Total No. of Questions : 8] SEAT No. :

PD-4042 [Total No. of Pages : 2

[6402]-1
S.E. (Civil Engineering)

BUILDING TECHNOLOGY AND ARCHITECTURAL

PLANNING
(2019 Pattern) (Semester - 111) (201001)

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

1
2)
3)
4)
5

Q1) a)
b)

c)

Q2) g
b)

Q3) 8

b)
c)

Q4) &)

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4. Q.5. or Q.6 Q.7 or Q.8.
Figuresto theright indicate full marks.

Draw neat figures wherever necessary.

Assume Suitable data if necessary.

Use of scientific calculator is allowed.

[llustrate the procedure of Door Installation. [6]

What are basic functional requirement of flooring? [6]

Enlist any four types of roofing materials and explain galvanized iron

sheets. [6]
OR

What are the functions of arches and lintels? [6]

Enlist any four types of floor finishes and explain mosaic flooring.  [6]
Enlist any six typesof doorsand explain paneled door with neat sketch.[6]

List out the documents and drawings required for submitting plan to the

plan Sanctioning authorities. [6]
Explain steps for design of dog legged staircase. [6]
Write a short note on green building certification process. [9]
OR
Mention Functiona requirementsand dimensionsof Residential Buildings
of Row house and A partment. [6]
What do you understand by Leadership in Energy and Environmental
Design (LEED)? [5]

Explain with asuitable example, design of dog legged staircase. [6]



Q5) a)
b)

Q6) a)

b)

Q7) @
b)

)
Q8) a)

b)
C)

Draw aline plan of School building. [6]

It is proposed to construct a bungalow with the following are the

requirementsfor accommodation: [12]

)  Adrawinghal - 15m?

ii)  Living room - 20m?

i) Kitchen cum dining room - 15m?

iv) Guest bedroom - 15m?

v)  Children'sroom - 20m?

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

OR

Draw alineplanfor asingle storeyed hostel building- [12]

1)  Number of students - 100

i) 20 rooms are two seated with 7.5 sgq.m. area per student and 10
single seated with 9.5 sg.m area.

i)  Recreation room approx. area - 45 m?

Iv)  Gymnasium approx. area- 20m?

v)  Office space approx. area - 12m?

vi) Store room approx. area - 10m?

vii) Verandah, passage, staircase, WC, bath, etc. of suitable size should
be provided

Enlist design elements of auditorium building. [6]

Explain Necessity of town planning. [6]

Write note on: acoustical defects. [6]

Write anote on 7/12 extract, itsimportance. [9]
OR

What is Sabine'sformula, sound absorbents, planning for good acoustics?
[6]

Explain 1 pipe and 2 pipe plumbing system with sketches. [6]

Write ashort note: RERA act. [9]

o) oo e
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[6402]-2
S.E. (Civil Engineering)
MECHANICS OF STRUCTURE
(2019 Pattern) (Semester - I111) (201002)

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

1
2)
3)
4)
5
6)

Q1) a)

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4. Q.5. or Q.6 Q.7 or Q.8.

Figuresto theright side indicate full marks.

Neat diagrams must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of scientific calculator is allowed.

Assessment will be based on complete solution and not on final answer.

Three wooden planks 200 mm % 20 mm each are connected to form a
Symmetrical I section of a beam as shown in Figure 1. A moment of 7 kN.m
is applied around the horizontal neutral axis. Find the bending stresses at

both extreme fibers of cross section. [8]

) 200 mm ) 125mm

|
20 mi 4
25 mm
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j mim

20 m_w_ }_

5200 min Figure -2

Figure-1

A simply supported beam caries a uniformly distributed load of 30 kN/m
over the entire span of 2 m. The cross section of beam is aT section,
with its top flange of 125 % 25 mm and web of 175 x 25 mm as shown in

Figure 2. Obtain the maximum shear stress and plot a shear stress
distribution. [10]

OR

P.T.O.



Q2) a)

b)

Q3) a)

b)

Q4) a)

b)

QS5) a)

A simply supported beam caries a point load of 100 kN at mid span of the
beam of span 2 m. The cross section of beam is a T section, with its top
flange of 150 x 30mm and web of 30 x 200 mm as shown in figure 3.
Obtain the maximum shear stress and plot a shear stress distribution. [10]
The cross section of simply supported beam of span 6 m long is shown
in figure 4. If permissible stresses are 100 MPa in compression 40 MPa

in tension, find safe udl the beam can carry. [8]
150 mm 200 mm
40 m‘m
30m
40 «
200 mm - Am
30
200mm ¥
40 mm
{e— 120 mm
Figure -3 Figure - 4

Find maximum torque that can be safely applied to a shaft of 100 mm
diameter. The permissible angle of twist is 2° in a length of 4 m and shear
stress not to exceed 50 MPa. G = 80 x 10° N/mm?>. [8]
The plane element in a body is subjected to a tensile normal stresses of
25 N/mm? in X direction and shear stress of magnitude 100 N/mm?.
Calculate the normal, tangential and resultant stresses on a plane inclined
at 30° with vertical direction anticlock wise. [9]
OR
A hollow shaft with ratio of internal diameter to external diameter 3/5 is
required to transmit 400 kW at 60 rpm with a uniform twisting moment.
The shearing stress in the shaft must not exceed SON/mm? and the twist
in a length of 3 m must not exceed 1°. Taking G = 85 x 10° N/mm?,
determine the minimum external diameter of the shaft satisfying above
two conditions. [9]
The principal tensile stresses at a point are 150 N/mm? and 100 N/mm?,
Find normal and tangential and resultant stress on a plane at 30° with
major principal plane. What is angle of obliquity. [8]

State the assumptions made in Euler’s theory. A4 m length of tube has
buckling load 2 kN when used as a column hinged at both ends. Calculate
buckling load for 4.5 m length of the same tube when used as column if,
(1 Both ends are fixed. (1) One end fixed and another end is
hinged. [9]

[6402]-2 2



b)

Q6) a)

b)

Q7) a)

b)

A short masonry pillar 600 mm % 600 mm in section. The pillar carries an
eccentric load of 1200 kN. Acting at an eccentricity of 30 mm from the
longitudinal axis as shown in figure 5. Find the maximum and minimum
stresses on the section column. [9]

.

