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Assume suitable data, if necessary.

Q1) a) Draw block diagram of op-amp and explain in detail. [6]
b) Draw the circuit diagram of practical integrator and write equation for
output voltage (Vo). [6]

OR

02) a) An emitter biased Dual Input Balanced Output differential amplifier
has the following specifications. [6]

V_ ==#I0V,R, =R, =37kQand R, =42kQ, B =f, =p=
100 & V,, = 0.7V.

Calculate :

i)  Voltage gain (A))

i)  Input Resistance (R)
iii) Output Resistance (R )

b) Draw neat circuit diagram and explain voltage follower. [6]

03) a) Draw V to I converter with grounded load and explain with its output
equation. [6]

b) Explain with neat circuit diagram working of inverting precision full
wave rectifier with its waveform. [6]

PT.O.



04) a)

b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)

b)

OR

Draw circuit diagram of inverting Schmitt trigger and plot hysteresis
and explain in short. [6]

Draw and explain successive approximation A/D converter. [6]

Explain the operation of Wien bridge oscillator with neat circuit
diagram. [7]

Design a first order low pass filter with higher cut-off frequency of
1KHz with pass gain is 2. Draw the designed circuit diagram. Assume
C=0.luf and R, = 10 kQ. [6]

OR

Define the term free running frequency, lock range & capture range in
PLL. [6]

Draw circuit diagram of first order high Pass Butterworth filter and
derive gain (Vo/Vin) of filter as a function of frequency. [7]

Design a wide bandpass filter having f, = 400Hz, f, = 2kHz and
passband gain 4. Also calculate the bandwidth. [7]

Calculate output frequency f, lock range Af, and capture range Af of
PLL if the timing parameters are Cr = 0.1uf, Rr=1kQ. The filter capacitor
C = 1puf and internal resistance = 3.6 kQQ, Assume =V = + 10V. [6]

OR
Draw circuit diagram of first order wide band stop filter with its
frequency response. [7]
Explain with neat circuit diagram RC phase shift oscillator. [6]
PP P
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[6002]-309
S.E. (Electronics/E & TC)
CONTROL SYSTEMS
(2015 Pattern) (Semester - IT) (204188)
Time : 2 Hours] [Max. Marks : 50

Instructions to the candidates:
1) AnswersQ.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4)  Use of logarithmic tables, slide rule, electronic pocket calculator is allowed.

5) Assume suitable data required.

Q1) a) For the given block diagram find the transfer function Y(s) /R(s)  [6]

. C 25 o
b) Second order systemis given by (S) =— ; calculate rise time,
R (S) s°+65+25

peak time, peak overshoot, settling time if subjected to unit step input.[6]
OR

Q2) a) For the signal flow graph find the transfer function using Mason’s gain
formula [6]

PTO.



b)

03) a)

b)

04) 2)

b)

05) a)

b)

The open loop transfer function of unity feedback system is given by

50
G (S ) - (1 L0-5 s)( +1 O) Calculate static error coefficients KKy and

K. [6]

a

Estimate the stability of system with the characteristics equation

Q) s’+5s*+10s*+ 108>+ 5s+1=0. [4]

Sketch Bode plot of the system with open loop transfer function

G(s) = 10/s(s1+2) (st3). Comment on stability of the system. [8]
OR

Determine the resonant peak, resonant frequency for the system with
closed loop transfer function G(s) = 25/ s>+ 4s + 25. [4]

Sketch the root locus of unity feedback system with open loop transfer
function G(s) = K/ s(s+1) (s+4) [8]

1
} and obtain solution

Determine the state transition matrix of : A = {

1
of x(f)of state equation x = A x if initial state is x(0) = {O} : [8]

Define terms : [5]
1)  State
1)  State Variable
i) State Vector
iv) State Space
OR

[6002]-309 2



06) a)

b)

Q7) a)
b)

08) a)

b)

2s* +3s+1
s +557+7s+4

For a system with transfer function: G (S) = . Determine

the state model in controllable canonical and observable canonical form.[8]

Derive the expression for state transition matrix by Laplace transform
method. [S]

Obtain the ladder diagram for Ex-OR gate, NOR, and NAND gate. [7]

What is Pulse transfer function? Explain pulse transfer function from
block diagram. [6]

OR

Obtain the tuning or transfer function of PID controller for a plant having
open loop transfer function as, using Ziegler-Nichol’s method.

G,(S) =10/ (S+1) (S+3) (S+4). [8]
Draw and explain block diagram of PLC. [5]
X X X
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[6002]-310
S.E. (Electronics/ Electronicsand Telecommunication)
ANALOG COMMUNICATIONS
(2015 Pattern) (Semester - 11) (204189)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

Q2) @
b)

Q3) 8

b)

Q4) &)

b)

Answer Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q8.
Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Explaintheworking principle of superhetrodynereceiver. [6]

Compare SSB and VSB. [6]
OR

List the advantages and disadvantages of FM over AM. [6]

With the help of waveforms and spectrum, describe the concept of
Amplitude modulation both in time domain and frequency domain. [6]

With necessary circuit diagram and waveforms, explain how DSBSC

waveisgenerated using Ring Modulator. [6]

Explain the Performance Characteristics of Sensitivity, Selectivity and

image frequency. [6]
OR

An FM wavewith modulation index 3 = 1 istransmitted through anideal
band passfilter with mid band frequency fc and bandwidth is5fm, where
fc is the carrier frequency and fm is the frequency of the sinusoidal
modulating wave. Determine the amplitude spectrum of thefilter output.