600{nnh '
i Y S

i 80 mm

B

¢ 600 mm R
Figure -5
OR

A hollow C.I. column whose outer diameter is 300 mm has a thickness of
25 mm. It is 4 m long and fixed at both ends. Calculate the safe load by
Rankine’s formula using a factor of safety of 3. Calculate slenderness

ratio and Rankine’s critical load. Take ¢ = 500 N/mm®, o = and

7500
take E =2 x 10° N/mm?. [9]

A column 1.2 m x 1.2 m 1s subjected to eccentric load 600 kN as shown
in figure 6. Find The stresses at the corner A, B, C and D. Draw stress
distribution diagram. [9]

D — A

1
l
| IO 25|m
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103
I

I

B

T2m B
Figure-6

Figure-7

Calculate the slope and deflection of Simply supported beam of span |
carrying a point load at mid span. [8]

Determine the horizontal displacement of the joint C of the pin jointed
frame as shown in figure 7. The cross-sectional area of AB is 500 mm?
and AC and BC is 750 mm?. Assume E = 200k N/mm?. [9]

OR

[6402]-2 3



Q8) a) A simply supported beam having uniform section is 14 m long and is
simply supported at its ends. It carries concentrated load of 12 kN and
8 kN at 3 m and 4.5 m from the two ends respectively as shown in
figure 8. I for the beam is 16 x 10* m? and E = 2.1 x 10* kN/m?.
Calculate the deflection of the beam at points under the two loads by

Macaulay’s method. [9]
12kN 8 kN

) L l :

f 3 c ® asm TV

V'|¢ A 6.5m < &t b

Figure - 8.

b) Determine the slope and deflection at free end of cantilever beam of span
‘L’ meter subjected udl ‘w’ on entire span. [8]

Fskeskest
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[6402]-3
S.E. (Civil)
FLUID MECHANICS
(2019 Pattern) (Semester - 111) (201003)

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

1
2)
3
4)

5)
6)

Q1) a)
b)

Q2) g
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 marks.

Use of logarithmic tables, slide rule, Moallier charts, electronic pocket calculator
(non programmable) and steam tables is allowed.

Assume suitable data, if necessary.
Answers to the all questions should be written in single answer book.

Explain Buckingham r theorem method of dimensional analysis. [6]

List out thevarious Non dimens ona numbersa ong with their mathematical
expression. [9]

The drag force F on a partially submerged body depends upon relative
velocity V between body and fluid linear dimension 1, height of surface
roughness k, fluid density p, viscosity u, acceleration dueto gravity 'g’,
using Buckingham = theorem develop an expression for drag force. [6]

OR
Explain boundary layer devel opment on flat plate. [6]

What is boundary layer separation. Explain any two methods to avoid
boundary layer separation. [6]

A flat plate hasalength of 3m and width of 0.8mismoving in astationary
air at an velocity of 3m/s. If the kinematic viscosity of air is0.10 stokes,
find the thickness of boundary layer at the trailing edge. [9]



Q3) 8

b)

Q4) &)

b)

Q5) a)

b)

What are characteristics of laminar flow and list out any 4 practical

examplesof laminar flow. [6]
Explain 1. Instantaneousvel ocity, 2. Tempora mean velocity, 3. Intensity
of turbulence. [9]

A laminar flow occurs through a pipe of 20cm diameter. The velocity of
flow at aradial distance of 2 cm from axis of pipewasfound to be 0.5m/s,
find. [6]
)  Maximumvelocity of flow
i)  Mean velocity of flow
i)  Dischargeflowing through pipe

OR

What is the difference between major loss and minor loss of energy in
flow through pipe. List out all the types of minor lossalong with relevant
equations. [5]
Two pipe of diameter 10cm and length 5m, diameter 15cm and length
7.5m length respectively are connected in series, what isthe total |oss of
energy when fluid flow from one end to another. Also draw the hydraulic

gradient and total energy line. [6]
Three pipes40cm diameter, 1200m length, 30cm diameter, 1000m length,
20cm diameter, 500m length, are connected in series. [6]

)  If the pipe system isto be replaced by an equivalent pipe of 30 cm
diameter, what would be the equivalent length.

i)  What will be the equivalent diameter for the pipe of length 2700m
length.

What isan open channel flow, itscharacteristicsand what arethe different
types of flow that occur in an open channel? [6]

Derive condition for most economical rectangular channel section.  [6]

A trapezoidal channel 2.5mwideand sidesope 1.5 horizontal to 1 vertical
carries water at a depth of 1.2m. If the channel bed slope is 0.0050 and
manning coefficient is0.020, [6]

Caculate

1)  Velocity of flow

ii)  Discharge carried by channel

i)  Average shear stress at the boundary

[6402]-3 2



Q6) a)
b)

Q7) &)

b)
c)

Q8) a)

b)

OR
What is specific energy? Explain with neat sketch specific energy curve?[6]
A rectangular channel is 3m wide and carries water at anormal depth of

0.5m. The channel has a longitudinal slope of 1 in 200. If manning
coefficient of roughnessis 0.018 find [6]

i)  Discharge per unit width

i)  Flowislaminar or turbulent

jii)  Critical depth

Iv)  Specific energy and specific force

V)  Minimum specific energy

Explain the following with respect to open channel flow [6]
)  Prismatic channel

ii) Dischargediagram

i)  Specific force diagram

A flat plate 2.5m x 2.5m is moved in a stationary air at 35 km/hr. If the

coefficient of drag and lift is0.10 and 0.50 respectively find [6]
i) Dragforce
i)  Liftforce

i) Resultant forceand itsinclination
Iv)  Power required to keep plate in motion

Take density of air 1.2 kg/m?®

What are the different type of drag and explain each type. [6]
What isMagnus effect, and explain how lift can be generated on cylinder
using Magnus effect. [6]

OR

What arethe different channel typesand the possibleflow profilein each
type of channel? [6]
Sketch the water surface flow profilein mild slope channel. [4]

A rectangular channel 15m wide carries water at a normal depth of 1.5m
with abed slope of 1/5000. At a certain section the depth of flow is2.5m.
How far upstream or downstream of this section the depth of flow would
be 2. m. Use step method and take 2 steps. [8]

Fskeskest
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ENGINEERING MATHEMATICS -III
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Instructions to the candidates :

1)
2)
3)
4)
5)
6)

01) a)

b)

Question no. 1 is compulsory.

Attempt Q.2 or Q.3, Q.4 or Q.5, Q.6 or Q.7 and Q.8 or Q.9.
Assume Suitable data if necessary.

Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

Use of electronic pocket Calculator is allowed.

1 -2
If f(x)= T 4,366 (—eo,00) then the mean W and variance 62 are [1]

) wu=1,06’=3
i) u=0,0°=3

i) w=0,0"=.3
iv) u=3,0’=1

The regression lines y on x is given by 2x -3y + 5 = 0. The slope b of

the regression line x on y satisfies. [2]
1) bxy =1

i) b <32

1ii) bxy b=1

v) b b>1

P.T.O.



d)

Q2) a)

b)

[6402]-4

If the vector field F=m(x+z)i —=2(y+z)j—zk is solenoidal then value

of m is [2]
)y -3 i 3
i) 4 iv) O
y—=2 z+1.
Unit vector along the direction of line _1: T:T is [1]
_ i+j+k o TH43j+2k
N RN Y
o —i+3j 42k . —+3j+k
i) 3 AT
The value of IIIV'F dv where F=yzi+xzj+xyk over the surface of
\%4
sphere is [2]
p 3 i O
i) 4 iv) 10
u ou .
The most general solution of 5—9 7 is [2]

. X _om?
) wu(xt) = (C,cosmx + Cs sinmx)e”""

.o . —_— m2
)  u(x,t) = (C,cosmx + C, sinmx) e”™""

iy u(xt) = (Ce™ + C, e™) (C, cosmx+C, sinmx)

iv) u(xt) = (C,cosmx+ C,sinmx) (C3 cosct+C4sinct)

The first three moments g, i, i, about the value 2 of a distribution are 2,

32 and —80. Find the mean, standard deviation and the coefficient of
skewness of the distribution. [5]

A set of 10 coins are tossed 4096 times. Assuming that the coins are
identical and fair, in how many cases do you expect: [5]

1) 8 heads and 2 tails?

1) atleast 8 heads?



c) FitaPoisson distribution to the following data and find the ¥ value.
X 0 1 2 3 4
122 60 15 2 1
5.3
Here f denotes frequency Take e? =3 Round off frequencies to the
immediate higher integer values. [S]
OR
03) a) 10% rivets produced by a machine are defective. Find the probability
that out of 10 rivets chosen at random.
1)  none will be defective.
1)  one will be defective
i) atleast one will be defective.
Apply the Poisson random variable theory to solve this question.  [5]
b) Inevery 30 days rain falls on 10 days on an average. Obtain the probability
that [5]
1)  rain will fall on at least 3 days of a week.
i) the first 3 days of a week will be dry and the remaining 4 days wet.
c¢) The monthly wages of 10,000 workers in a factory follows normal
distribution with mean and standard deviation as ¥17000 and ¥1000
respectively. Find the expected number of workers whose monthly wages
are between 16000 and 320,000. Take area (0 <z < 1) =0.34 and area
(0 < z<3)=0.49 where z is the standard normal variate. [5]
Q4) a) Prove the following identities (any one) [S]
. I4 2 ’
D V=) ()
6
.. V4 2 1 -
11) (r og r) o
b) Find Directional derivative of ¢ = xy*+yz* at (2,-1,1) along the line
2x2)=y+1l =z-1. [5]
[6402]-4 3



05) a)

b)

06) a)

b)

Q7) a)

b)

[6402]-4

Show that F?z(zxZS+6y)z°+(6x—2yz)}'+(3x2z2—yz)l€ is irrotational.

Find ¢ such that 1_7)=V¢. [S]
OR

For a solenoidal vector field I_; , show that curl curl curl curl 17“ =V 1_7)
[S]

Find the directional derivative of ¢g=x> — y* — 2z at the point P(2,-1,3) in

the direction PQ where Q is (5,6,4). [5]

Show that F=(y’cosx+z*)i+(2ysinx)j+2xzk is irrotational Find ¢

such that ;:V¢. [S]

Evaluate IF dr where F =x*i +xyj and C is straight line y = x joining
C
points (0,0) and (1,1). [S]

By using Gauss divergence theorem evaluate H F.ds for vector field
S

F=yzi +zx j +xyk where S is curved surface of cone x*+y? = 2%, z = 4.

[5]

Use Stoke's theorem to evaluate IF.dF where F=¢*7 +2y j—k where
C

'C'is curve x*+y* = 4, 7 = 2. [3]

OR

2 2

Find work done in moving a particle around ellipse f_6+ % =1in plane

z =0 where F=(3x—2y)7+(2x+8y)7+ vk -
[5]

T dv
Use Gauss divergence theorem to show that ”7‘5 :IIIrT [5]
S \%



¢) Evaluate J.J.(V X F).dS where F=(x*+y—4)7+3xyj+(2xz+2°)k over
N

the surface of hemisphere x*+y?+z> = 16 above XOX plane. [S]

08) a) A taut string of length 2/ is fastened at both ends, the midpoint of the
string is taken to the hight 'b' and the released from the rest in this position.
0’ 0’
Obtain the displacement y(x,7) if —2=C> =2 8]
ot ox
: : . du 'y
b) Solve the one diemensional heat equation, —=K—,subject to

ot ox*’
conditions. [7]
1)  wuisfinite V¢
i) wu0,)=0

m) u (100,r) =0,

iv) u(x,0)={

x if 0=<x<50
100—x if 50<x<100

OR

09) a) Ifastring of length 4cm is initially at rest in its equilibrium position is set
to vibration by giving each point a velocity,

ay‘ _ 3x lf 0<x<2
o' 13(4—x) if 2<x<4

find the displacement y(x,?)
[8]
b) An infinitely long uniform metal plate is enclosed between two parallel
edges x = 0 and x =  For y>0. The temperature is zero along the edges
x =0, x=m and at infinity. If edge y = 0 is kept at a constant temperatute
V, Find the temperature distribution. V (x,y). [7]
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S.E. (Civil Engg.)
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Instructions to the candidates :

1) Attempt Q.1or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams should be drawn wherever necessary.

Ql) @ Describe various types of concordant and discordant igneous
intrusions. [6]

b) Definefold and explain any three types of folds. [6]

c) Perpendicular distance between any two successive strikelineis 3.0 cm,
scale of the map is 1cm = 100m and contour interval is 30m. Calculate

amount of dip (True Dip). [9]

OR

Q2) @ What ismountain building process? Describe types of mountains.  [6]
b) Definefault and explainthesignificanceof fault in Civil Engineering. [6]

c) Perpendicular distance between any two successive strike lineis 3.0cm,
scale of the map is 1cm = 100m and contour interval is 50m. Calculate

amount of dip (True Dip). [9]

Q3) @ Explain how GISisanimportant tool for civil engineers. [6]
b) Define Remote Sensing? Explainitsapplicationsincivil engineering. [6]
c) Cadculate RQD recovery and Corerecovery from following table.  [6]
Runinm Piece No. Lengthincm Nature of fracture

0-3m

3-6m

I:‘B@OO\I@U‘I#OONH
5|8 8886388568
<< R4




Q4) 8
b)

Q5) a)
b)

Q6) a)
b)

Q7) a
b)

OR
What is GIS? Explain components of GIS. [6]
Explain methods of subsurface investigation. [6]
Calculate RQD recovery and Core recovery from following table.  [6]

Runinm Piece No. |Lengthincm Nature of fracture
1 16 J
2 12 J
3 60 M
4 50 M

0-3m 5 30 M
6 13 J
7 9 J
8 6 J
9 8 J
10 71 M

3-6m 1 82 M
12 9 M

Explain Preliminary Geologica Investigationscarried out for Tunndling. [6]
Explain tunneling conditionsin Deccan trap region. [6]

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

tunnel is such conditions. [9]
OR

Discuss on the dam located in folded geological structure. [6]

Explain with appropriate examplethefeasibility of dam alignment which

Iscrossing DYKE. [6]

What are the geological requirementsfor thefoundation of dam?  [5]

What islandslide? Describein brief the various types of landslides. [6]

Discuss engineering properties of building stones. [6]
Defineaquifers. Explainin brief the types of aquifers. [6]
OR

[6402]-5 2



Q8) @ Explain geological conditions favorable for natural springs and artesian

wells, [6]
b) What are the causes of an earthquakes. [6]
c) Explaininbrief the geological work done by groundwater. [6]

o) oo e
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S.E. (Civil Engg.)
GEOTECHNICAL ENGINEERING

(2019 Pattern) (Semester - 1V) (201008) (Theory)

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

1)
2)
3)
4)
5

Ql) a)
b)

c)

Q2) g

b)

Q3) 8

b)

Answer Q.l or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.