[6]
Draw the block diagram of FM receiver and explain each block, briefly.

[6]

PT.O.



Q5) 8

b)

Q6) 8
b)

Q7) &
b)

Q3) a)

b)

Explain the noise performance of SSBSC receiver and prove its SN

ratioisunity. [6]

What isthermal noise? Derivetheexpression for thethermal noisevoltage

across a resistor. [7]
OR

What is meant by Noise? State the different types of Noise. [7]

Compare PAM, PWM and PPM pulse modulation techniques. [6]

State sampling theorem and discuss its types. [6]

What is meant by “ Aperture Effect”? How can it be reduced? [7]
OR

Write short note on [6]

)  Bandlimited & timelimited signals
i)  Narrowband signals and wide band signals.

Explain pulse code modulation and write Differentiate between pulse
analog modulation and pulsedigital modulation. [7]
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[6002]-311
S.E. (Electronics/E & TC)
OBJECT ORIENTED PROGRAMMING
(2015 Pattern) (Semester - II) (204190)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer Q.No.I or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat Diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4) Use of Calculator is allowed.
5) Assume suitable data, if necessary.

Q1) a) What are the different benefits of object oriented programming? Enlist

applications of OOP. [6]

b) What is the use of constructor. State four types of constructor. Write a
program in C++ for any one type. [6]

OR

Q2) a) Write a program in C++ to use Scope resolution operator. [6]
b) What is operator overloading? Why it is ncecessary to overload an
operator? [6]

03) a) What are distinct features of Java? [5]

b) Whatis recursion in Java? Write factorial program using recursion. [6]

OR

04) a) Write a short note on Java tokens. What are different data types in Java?[5]
b)  Whatis the use of this keyword in Java? Explain with suitable example.[6]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Differentiate between Method overloading and Method Overriding. [6]
Explain how to use a particular package in a Java program. Give example.

[7]
OR

What is an interface? How is it implemented? What is the major difference
between an interface and a class? [6]

Write a program in Java to create a player class. Inherit the classes
Cricket _player and Football_player from player class. [7]

What is Exception handling? How to handle Exception in Java? [8]
Write difference between throw and throws. [6]

OR
Explain reading character and string from input console with suitable

examples. [8]
What is applet? What is difference between applet and application? [6]

303 OV
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S.E. (Infor mation Technology)
ENGINEERING
Computer Organization & Architecture
(2015 Pattern) (Semester - 1) (214442)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Ql) @ Sate and Explain Marketing Metrics: MIPSMFLOPS and Amdhal’s

Law. [6]
b) DescribetheNon - Restoring Division Algorithm. [6]
OR

Q2) @ CompareVon - NeumanArchitecturewith Harvard Architecture.  [6]
b) Whatisan Instruction Cycle.Explainwith state diagram. [6]
Q3) @ Explan‘MESI’ protocol with diagram. [7]
b) Explainany onetype of Cache Mapping techniquewith diagram.  [6]

OR
Q4) @ How virtua Memory ismanaged using paging. [7]
b) Draw and Explain Hardwired control unit. [6]
Q5) @ Explain dynamic branch prediction and delayed branch prediction for
MIPS pipelinewith suitable diagram and example. [6]
b) What arethe hazardsin pipeline architecture ? Explainitstypes. [6]

OR
Q6) @ What arethe basic performanceissuesin pipelining. [6]
b) Explain eventsof Fetch cycle of MIPS pipeline. [6]

PT.O.



Q7) @ Explain Closely Coupled and Loosly Coupled microprocessor systems.

[7]
b)  Write Short Note on Cluster Configuration. [6]
OR
Q8) @ Write short noteson . [7]
)  NUMA
i)  UMA
i) CC-NUMA

b)  Write about Flynn's Taxonomy for multiple processor organization. [6]
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[6002]-331
S.E. (Mechanical/Automobile/Mechnical SW)
ENGINEERING MATHEMATICS - 111
(2015 Pattern) (Semester - 1) (207002)

Time: 2Hourg| [Max. Marks: 50
Instructions to the candidates :
1) SolveQ.lor 2, Q.3o0r4,Q50r6 Q.7 or 8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

Ql) @ Solveanytwo [8]
) (D3+1)y=e*+gn(2x+ 3)+2

iy (D*+3D+2y =€

2
iy (2402 9Y _2(2x 1) Y 10y - 6x

dx dx
_— : : : sinatl
b) Findinversefourier cosinetransformation of F,(4)= P [4]
OR

Q2) @ A body of weight 9.8N is suspended from a spring having constant
4AN/m. Prove that motion is one of the resource; if aforce 16 sin2t is
applied and damping forceisnegligible. Assumethat initialy theweight is

at rest in the equilibrim position. [4]
b) Solveany one [4]
o (l-e”
i)  Find Laplace transform of j ” dx.
0
s+b

i)  Find inverselaplace transform of |Og§

P.T.O.