Neat diagrams must be drawn whenever necessary.

Figuresto the right indicate full marks.

Assume suitable data, if necessary and mention it clearly.

Use of non-programmable calculator is allowed.

Describe the effect of compaction on properties of sail. [9]

Explain how compaction control is achieved in the field using a proctor

needle. [6]

What is pressure bulb? Explain its significance and draw aneat sketch of

pressure bulb for concentrated point load. [6]
OR

Explain Boussinesq's theory with neat sketch. State its Assumptions and

formulafor stressin soil by point load, with description of each term. [6]

Differentiate between Light Compaction & Heavy Compactiontest. [5]

A load of 1000 kN acts as a point load at the surface of a soil mass.

Estimate the stress at a point 3m below and 4m away from the point of
action of the load by Boussinesq's formula. Compare the value with the
result from Westergaards's theory. [6]

Explain how shear tests are conducted with different drainage conditions?
[5]
Explain vane shear test procedure with aneat sketch and formula.  [6]

Definetotal and effective stress. Determine the shear strength in terms of
effective stress on a plane within a saturated soil mass at a point where
the total normal stress is 200 KN/m? and the pore water pressure is
80 KN/m?. The effective stress shear strength parametersfor the soil are
c' = 16 KN/m? and ¢= 39°. [6]

P.T.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a

b)

c)

[6402]-6

OR

A sample of dry cohesionless soil wastested in atriaxial machine. If the
angle of internal shearing resistance was 36° & the confining pressure
100kN/m?, determinethe deviator stress at which the samplefailed. [6]

Describe the procedure for Direct Shear Test. [9]

Explain briefly the procedure of conducting Unconfined Compression
Test on Clayey soil sample. Draw Mohr’s circle for the test. [6]

Explain Rebhann’s graphical method for determination of earth pressure
onretainingwall. [6]
Derive the expression for active state of pressure at any point for dry
cohesionless backfill with uniform surcharge. [6]

A smooth vertical wall retainsalevel surface withy =18kN/m?*, @ = 30°,
to a depth of 8 m. Draw the lateral pressure diagram and compute the
total active pressure in dry condition and when water table rises to the

GL. Assumery_, = 22kN/m?, [6]
OR

Determine the relation for lateral earth pressure in active state for

submerged cohesionless backfill. [6]

Discuss Culmann’sgraphical method for the determination of active earth
pressure. [6]

In a cohesionless soil deposit having unit weight of 15 kN/m? and angle
of interna friction ® of 30°. Determine the active and passive lateral
pressure intensities at depth of 10 m. [6]

Discuss“Taylor’s Stability Number” for stability analysis of finite slope.

[6]
Enlist factors of safety used in stability analysis of slopes. Calculate the
factor of safety w.r.t. cohesion of clay slopelaid at 1 in 2 to a height of

10 m, if the angle of interna friction ® = 10° and ¢ = 25kN/m? and
v = I9KN/m3. What will be the critical height of the slope in this soil.

Assume S = 0.064 for @ = 10°. [6]
Discuss the causes and remedial measures of Landslides. [6]
2



OR

Q8) @ Derivethe expression for factor of safety for dry infinite slope in sandy
soil. [6]

b) Explainwith neat sketch different modes of slopefailure. [6]

c) Discuss”Swedish Slip CircleMethod” for stability analysisof finite slope.
[6]

e
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PD-4048 [Total No. of Pages: 3

[6402]-7
S.E. (Civil Engg.)
SURVEY
(2019 Pattern) (Semester - 1V) (201009)

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

1)
2)
3)
4)
5)
6)

Ql) 8

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat sketches must be drawn wherever necessary.
Figures to right indicate full marks.

Assume suitable data if necessary.

Use of electronic pocket calculator is allowed.

Use of cell phone is prohibited in examination hall.

Explain with sketch the fixed hair method of tacheometry, when lineof
sightisinclined upward (elevation) and staff isheld vertical ? [6]

State characteristics and uses of contour lines. [5]

A tacheometer was set at an intermediate point between two stationsA &
B and the following observations were made on the staff held vertical.

[7]
Staff I nstrument Vertical Staff reading
Station Station angle
A Intermediate +8°30’ 2.220, 2.400, 2.580
B between A & B - 5°45’ 1.250, 1.930, 2.560

ComputethelengthAB and RL of point B, if that of A is250.560 m. The
Instrument and staff arein oneline. (take multiplying constant as 100 and
Additive constant as 0)

OR

PT.O.



Q2) @ A tacheometer with analytic lens. Having the value of constant 100 was
used and the following observations were made on staff held vertical.
I nstrument H.l. (m)| Verticd | Staff at| Staff Reading
station Angle
O 1650 | +5°45 | M 1.250, 2.250, 3.25
O 1650 | —6°20' | Q 1.45,1.85, 2.30
R.L of station M is 125.00 m Calculatethe R.L. of O & Q, distance OQ
and gradient of MQ line. [8]
b) State the different uses of toposheets. [4]
c) Explainthe procedure for tacheometric contouring. [6]
Q3) @ Writeanote on necessity and types of transition curves. [9]
b) Tabulatethedatarequired for setting out thecircular curve by the deflection
angle method using thefollowing information : [8]
Chainage of intersection point 1580 m
Angle of intersection = 150°
Radius of curve =360 m
Peg Interval =30 m
c) Draw neat sketch of combined curve with its notations. [4]
OR
Q4) @ Twotangentsintersect at achainageof 1250.5 m the deflection angle 25°
calculatethefollowing quantitiesfor setting out all curvesof radius 315m.
Calculate: [8]
)  Tangentlength
i)  Length of long chord
i) Length of the curve
IvV) Apex Distance
v)  Chainage of Curve point & tangency point
vi) Versed sine of curve
vii) Angleof intersection
b) Enlist various linear methods of setting out curves and explain anyone
with sketch. [9]
c) Statedifferent typesof curves, Explain compound curve with sketch.[4]

[6402]-7



Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) &)
b)

[6402]-7

Define Control survey & write a short note on establishing of horizontal
and vertical controls. [6]

Write anote on setting out Building layout with neat sketch. [6]

Write down the applications of space-based positioning system (SBPS).
[5]

OR
Explainin brief various segmentsin Space based positioning system.[ 6]
Explainin brief procedure of setting out of Culvert. [6]
Write ashort note on checking verticality of tall building. [9]

Explain triangulation method and trilateration method of geodetic survey.

[6]

State the classification and applications of Photogrammetry in surveying.

[6]

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

Define hydrographic survey & write a short note on stream gauging. [ 6]

State the working and uses of Electronic Total Station. [6]
Differentiate between Map and aeria photograph. [6]
lClodos



Total No. of Questions: 8] SEAT No. :

PD4049 [Total No. of Pages: 4

[6402]-8
S.E. (Civil)
CONCRETE TECHNOLOGY
(2019 Pattern) (Semester - 1V) (201010)

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

1)

Q2) &
b)

Q3) 8

b)

Answer 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 non programmable calculator is allowed in the examination.
Your answerswill be valued as a whole.

If necessary assume suitable data and indicate clearly.

Use of IS codes 10262,456 is not allowed.

Explain the compressive strength of concrete. How it is determined in
|aboratory? [6]

Explaintherelationship between compressive strength and tensile strength
of concrete. [6]

State the various types of non-destructive tests carried, on hardened
concrete. Explain ultrasonic pulsevelocity test withitslimitations.  [6]

OR
Explain rebound hammer test with itslimitations. [6]
Explain the stress-strain relationship of concrete with neat sketch.  [6]

Define creep of concrete. What are the factors affecting on creep of
concrete? [6]

What do you mean by concrete mix design? What are the objectivesin

mix design? [6]

Explain the factors affecting the concrete mix design. [9]

Explain DOE method of concrete mix design. [6]
OR

PT.O.



Q4) @ Using IS code method design a concrete for grade M35 for following

data: [13]
Parameter . Detalls
Grade designation . M35
Standard deviation,s : 5.00
Factor based on the grade of concretex : 6.50
Type of cement . OPC 53 gradeconforming
to 1S 8112
Workability ;75 mm(slump)
Exposure conditions . Very severe (for RCC)
Degree of supervision : Good
Maximum cement content . 450kg/m3
Type of aggregate . Angular coarse aggregate
Specific gravity of cement . 3.15
Specific gravity of coarseaggregateand : 2.70
fineaggregate
Water absorption of coarse aggregate : 0.50 %
Water absorption of fine aggregate : 1.00 %
Free surface moisture for coarse aggregate :  Nil
Free surface moisturefor fineaggregate : Nil
SieveAnaysis
Coarse aggregate
Analysis of coarse , _
IS Sieve | aggregate fraction Percentage of different fractions Remarks
(mm) | I | Il Combined
(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
Water content per m? of concrete of 50 mm slump:

[6402]-8

Sr. Nominal maximum size of aggregate | Maximum water content
No. (mm) (kg/md)
) 10 208
i) 20 186
i) 40 165
2



Volume of coarse aggregate per unit volume of total aggregate for water cement/
water-cementitious material ratio of 0.30:

Sr. | Nomina maximum Volume of coarse aggregate per unit volume of total

No.| sizeof aggregate| aggregatefor different zones of fine aggregate
(mm) Zonelll Zonell Zonel

1) 10 0.56 0.54 0.52

1)) 12.5 0.58 0.56 0.54

Iii) 20 0.68 0.66 0.64

Approximateair content:

Sr. Nominal maximum size of Entrapped air, as % of volume of

No. aggregate (mm) concrete

1) 10 1.0

ii) 12.5 0.8

Iii) 20 0.5

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. Exposure Minumumcement | Maximum | Minimum grade of

No. content (kg/m?) w/C concrete

)} Mild 300 0.55 M20

Ii) Moderate 300 0.50 M25

iii) Severe 320 0.45 M30

Iv) | Verysevere 340 0.45 M35

V) Extreme 360 0.40 M40

b) What do you mean by: [4]
)  Meanstrength
i)  Variance

i)  Standard deviation
Iv) Coefficient of variation

Q5) @ Describe the cold and hot weather concreting. [6]
b) What islight weight concrete? How it can be achieved in practice? [6]
c) Describe the types of vibrators used for compaction of concrete.  [6]
OR
Q6) @ Writeashort note on: [8]
I)  Fiber reinforced concrete
i)  Geo-polymer concrete
b) Enlist specia concreting techniques? Explain under water concreting.[ 5]
c) Explaintheferrocement technology with itsapplications. [5]

[6402]-8 3



Q7) &

b)

Q8) &)
b)

[6402]-8

Explain the durability of concrete? What effect the ‘water- cement ratio
makes on durability? [5]

Write short note on: [12]
I)  Sulphate attack on concrete
ii)  Chloride attack on concrete
i)  Carbonation of concrete

OR
What are the symptoms and diagnosis of distress of concrete? [5]
Explainin detail corrosion monitoring techniques of 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]
POD®D®
4



Total No. of Questions: 8] SEAT No. :
PD4050 [Total No. of Pages: 3

[6402]-9
S.E. (Civil)
STRUCTURALANALYSIS
(2019 Pattern) (Semester - 1V) (201011)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram 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 the examination hall.

Q1) @ Analyze the continuous beam by slope deflection method as shown in
Fig. 1a [8]

b) Anayzethe portal frame by dope deflection method asshownin Fig. 1 b.
[10]

50kN

b7 l l N 3m
| £ 'y
L 2m | 2m "’ 2m | Im A\ 2m 2m
N i

Fig. 1 a Fig. 1 b

OR

PT.O.



Q2) @ Analyzethe propped cantilever by slope deflection method as shown in

Fig. 2a [8]
b) Anayzethe porta frame by sope deflection method asshownin Fig. 2 b.
[10]

Fig.2 a

Q3) @ Analyze the continuous beam by moment distribution method as shown
inFig.3a [8]

b) Anayzetheporta frame by moment distribution asshowninFig.3b.[10]

10 kN/m

100 kN Byedododeddad o

%’4 2 =-I-‘ £ _l%i'%\ 6 m h__| S
Fig. 3 a Fig.3 b E
OR

Q4) @ Anayzethe propped cantilever by moment distribution method as shown
in Fig.4 aand draw bending moment diagram. [8]

b) Anayze the portal frame by moment distribution method as shown in
Fig.4 b. [10]

10 kN/m
20 kN/m

[6402]-9 2



Q5) @ Anayzethecontinuousbeam by stiffnessmethod asshowninFig. 5a[12]

b) Generate the stiffness matrix for the bent as shownin Fig. 5 b. [9]
120 kN T A
T
Sm
A
Fig.5a Fig.5b
OR
Q6) @ Analyzetheframe by stiffness method as shownin Fig. 6 a [12]

b) Generate the stiffness matrix for the beam as shownin Fig. 6 b. [9]

Fig.6a Fig. 6 b
Q7) @ Statethe assumption of plastic analysis. [9]
b) Findthe plastic moment for the beam |oaded with ultimate |l oads as shown
inFig. 7b. [12]