Q3) 8

b)

Q4) 8

b)

QS5) 8

b)

Using Laplace transform solvethe D.E. [4]
y'-2y+y=e?, y(0)=0, y'(0)=0

The first four moments about value 30.2 are 0.255, 6.222, 30.211 and

400.25 calculate thefirst four central moments. [4]

20% of bolts producted by machine are defective find the mean and

standard deviation of defective boltsin total of 90. [4]

Find the directional derivatives of ¢ = e#¥*at (1,1,1) in the direction

tangent to the curve x = e, y=2sint+1, z = t-cost at t=0. [4]
OR

Obtain the line of Regression of y on x for the following data. [4]

x 2 4 5 6 8 11
y 18 12 10 08 07 05

Provethefollowing (any one) [4]

) V“(rzlogr):ri2

i v.[rv(rinjj _ n(;ln:1 2)

Show that vector field F= (yzcosx+ zz)i_+2ysinxT+2szis

irrotational and find scaler field ¢ suchthat F=v 4. [4]

Findlineintegral for F =(2x+ y)i +(3y - x) J over CwhereCisastraight
linejoining (0,0) and (3,2). [4]

Evaluate by Gaun divergence theorem ” XT+ Y]+ ZKds gyer the

surface of the sphere x? + y2 + 22 =1. [5]
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Q6) a)

b)

Q7) &

b)

Use stoke's theorem to evaluate I ydx+ zdy + xdz \yhere C isthe curve

of intersection of x>+ y?+z2=a? andx+z=a [4]
OR

Find the workdone in moving a particle once round the ellipse

XXy . .
—+2-=12z=0
='16 1, under the field of force given by

F=(2x—y+ z)i_+(x+ y—zZ)J +(3x—2y+4z)X [5]

By using stoke's theorem evaluate IeXdXJr 2ydy —dz  \where C is the
C

curve X° +y* =4, z=2. [4]
Provethat [[(¢ Vv —wV¢).ds=[[[(¢Viy -y V?s) dv, (4]
S \Y
ou  L,o0u »
Solve =7 = Czy sujbect to the conditions [7]
) u(0t)=0,Vvt, i) u(l,t)=0, vt
ii) g—l:=0fc2t:0 iv) u(x,O):asin”TX
Solve the heat equation. [6]
ou 04
—=C?>=—j
ot oX? f
) u(0t)=0 iy U (I,t)=0
. _ UyX
i) u(xt)isbounded iv) U(X,0)=|—
OR
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Q8) 8 Solve -7+ Y 0, subject to conditions. [6]
) u(0,y)=0 i) u(z,y)=0
i) u(x0)=0for0<x<z iv) u(x0)=u,0<x<zx
b) Using fouriestransform, solve the equation. [7]
ou o°u
S = Czy, 0< X< oo, t >0 subject to the following conditions
) u(0t)=0,t>0 i) u(x0)=e*x>0

i) u—0and %—)O as X — oo

Q000
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[6002]-332
S.E. (Mechanical/Automobile/Mechanical SW)
THERMODYNAMICS
(2015 Pattern) (Semester - 1) (202043)
Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Solvefour questions Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) All the four questions should be solved in one answer-book and attach extra
supplements if required.
3) Neat diagrams must be drawn wherever necessary.
4)  Figures to the right side indicate full marks.
5) Use of scientific calculator is allowed.
6) Assume Suitable data if necessary.
Q1) @ Explainheat engine, heat pump and refrigerator with neat sketch. [6]
b) What doyou mean by theterm Entropy’ ? Explain the principle of increase
of entropy. [6]
OR
Q2) @ Explainthefollowingterms: [6]
1)  Thermodynamic Equilibrium
i)  Intensiveand Extensive Properties
b) A gas undergoes a thermodynamic cycle consisting of three processes

beginning at aninitial statewherep, = 1bar,V, =1.5m*and U, =512kJ.
The processes are as follows:

)  Process1-2: Compression with pV =constant to P, = 2 bar, U, =
690 kJ

i) Process2-3:W,, =0,Q,, =-150kJ, and

iii) Process 3 - 1. W, = +50 kJ. Neglecting KE and PE changes,
Determine the heat interactions Q , and Q,,. [6]

PT.O.



Q3) 8

b)

Q4) a

b)

Q5) 8

b)

Definedrynessfraction. Explain separating and throttling cal orimeter with
neat diagram for estimating the drynessfraction. [6]
In aconstant volume‘ Otto cycle’, the pressure at the end of compression
IS 15 times that at the start, the temperature of air at the beginning of
compression is 38°C and maximum temperature attained in the cycleis
1950°C. Determine; [6]
)  Compression rétio.

i)  Thermal efficiency of thecycle.

Takeyfor air = 1.4.

OR

Explainthefollowing: [6]
) Dead State

i)  Availableand Unavailable energy

Represent the simple vapor compression cycle (VCR) on P-h and T-s
diagram and write the main processes of VCR cycle. [6]

Define equivalent evaporation and boiler efficiency. Explain heat balance
sheet for boiler. [6]

In aboiler installation feed water enters at 30°C and |eaves economi zer
section at 110°C for being fed into boiler. Steam generated in boiler at 20
bar, 0.98 dry and fed to super heater where it’'s temperature is raised up
to 300°C. For the coal with calorific value of 30,500 kJ/kg and steam
generation rate of 10kg/kg of coal burnt.