100 kN/m 60 kN/m 200 kKN

L 4m 0 6m LY Zm&j@
N I \ \ |
Fig.7b
OR
Q8) @ State and explain plastic collapse load, plastic moment and plastic
section modulus. [9]

b) A beam of T (Flange : 120mm x12mm and web168 mmx12mm)
cross-section is subjected to sagging moment, find the shape factor if
permissible yield stressin compression and tension is 230 MPaand 280
MParespectively. [12]

¥ %k %k
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Total No. of Questions : 8] SEAT No. :
PD4051 [Total No. of Pages : 2
[6402]-10
S.E. (Civil)

PROJECT MANAGEMENT
(2019 Pattern) (Semester - IV) (201012)

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

1) Attempt 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) Yearly requirement of cement by large firm is 300 bags. The cost of a bag
is Rs. 300/-. Lead time is one month and ordering cost per order is
Rs. 200/-. Assume annual carrying cost for inventory is 20% of average

inventory management. Find EOQ and total inventory cost. [6]
b) Explain the merits and demerits of ERP system. [5]
c) Define inventory and list out its types. Explain any method of inventory
control. [6]
OR

02) a) Segregate the items as per their annual usage and plot ABC Curve. [6]

Sr. No. [tem Annual Usage in Rs.

1 Cement 1,50,000

2 Sand 80,000

3 Wash basin 44,000

4 Steel 1,15,000

5 Aggregate 90,000

6 Paint 50,000
b) What are the functions of Materials Manager? [5]
c) What are the points to be considered while preparing safety programme
of construction site. [6]

03) a) What do you understand by resource smoothing and resource levelling?

Explain their significance. [5]
b) What do you mean by updating the network? Write steps to update the
network. [6]

c) Explain the use of Project Management software in construction industry.

6]
OR

PTO.



04) a)
b)

05) a)
b)

06) 2)
b)
c)
Q7) a)

b)

08) a)

b)

What do you mean by EVA? Explain any one in detail. [5]
What is project monitoring? State its advantages. [4]
Following table shows the cost duration data for a small construction
project. Carry out step by step crashing and how much you save by

crashing the network. Indirect cost is Rs. 300/week. [8]

Activity 1-2 2-3 2-4 3-5 4-5 5-6

Normal | Cost 4000 | 2000 | 5500 | 200 | 2200 | 4000
Duration 3 4 5 7 4 8
(weeks)

Crash Cost 4200 | 4800 | 6400 | 1200 | 2600 | 4200
Duration | 2 2 3 2 4
(weeks)

Explain importance of project economics in constrution industry.  [6]
Explain difference between cost and value with suitable examples.  [6]

Define annuities. What are the kinds of annuities. [6]
OR

What are the types of elasticities? Explain in brief. [6]

Explain Law of Demand and Supply with proper Sketch. [6]

Explain law of substitution with the help of a neat sketch. [6]

What are the different types of appraisals required to undertake any project?

Explain any one in detail. [6]

Explain in detail role of project Management Consultant in Civil Engineering

field. [8]

Write a short note on payback period. [4]

OR

“Technical and economical appraisals are a must to check project

profitability”. Comment. (4]

Followingdata pertains to 2 projects. Rank the projects based on B/C

ratio & NPV values. [8]

Particulars Project A Project B

Investment Rs. 1,10,000/- Rs. 1,10,000/-

Cash Inflow Year 1 Rs. 31,000/- Rs. 71,000/-

Cash Inflow Year 2 Rs. 40,000/- Rs. 40,000/-

Cash Inflow Year 3 Rs. 50,000/- Rs. 40,000/-

Cash Inflow Year 4 Rs. 70,000/- Rs. 20,000/-

Interest Rate 14% 14%

Write a short note on ARR method and IRR method. [6]
VOOV
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PD-4052 [Total No. of Pages: 2
[6402]-11
S.E.
ELECTRICAL ENGINEERING
Power Gener ation Technology
(2019 cour se) (Semester - 111) (203141)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidate:

1)
2)
3)
4)
5)

Ql) a
b)

Q2) 8

b)

Solve Q1 or Q2, Q3 or Q4, Q50r Q6, Q-7 or Q-8
Figuresto theright indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, if necessary.

Use of non-programmable calculator is allowed.

Explain advantages and disadvantages of Hydroel ectric power plant. [9]

List theturbinesused in hydroelectric power plant and describethefactors

governing their choice. [9]

With the help of simple diagram explain working of hydroelectric power

plant. [8]
OR

Write down factors which affect the location of site of a hydropower

station. [4]

Write a short note on [6]

1) Hydrograph
i)  Pumped storage hydro power plant
With neat diagram describe high head power plant. [8]

P.T.O.



Q3) &)

b)

Q4) a

b)

Q5) &)
b)

Q6) a

b)

Q7) &)
b)

Q8) &

b)

Wind turbine with 10m dia. Rotor, assume air density as|.293kg/m? and
wind speed is 20m/s. What is expected power in watt? [4]

Differentiate between horizontal axisand vertical axiswindturbine. [6]

Explainyaw control and pitch control method used inwind energy system.

[7]
OR
If wind speed is 30m/s and rotor diameter isI5m find power availablein
wind. assume air density as 1 .293kg/m?. [4]
Explain how the wind pattern affects power generation in wind energy
systems. [6]
Write a short note on generators used in Wind energy system. [7]
Differentiate between non concentric and concentric type collectors. [4]
Explain any two solar thermal applicationswith neat diagram. [6]
Explain the working of PV cell and Simplest Equivalent Circuit for a
Photovoltaic Cell. [8]
OR
Why measurement of solar radiation isimportant?Which equipmentsare
used for measurement? [4]

Explainimpact of insolation and temperatureon |-V curvesof PV cellg6]

Explain any two solar collectors along with their applications. [8]

Write a short note on ‘ Ocean thermal Energy’ [4]

Explain standalone, hybrid stand alone and grid connected renewable

energy Sources. [6]

Explain the process Biomass energy conversion. [7]
OR

What is ageothermal energy? How can it be used for power generation?
[4]
Explain the process of municipal solid waste to energy conversion. [6]

Explain grid connected renewabl e systemsand their requirements  [7]
THTET
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PD-4054

[Total No. of Pages: 2

[6402]-13
S.EE. (Electrical)
203143: Analog and Digital Electronics
(2019 Pattern) (Semester - 111)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto the candidate:

1) SolveQlor Q2, Q3or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figurestotheright sideindicate full marks.

Q1) a Explanworkingof SRAM withdiagram. [6]
b) Explain Programmable Logic Array. Implement the following Boolean
functionsusing PLA: [6]
A=XY+XZ' B=XY'+YZ+XZ'

c) Write a short note on FPGA [6]

OR
Q2) @ Explanworkingof DRAM with diagram. [6]
b) Write ashort note on CPLD. [6]
c) Explain ProgrammableArray Logicin detail. [6]
Q3) a ExplanOPAMP asvoltageto current converter. [9]
b) Explainworking of OPAMPasinstrumentation amplifier. [9]
c) Explantheworking of OPAMPasacomparator aongwith circuit diagram
and input and output waveforms. [8]

OR

P.T.O.