Determine the energy received per kg of water and steam in economize,
boiler and superheater section as fraction of energy supplied by coal.
Take Cp,feed water = 4. 18 kJkgK, Cp, superheated steam = 2.093 kJ/

kg.K. [7]
OR
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Q6) a)

b)

Q7) 8

b)

Q3) a)
b)

A boiler house has natural draught chimney of 20 m height. Fluegasesare
at temperature of 380°C and ambient temperatureis27°C. Determine:[ 6]

I)  Thedraughtinmm of water column for maximum dischargethrough
chimney

i) Theair supplied per kg of fuel.

Draw block diagram of a boiler plant showing location of air preheater,
super heater, economizer clearly indicating the air and water circuit flow.
Write the function of air preheater, super heater, economizer in boiler

plant. [7]

List the different psychrometric processes and show them on the hand

drawn psychrometric chart. [6]
Consider a room that contains air at 1 atm, 35°C, and 40% relative
humidity. Using the psychrometric chart. [7]
Determine:

)  thespecific humidity,
i) theenthapy,
i)  thewet-bulb temperature,

Iv) thedew-point temperature.

OR
Write a short note on “ Thermodynamics of Human Body”. [6]
200 m3 of air per minute at 15°C DBT and 75% R.H. is heated until its
temperatureis 25°C. [7]

Find:

)  R.H.of heated air.

i)  Wet bulb temperature of heated air.
i) Heat added to air per minute.

X X X
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[6002]-333
S.E. (Mechanical/Automobile/M echanical SW)
STRENGTH OF MATERIALS
(2015 Pattern) (Semester - 1) (202051)

Time: 2Hoursg| [Max. Marks: 50
Instructions to the candidates :

1) Answer questions Q1 or Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a A member ABCD is subjected to point loads P1, P2, P3 & P4 as shown
infigurebelow. [6]
Calculate the force P3 necessary for equilibrium if Pl = 120KN,
P2 = 220KN, & P4 = 160KN, aso determine total deformation of the
member. Take E=200Gpa.

453mm x 45mm o Nm—
B % 7 "
0.6m im T 1am
b) Findthe Shear Force Diagram and Bending Moment diagram for beamin

figure below. [6]
Also find position of Point of Contraflexure if any.

PT.O.



Q2) &)

b)

Q3) 4

b)

A homogeneous 700kg bar AB is supported at either end by a cable as
shown in figure below. Calculate the smallest area of each cable if the
Stress is not exceed 80MPa brass and 130MPain stedl. [6]
Ly

LEim |

»

X

12m

Find the Shear Force Diagram and Bending Moment diagram for beamin
figure below. [6]

T0KH

- “j“?ff”;j

A smply supported beam of length 2m is supported at its end and a
u.d.l. of intensity ‘w’ N/mm isapplied over the completelength of beam.
The cross-section of the beam as |-section, shown in figure below. If the
allowable bending stressisnot to exceed 50 M pa, determine the maximum
safeintensity of u.d.l. the beam can carry. [6]

200mm

100mm
—_-—

——

400mm

wamm

I00mm

Loomm

A beam ABC of length 10m has one support at the |left end other support
at a distance of 6m from the left end. The beam carries a point load of
12KN at theright end & UDL of 5 KN/m at the distance of 2m from left
as shown in figure below. Find the slop & Deflection at point C.

Take E = 2x10° N/mm? & | =5 x 108 mm?*. [6]
OR
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Q4) a

b)

Q5) 8

b)

Q6) &)

b)

A cast iron beam is of T-section as shown in figure below. Draw the
shear stress distribution across the cross section for a maximum shear
force of beam 500 KN. [6]

e {

|
: I
( ! |
i
i
H

75mm

425mm

Smm

A Cantilever beam of span 2.5m having cross section 25mm wide by
80mm depth. [6]
Determine strain energy stored in beam. Take E = 200 GPa.

) if aconcentrated load of 2.25KN act at free end

i) If total 1.5KN load isuniformly spread over aentire span

The stepped steel shaft as shown in figure below, subjected to atorque T
at the free end & atorque 2T in the opposite direction at the junction of
thetwo sizes. What isthetotal angleof twist at thefreeend if the maximum
shear stressin the shaft islimited to 70 N/mm?. Take G=8.4x104 N/mm?,

g = [6]

100mm A0mm ( l
- =
S T

1.3m ' 1.8m

A 2m long column has a circular cross section of 6cm diameter. One of
the ends of the column is fixed & other end is free. Taking FOS as 3,
Calculate the safeload using [7]
) Euler’sformula,young's Modulusfor C.I = 1.3 x 10° Mpa.

i)  Rankine's formulatake yield stress o, =550Mpa & o =1/1500 for

pinned ends
OR
Two shafts of the same material & of same length are subjected to the
same torgue, if the first shaft is of a solid circular section & the second
shaft is of hollow circular section, whose internal diameter is 2/3 of the
outside diameter & the maximum shear stress developed in each shaft is
same. Compare the weights of the shafts. [6]

Determine Euler’s crippling load for an I-section joint 30cmx|5cmx2cm
& 5m long which is used as a strut with both ends fixed.
Take E= 2x10° N/mm?, [7]
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Q7) a A Rectangular block of material issubjected to stresses on perpendicular
planesas shownin figure below. Using analytical approach, find:  [6]
1)  Theprincipal stresseswith itsorientation.
i)  Themaximum Shear stresswithitsorientation

250 N/mm:

100 Nfmm¢ JL

. ' 500 N/mm?

—T-*

100 N/mm

b) Accordingto thetheory of maximum shear stress, determinethe diameter
of a bolt which is subjected to a bending moment of 9 KN-m together
with a twisting moment of 4.5 KN-m. Elastic limit of bolt materia in
tension is 325 N/mm?, Factor of Safety = 2.5 and Poisson’s ratio = 0.3.

[7]
OR

Q8) A Rectangular block of material is subjected to stresses on perpendicular
planes as shown in figure below, find: [13]
1) Theprincipa stresseswith its orientation only by Mohr’scircle.
i)  The maximum Shear stresswith its orientation only by Mohr’scircle.
i) The normal and shear stresses on a plane AB by Mohr’s circle.
IvV) Also find the normal and tangential stresses on aplane AB by analytical
approach and verified the answer with question no (iii).

50 Mpa

- N
N
“
ALY
LA,
50 .
M 100 Mpa
\\

5 Mpa

7

Draw Mohr’s circle with proper scale factor and using drawing instruments.
Analytical formulacan not be used to solve question no (i). (ii) & (iii).

* * *
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[6002]-340
S.E. (Mechanical / Automobile) (Mech. /Sandwich)
ELECTRICALAND ELECTRONICS ENGINEERING
(2015 Pattern) (Semester - II) (203152)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Attempt Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat Diagrams must be drawn wherever necessary.
3) Figure to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) Derive the expression for armature torque developed in a DC motor.[6]

b) The input power to a 6-pole, 3-phase, 50 Hz induction motor is 42 KW;
the speed is 970 rpm. The stator losses are 1.2 KW and the friction and
windage losses are 1.8 KW. Find (i) the rotor copper loss and (ii) efficiency
of motor. [7]

OR

Q2) a) Draw the torque-slip characteristic curve for three phase induction motor.
Explain the effect of increase in rotor resistance on torque-slip curve.[6]

b) A 230V DC shunt motor runs at 800 rpm and takes armature current of
50 A. Find the resistance to be added to the field circuit to incrase speed
to 1000 rpm at an armature current of 80 A. Assume flux is proportional

to field current. Shunt field resistance is 250€ and armature resistance
is 0.15 Q. [7]

03) a) Explain the construction and working of linear induction motor with the

help of suitable diagrams. Mention its any two applications. [6]
b) Whatis an embedded system? Explain its essential ingredients and quote
any four examples of an embedded system. [6]

OR

PT.O.



04) a)
b)

05) a)

b)

Q06) a)

b)

Q7) a)
b)

08) a)

b)

Differentiate between a microprocessor and a microcontroller. [6]

What is a stepper motor? Describe construction and working principle
of any one type of stepper motors. [6]

Explain the interfacing of LED with Arduino board and write an algorithm

to blink an LED frequently. [6]
Explain the following functions used to handle GPIO in ATmega 328P
based Arduino board with help of syntax: [6]

1)  PinMode ()
1) DigitalRead()
i) DigitalWrite()

OR

Explain the functions of LCD pins and draw the interfacing diagram of

LCD with Arduino board. [6]

What is meant by serial communication? Explain the use of Arduino IDE

for serial communication with the help of suitable example. [6]

Explain working of LVDT and quote its any two applications. [6]

Why is LM35 preferred in embedded systems? Explain its interfacing

with Arduino Board with the help of diagram and algorithm. [7]
OR

What is function of ADC in data acquisition systems? List any five features

of in-built ADC in ATmega 328P microcountroller. [6]

Draw and explain the interfacing diagram of strain gauge with Arduino

Board showing necessary subsystems. [7]
303 TV
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[6002]-341
S.E. (Mechanical / Automaobile)
MANUFACTURING PROCESS- |
(2015 Pattern) (Semester - 1) (Theory) (202041)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6, Q.7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) a State the importance of allowances for pattern making. Explain
characteristics of good moulding sand. [6]

b) A 250 mmwidestrip of 27 mm thicknessisreducedto 24 mminasingle
pass through arolling process. The radius of each roller is 250 mm and
itsspeed is 150 rpm. The strength coefficient for the work material is275
N/mm? and n=0.15. The coefficient of friction between the workpiece
androll is0.15. Find theroll force, torque and power required per roll.[6]

OR

Q2) @ What do you understand by recrystallisation and recrystallisation
temperature? Differenti ate between hot working and cold working process.