Q4) &)
b)

Q5) 9
b)

Q6) &)

b)

Q7) &)

b)

Q8) &)
b)

With the help of neat diagrams, explain OPAMP as peak detector.  [5]
Define the characteristics of practical OPAMP. [9]

Explain generation of saw tooth waveform using OPAMP. Draw input &
output waveforms. [8]

Explain High passfilter using op-amp with its frequency response. [5]
Explain thefunction of LM 317 as adjustabl e voltage regul ator. [9]

Draw the diagram of IC 555 configured in monostable mode. Draw
necessary waveforms. [7]

OR

What is the difference between fixed and variable voltage regulators?
Explain IC78XX and IC 79X X seriesregulators. [9]

Explain the operation of IC555 as astable multivibrator along with
waveforms. [9]

Draw and explain frequency response characteristic of ideal and practical

Low Pass Filter. [7]
Explain working of single phase full wave bridge rectifier supplying
R-L load. [9]
Draw neat diagram and explain single phase half waverectifier with pure
resistiveload. Also define peak inverse voltage. [9]
Explainin detail the working of center tapped rectifier connected to the
R-L load. [7]
OR

Explain working of singlephase haf waverectifier withRL load.  [5]

Explain theworking of single-phasefull wave centre tapped rectifier with
pure resistive load. Also draw the input and output waveforms. [9]

With the help of circuit diagram and relevant waveforms, explain the
operation of a 3-phase bridge rectifier with resistive load. [7]

THINY
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PD-4055 [Total No. of Pages : 3

[6402]-14
S.EE. (Electrical)

ELECTRICAL MEASUREMENTS &
INSTRUMENTATION

(2019 Pattern) (Semester - 111) (203144)

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

1)
2)
3)
4)

Q1) a)

b)

C)

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.

Assume suitable data, if necessary.

Draw neat circuit diagram for measurement of power in three phase

circuit using two wattmeter method with star connected R-L series
load [4]

The figure shows a three-phase delta connected load supplied from a

400V,50Hz,3-phase balanced source. The pressure coil(PC) and current
coil(CC) of a wattmeter are connected to the load as shown, with the
coil polarities suitably selected to ensure a positive deflection. The
wattmeter reading will be [8]

Explain various errors produced in wattmeter [6]
OR

PT.O.



Q2) a)

b)

03) a)

b)

04) a)
b)

[6402]-14

Draw neat circuit diagram for measurement of power in three phase
circuit using one wattmeter method with two-way switch for star
connected R-L series load [4]

Explain working of 3 phase 3 element wattmeter. [8]
In an experiment for measurement of power by two wattmeter method

for a load of 415V, 20 A, one wattmeter reads 100 kW and other reads
80 kW. Calculate power factor of the load, total active and reactive
power consumed. [6]

State following statements are true or False : [3]
1)  Energy meter is indicating type of instrument.

i1) In induction type energy meter, driving torque produced is
proportional to power consumed.

ii1)) Recorded energy can be calculated from energy meter constant.

A 230V, single phase, energy meter has constant load of 5 A passing
throughit for 6 hoursat unity power factor. If the meter disc makes 2760
revolutions during this period, what is meter constant in revolutions
per KWh. Also calculate power factor of the load if the number of
revol utions made by the meter are 1800 when operating at 230V and 6 A

for 4 hours [6]
Derive the torque equation of single phase induction type energy meter.
[8]

OR
Draw the block diagram of electronic energy meter. [3]

A 230 V, 50 Hz, 1 ph energy meter has a constant of 200 rev/
kwh.While supplying a non-inductive load of 4.4 A at normal voltage.
The meter takes 3 minutes for 10 revolutions. Calculate the percentage
error of the meter? [6]

With neat circuit diagram and necessary phasor diagram, explain how
1 phase static energy meter can be calibrated at 0.5 lagging power
factor by use of resistive load, three phase supply and two way switches.

[8]



05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)
b)

[6402]-14

Give 2 examples of each of following types transducers.
1)  Active transducers
i1) Passive transducers
111) Primary transducers
1v) Secondary transducers
With neat diagram, Explain Cathode Ray Oscilloscope.
Explain detailed classification of pressure.

OR
Give any four differences between CRO and DSO.
With neat diagram, explain working of Mcleod gauge.

Explain various front panel controls of CRO.

[4]

[6]
[8]

[4]
[6]
[8]

Draw and explain following methods of level measurement, state any 1

application of the same

1)  Sight glass method

i)  Float gauge method

With neat diagram, explain working of RVDT.

List applications of level measurement in electrical engineering
OR

Explain with neat diagram, bonded and unbonded strain gauge.

[8]
[6]
[3]

[8]

With neat diagram, explain hydraulic method of level measurement. [6]

Define strain hence state importance of displacement measurement. [3]

o, O 0
0‘0 0‘0 0‘0
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PD-4056 [Total No. of Pages : 5

[6402]-15
S.E. (Electrical Engineering)
ENGINEERING MATHEMATICS -III
(2019 Pattern) (Semester-I11I) (207006)

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

Instructions to the candidates :

1)
2)
3)
4)
5)
6)

01) a)

b)

Question no. 1 is compulsory.

Attempt Q.2 or Q.3, Q.4 or Q.5, Q.6 or Q.7 and Q.8 or Q.9.
Assume Suitable data if necessary.

Neat diagram must be drawn whenever necessary.

Figures to the right side indicate full marks.

Use of electronic pocket Calculator is allowed.

A throw is made with two dices. The probability of getting a score of at

least 10 points is, [1]
) 1/6

i)y 1/4

) 1/12

iv) 5/6

Analytic function with constant amplitude is, [1]

1)  function of x
i)  function of y
i) function of x,y

1v) constant

P.T.O.



d)

Q2) a)
b)

V? (izj is equal to [2]

r

) 3 i1) 2
1 3 1 @
-2 _ . 6

—_— r —_—
ii1) A 1v) 4

The mean and variance of binomial distribution are 5/4 and 15/16

respectively. Probability p of success in a single trial is equal to, [2]
) 1/4 i) 15/16
i) 3/4 iv) 12
z
Let /=0-—————-dz the residue of f{z) at the pole z=1 is, [2]
b ’
2 i 172
i) 3 iv) 1/3
If fik) = k, k>0 then z {f(k)} is given by [2]
F4 ~1)
L (z+]) Jo>1
1i1) R z|>1 1v) (Z+1)2
Find the Fourier transform of f (x)=€ﬂ. [5]
Attempt any one: [S]

in ak
i)  Find Z-transform of f (k)= smka k>0,

VA 1
i) Find inverse Z-transform of f(Z)= 7 e Z|>—
2
z-——|z-=
(=-3)=3)
Obtain f{k) given that
1 1Y
f(k+1y+5f(k)=-5 k=0,£(0)=0. [S]

[6402]-15 2



03) a)

b)

04) a)

b)

05) a)

b)