[6]

b) A cylindrical riser must be designed for asand casting mould. The size of
steel casting is 75 mmx 125 mm x 20 mm. The observation done earlier
have indicated that the total solidification timefor casting is90 Sec. The
cylindrical risehas(d/h) = 1. Find the size of riser so that itssolidification
timeis 120 Sec. [6]

Q3) @ Explain injection moulding process with suitable sketch. Also state the
applications of it. [6]

b) Explainprincipleof resstancewelding. Stateit advantagesand limitations.
[6]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

Compare the thermosetting plastics and thermoplastic. State any two
general propertiesand application. [6]

Writes a short note on edge preparation in welding. List down different
weld defects. [6]

State the necessityof reducing cutting forcesin sheet metal works. Explain

with neat sketch any two methods. [7]

What is center of pressure? List down the procedure to calculate the

centre of pressure. [6]
OR

Differentiate between compound dieand progressive die. Statethe different
sheet metal morking operations. [7]

Calculate blank sizerequired for drawing acylinder cup of internal diameter
50 mm, height of cup 85 mm, blank thickness2 mm. Draw ratio restricted
45% in one draw, how many draws will be required if ultimate tensile
strength is427 N/mm?. Calculate drawing force required. (Change value)

[6]

Writethe different operations performed on lathe machine. Explainit with
neat sketch. [7]

Cal cul ate the machining timerequired for 3 passeswhilereducing 60 mm
diameter shaft to 50 mm diameter for alength of 1200 mm with depth of
cut of 2 mm for rough cut and 1 mm for finish cut. Given cutting speed =
25 m/min, feed 0.5 mm/rev, approach length = 5 mm and overrun length

= 5mm (take approach length value - 10 mm). [6]
OR
What are different taper turning methods? Explain tailstock offset method
with proper sketch. [7]
Explain any threelathe operationswith sketch. [6]
é¢ o6
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[6002]-342
S.E. (Mechanical/Automobile Engg.)
MATERIAL SCIENCE

(2015 Pattern) (Semester - I) (202044)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer Q.No.I or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat Diagram must be drawn wherever necessary.
3) Use of Calculator is allowed.
4) Figure to the right indicates full marks.
5) Assume suitable data, if necessary.

Q1) a) Calculate the atomic packaging factor for FCC and HCP crystal structure.
[6]

b) Describe any three imperfections in crystals. [6]

OR

Q2) a) Draw the following planes and Directions in a cubic system (111), (110)

Planes and (101) direction. [6]

b) Explain Geometrical Hardening and Geometrical Softening phenomenon.
[4]

c) What makes ceramics different than polymers with respect ot properties.
[2]

03) a) What is creep in metals? Draw a typical Creep curve and explain the

various stages in creep. [7]

b) What do you understand by the term corrosion? Explain the mechanism

of corrosion in brief. [6]

OR

PT.O.



04) a)

b)

05) a)

b)
c)

Q6) a)
b)

Q7) a)

b)

08) a)
b)
C)

Draw self-explanatory sketches of the following. [4]
1)  Galvanic Corrosion

i)  Pitting Corrosion

What is Cathodic Protection? [3]
Differentiate between Engineering Stress Strain curve and True stress
strain curve. [6]

Why surface preparation is required before applying any coating? State
the various techniques of surface preparation and explain them in brief.[6]

What is Electroplating? [3]

List out the factors affecting electro deposition. [3]
OR

Compare PVD and CVD coating. (4]

Explain Chemical Vapour deposition (CVD Process. State its advantages

over PVD Process. Give unique applications of this process. [6]

What is Organic Coating? [2]

What is Powder Metallurgy? Discuss the advantages and disadvantages

of P/M techniques. (4]
Describe the Various steps involved in P/M with importance of each
steps in controlling the properties of final sintered component. [6]
Why sintering is importanct step in Powder Metallurgy? [3]
OR
Draw the flow sheet for manufacturing of Cemented Carbide. (4]
What is conditioning of metal powder? Why is it done? [S]
Write short note on Self Lubricated Bearing. [4]
33 TV
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SE. (Mech./Auto.)
FLUIDMECHANICS
(2015 Pattern) (Semester - 11) (202045)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) @ Definethefollowing terms. Also stateit’s Sl units. [6]
)  Specificweight
i) Capillarity
i)  Dynamic Viscosity

b) For atwo dimentional potential flow, the velocity potential function is
given by ¢ = 5(x¢ — y?), calculate the velocity component in x and y
directions. Also find the values & velocity components at point (4, 5).

[6]
OR
Q2) @ Explainthefollowing. [6]
) Pascalslaw
i)  Newton'slaw & viscosity.
iil)  Buoyancy

b) A rectangular plane surface 3m wideand 4mdeep liesin water insuch a
way that its plane makes an angle of 30° with the free surface of water.
Determine the total pressure force and position of center of pressure,
when the upper edge of the planeis 2m below the free surface. [6]

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) a)

b)

Q6) a)
b)

State the Bernoulli is theorem. Write the equation with meaning of each
term. Also state the assumptions made. [6]

Anoil of viscosity 0.1 N§/m? and specific gravity 0.9 isflowing through
acircular pipe of diameter 50 mm and of length 300 m. The rate of flow
of fluid through the pipeis 3.5 lit/sec. Find the pressure drop in alength
of 300m and also the shear stress at the pipe wall. [6]

OR

Derive an expression of shear stressand velocity distribution for lamiral
flow through circular pipe. [6]

A 20cm x 10 cm venturimeter inserted in avertical pipe carrying an oil of
specific gravity 0.8. The flow of oil isin upward direction. The reading
of differential manometer connected to the inlet and throat is 30cm of
mercury? Draw the sketch of venturimeter and determinetherate flow of
oil. Take coeff. of discharge equal to 0.98. [6]

Explian thefollowing dimention lessNumbers [6]
1)  Froude's Number

i)  Weber’'s Number

i)  Reynold’s Numbers.

An ail of sp.gr. 0.9 and dynamic viscosity 0.06 poiseisflowing through
apipe of dia. 200mm at the rate of 60 lit/sec. Find the lead loss due to
friction and power required to maintain the flow for alength of 500 m.

Consider the co-efficient of friction f = 0.079/ (Re)°%. [7]
OR
Derive an expression for Darcy-Wei sbach equation. [6]

Show that frictional torque T of adisc of diameter D rotating at a speed
N in afluid & viscosity u and density p in aturbulet flow is given[7]

T=D°N? H
by 'O(/{DZN,O} .
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Q7) & For the following profiles, determine whether the flow has separated or
an the verge of separation or will remain attached with the surface. [6]

u_3 15
), U 277 277
u 2
= +
DIy 2n+1n
... u y
_:2 2 3 —J
iii) U " —n" where 77 S

b) Write a short note on separation of boundary layer and it’s control. [7]

OR

Q8) @ Deriveanexpression for displacement momentum and energy thickness.
[9]

b) Whatisdrag andlift? Explainthedifferent typesof drag onanimmersed
bodly. [4]

v O <O
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I nstructions to the candidates :

1) Answer Q.No.1lor Q.No.2, Q.No.3or Q.No.4, Q.No.5or Q.No.6, Q.No.7or Q.No.8.
2) Figuresto right indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn, wherever necessary.

Q1) a Definethefollowing: [4]
)  System
i) Phase
i) Variable
Iv) Alloys
b) Explain Hume Ruthery’sruleof solid solubility. [4]
c) Explainthesolidification of pure metal. [4]
OR
Q2) a Explainindetail the preparation of specimen for optical microscopy?4]
b) Differentiate between Microscopy and Macroscopy. [4]

c) Write short note on any two process of the following : [4]
1)  Sulphur Printing
i)  Flow Line Observation
i)  Spark Test

PT.O.



Q3) 4
b)

Q4) a

Q5) 9
b)

Q6) &)

Q7) a

What are the advantages of cast iron over steels? [3]

Compare Gray Cast Iron & White Cast Iron with respect to composition,

microstructure, application. [6]

Givebrief information of Austeniteto Pearlite Transformation. [4]
OR

Draw Iron carbon equilibrium diagram. [3]

Compare | nduction hardening and Flame hardening. [6]

Draw TTT curve and state the transformed product for [4]

)  Martempering

i)  Austempering

Give classification of steels on the basis of composition. [4]

Explain Sensitization and Weld Decay. [4]

What are stainless steels? Give typical composition and two uses of the

various types of stainless steels? [4]
OR

Name the different standards used for the Designation of Steels. Give

examples of each standard. [4]

What is High Speed Steel? State and explain the important properties of

the two types of high speed steels. [4]

What do you mean by AISI 1090 & FE-230 [4]

Explain classification of Cu base alloys based on the percentage of Cu

and Zn? Explain role of Znin brasses. [6]
What isAge Hardening. [4]
Write a short note on Bearing Materials. [3]
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OR

Q8) a Givethecomposition of duralumin. What are its properties? [6]
b) Give typica composition, property and application for the following
(any four) : [4]

) LM14

i) Invar

i)  Statuary bronze
Iv) Cartridge brass

c) What are the requirements of bearing materials? explain with suitable
example. [3]

* ¥ *
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THEORY OF MACHINES- |
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Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) QlorQ2 Q. 30rQ4, Q.50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) @ Explaindifferent typesof constrained motion with neat sketch. [6]
b) Calculate the number of degrees of freedom of mechanism as shownin

fig. | [4]
A

6

Q2) @ Withthehelp of neat sketch, derive the frequency equation of compound
Pendulum. [9]

b) Theconnectingrod of an enginehaslength equa to 200 mm between centers
and has mass equa to 2.5 kg. Its C.G isat 80 mm from big end center and

OR

radius of gyration about axisthrough C.Gis 100 mm. Determine: [9]
I)  Two massdynamically equivalent system, when one massis placed
at the small end.

i)  The correction coupleif two masses are placed at the two ends and
angular acceleration of connecting rod is 100 rad/s? clockwise.

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) a)
b)

Explain the construction and working principle of Epicyclic Train
Dynamometer with neat sketch. [4]

A conical clutch has a cone angle of 30°, if the maximum intensity of
pressure between the contact surface is limited to 70 kPa and the width
of conical surface is not exceed 1/3 rd of the mean radius. Find the
dimensions of the contact surfaces to transmit 22 kW at 2000 rpm
assuming uniform wear and the coefficient of frictionis0.15. [6]

OR

Derive an equation for finding of angular velocity and angular acceleration
of connecting rod by using analytical method. [9]

Angle between two shafts connected by a Hook’s joint is 25°. If the
driving shaft isrotating at 1000 rpm. Determine: [9]

1)  Minimum speed of driven shaftinr.p.m.
i)  Maximum speed of driven shaft in r.p.m.

i) Driving shaft rotation angles at which driven and driving shaft speeds
are same.

Also draw schematic Polar Diagram for above hook joint indicating all
important values.

State and explain Kennedy’s Theorem of three centersin line. [3]

The length of various links of mechanism as shown in fig. are
OA=03m,AB=1m,CD =0.8mand AC=CB [12]

Determinefor the given configuration

)  Velocity of dlider B
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i)  Velocity of Slider D
i) Angular Velocity of CD

Iv)  Angular Velocity of AB

OR

Q6) @ Explain the terms with suitable sketch “Body centrode and Space
centrode”. [9]

b) Fig. showstoggle mechanisminwhich the crank OA rotatesat auniform
speed of 105 rpm in clockwise direction. Determine the velocity and
acceleration of dlider P. The lengths of various links are OA = 8cm,
AB =18 cm, BC =24 cm and BP = 28cm [10]

T

RSN
L
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Q7) &

b)

Qg) &)
b)

Discuss al four cases to determine direction of Coriolis components of
acceleration when block issliding on rotating link. [9]

Crank OA of acompound dlider crank mechanism asshowninfig. rotates
at 20 rpm anticlockwise and give motion to sliding blocks B and D. The
dimensions of various links are OA = 300mm, BC= 450mm,
CD =450mm.Determine linear acceleration of block D. [10]

e 1000 mm

OR
Explain Coriolis Component of Acceleration. [9]

The crank of an engine is 200 mm long and the ratio of connecting rod
length to the crank radius is 4. Determine the acceleration of the piston,
the acceleration of a point X on the connecting rod (located at 3/4™
distance from the small end) and angular acceleration of the connecting
rod when crank is turned through 45° from the IDC position for the
following cases [10]

1)  When the crank rotates at uniform speed of 240 rpm clockwise

i)  When instantaneous speed of rotation of the crank is 240 rpm
clockwise and is increasing at the rate of 100 rad/s’>. Use Klein's
Construction.

X X X
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I nstructions to the candidates:

1)
2)

3)
4)
5)

Ql) 3
b)

Q2) &)

b)

Q3) g

b)

Q4) &)

Answer 4 questionsout of 8, Q1 or 2, Q3 or 4, Q5 or 6, Q7 or 8.

Answer the four questions should be written in same Answer book, attach
supplement if requird.

Use of scientific calculator is Allowed.

Draw Diagram wherever Necessary.

Assume suitable data, if necessary.

Draw and explain with neat sketch of ssmple carburetor. [6]

Explain brief classification of 1.C Engine. [6]
OR

What are the various losses which make the operation of actual cycle

differ from that of air standard cycle Explain each lossin brief. [6]

What are the main Effects of Detonation? [6]

Explain the variousfactorsthat influence the delay period in C.I Engine.

[6]

Explain the stages of combustionin a C.I Engine with neat sketch. [6]
OR

During atria of a4 cylinder, 4 stroke SI Engine running at 50 rev/s, the
brakeload was267 N when all cylinderswereworking. When each cylinder
was cut off in turn and speed returned to same 50 rev/s, brake readings
were 178N, 187N, 182N, and 182N. Determine BP, |P and mechanical
Efficiency of the Engine for BP=F. N/455 (KW), where F is brake |oad
iInNewton’s& N rev/sfollowing resultswere obtained. Fuel consumption
= 0.568 lit in 30 seconds. Specific gravity = 0.72, CV = 43000 kJkg,
A/F ratio = 14:1, Exhaust temp = 760°C, C,=1015 kJKkg, water inlet
temp = 18°C and outlet temp = 56°C, water flow rate = 0.28 kg/s, ambient
temp = 21°C Draw heat balance sheet in kJ/s. [6]

PT.O.



b)

Q5) &)
b)

Q6) a)

b)

Q7) 8

b)

Qg) a)
b)

Define [6]
1)  Mechanical Efficiency

i)  Specific output

i) Volumetric Efficiency

Iv) Thermal Efficiency

v) RelativeEfficiency

vi) Brake specific fuel consumptionin|.C . Engine

Explaintheworking of Electronic Ignition system with neat sketch. [7]
Discuss the mgor air pollutants from 1.C. Engines and their effects on

human body and on environments. [6]
OR

List the types of Lubricants with at list two examples. Explain in detail

properties of liquid Lubricants. [7]

What isEngine Governing? Explain centrifugal governer with neat sketch.
[6]

A single stage single acting air compressor has the bore of 200 mm and
stroke 300mm. It run at 420 rpm and has clearance ratio of 0.065. The
index of compression can be assumed as 1.3. Theinlet pressureis 1 bar
and intake temperatureis 27°C, delivery pressure is 500 kPa, [7]
Determine

)  Freeair deliveryed at NTPin m¥/hr.

i)  Volumetric efficiency

i) Délivery air temp

Iv) Isothermal efficiency

Write down advantages of multistaging in Reciprocating air compressor,

and draw sketch of two stage Reciprocating air compressor. [6]
OR
Explain screw compressor with neat sketch. [7]

A two stage double acting air compressor luns at 120 epm it drow air at
1 bar and 293 K and compress it with a total pressur ratio of 10, the
intercooler used between the stages work at pressure of 3 bar and the air
Is cooled in it up to temp. of 302 K. Determine the shaft power of the
compressor having mechanical and volumetric efficiency is90% and 82%
respectively. The diameter of L.P. cylider is 25 cm and stroke 37.5 cm,
the index of compression for each stageis 1.3. [7]

¢ ¢ ¢
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