OR
Attempt any one: [S]
i)  Find Z- transform of f{k) = 2¥ (0) (3k+2), k>0

Z

ii ind i - Z)= :2<|Z|1<3
ii)  Find inverse Z-transform of f (Z) (Z-2)(2-3) | |
) . . ) 1, |x|<1
Find Fourier integral representation of the function f (x)= 0 ‘x‘ o1 and
=sin Acos A
hence evaluate | MnAem A ZOS ZdA [5]
1 _
Using inverse sine transform. Find f(x) if F, (/1)=Ze “ [5]

The first four moments about the value 2 are 2,20,40 and 50. Find first
four moments about mean, coefficient of skewness and Kurtosis.  [5]

Find correlation coefficient for following distribution,

x|517 (91113

y9 1|6 |12 3 |15 5]
The probability of a man hitting a target is 2/3. If he fires 5 times, what is
the probability of his hitting the target at most thrice? [S]

OR
Given the information; and if the correlation coefficient is 0.9, find the
line of regression of x on y & estimate y for x = 10. [S]
X y
A. mean 8.2 124
S.D. 6.2 20

Between 2 & 3 p.m. the average number of phone calls per minute coming
into the company are 2. Find the probability that during one particular
minute there will be

1) Nocallatall
1) 3 orless calls. [5]
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Q06) a)

b)

Q7) a)

b)

08) a)

b)

If X is normally distributed and the mean of X is 15, standard deviation is
5. Determine the probability of

) 0<X<10
i) X>25
[Given : A (1) = 0.3413, A (2)= 0.4772, A(3) = 0.4987] [5]

Find directional derivative of ¢ =x’>-y*-2z* at the point (2,—1,3) towards
the point [5,6,4] [S]
Show that the vector field

F=ye” coszi+xe® cosz j—e”sinzk is irrotational and find scalar field

such that F=V¢. [S]

Evaluate IFod? where F:(2Xy+3zz){+(x2 +4yz) j+(2y2 +6xz)]€ and
C

C is the curve x= y= z from (0,0,0) to (1,1,1). [5]
OR

Find Directional derivative of ¢=e** cos yz at the origin in the direction

tangent to the curve x = a sint, y = acost, z=at, at t = /4 [5]

Show that (any one)

1) V“(;’zlog;’)=6/r2

i V(@}En——"(if )7 [5]

r r r
Using Green's theorem evaluate CJ.D(xy —162)6156+Jc2 ydy along the closed
C

curve bounded by y = 0 | x=1landy=x [S]

Let f(Z)=u(r,0)+iv(r,8) be an analytic function and u =—r’ sin 38, then
construct the corresponding analytic function F(Z) in terms or Z.

[5]
Z

(22—3—Z+2) dZ where Cis |Z - Z|=%. [S]

Evaluate I
C

Find the bilinear transformation which maps the points Z = 0,—1,1 onto
® = 1,0,00. [5]

OR
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09) a) 1If u—v=(x—y)(x2 +4xy+y2)& f(Z)=u+iv is an analytic function of

Z= x+1iy, find (Z) in terms of Z. [5]
4-3z 3
dZ i i Zl==

b) Evaluate lZ(Z “)(z-2) where C is the circle |Z| 5 [5]

c¢) Find the bilinear transformation which maps the points 1,1,—1 from
Z-plane onto the points 1,0,—1 of ® plane. [S]
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[6402]-16
S.EE. (Electrical)
POWER SYSTEM - |
(2019 Pattern) (Semester - 1V) (203145)

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

1)
2)
3)
4)
5

Ql) a
b)

c)

Attempt 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 additional data, if necessary.

Draw neat & clean diagrams if necessary.

Use of non-programmable calculator is allowed.

Define span length. State the factors to be consider for selection of span

length. [4]
Discuss any two types of line supports used in overhead lines and their
advantage and disadvantages. [6]

A transmission line has a span of 150 m between level supports. The
conductor has a cross-sectional area of 2cm?. The tension in the
conductor is 2000 kg. If the specific gravity of the conductor material is
9.9 gm/cm?® and wind pressureis 1.5 kg/m length, Calculate

1) sag ii) vertica sag. [8]

OR

Define pin type and shackletypeinsulator with their application. [4]
Describe any two methods for improving string efficiency in overhead
lineinsulators. [6]
Ina33kV overhead line, therearethree unitsinthestring of insulators. If
the capacitance between each insulator pin and earth is 11% of self-
capacitance of each insulator, find (i) Voltage across string (ii) the
distribution of voltage over 3insulatorsand (iii) string efficiency.  [8]

State skin effect, enlist the factors responsible for skin effect. [3]
A single phaseline hastwo parallel conductors 2m apart. The diameter of
each conductor is 1.2cm. Calculate the loop inductance per km of the

line, [6]
Derive an expression for flux linkages due to single current carrying
conductor. [8]

PT.O.



Q4) &)
b)

Q35) @
b)

Q6) a)
b)

Q7) &)
b)

OR
Define concept of self and mutual GM.D. [3]

Calculate the inductance of each conductor in a 3-phase, 3-wire system
when the conductors are arranged in horizontal plane with spacing such
that D,, = 4m, D_,= D,, = 2m. The conductors are transposed and have
adiameter of 2.5cm. [6]

Derive an expression for the inductance of three phase overhead
transmission linewith symmetrical spacing considering transposition.[8]

What isthe need of transposition for capacitance calculation? [4]

A 3-phase overhead transmission line has its conductors arranged at the
corners of an equilateral triangle of 2 m side. The diameter if each
conductor is 1.25cm. Calculate capacitance of each line conductor per

km. [6]

Derive the expression of capacitance of 3-phase overhead line with

unsymmetrical spacing considering transposition. [8]
OR

Explain the concept of GM.R. for capacitance calculation. [4]

Derive expression for capacitance of asingle phase overhead line.  [6]

A 3-phase, 50 Hz, 66kV overhead line conductorsare placed in horizontal
line. The conductor diameter is 1.25 cm. If the line length is 100km,
Calculate capacitance per phase. [8]

Classify transmission lines based on length and voltage levels. [3]

Obtain the rel ationship between sending end voltage and current interms
of rccelving end voltage and current for amedium transmission lineusing
‘nominal T' method. Draw a neat phasor diagram. [6]

A 3-phase, 50 Hz, 150 km line has a resistance, inductive reactance and
capacitive shunt admittance of 0.1 2 0.5 Q2 and 3 X 10-6 per km per
phase. If thelineddivers50 MW at 110kV and 0.8 p.f. lagging, determine
the sending end voltage and current. Assume anominal « circuit for the
line. [8]

OR
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Q8) @ Stateand explainin short Ferranti effect? [3]
b) Derive an expression for ABCD constants of short transmission line.[6]

c) Anoverhead 3-phasetransmission linedelivers5000 kW at 22 kV at 0.8 p.f.
lagging. The resistance and reactance of each conductor is4 Q and 6 Q.
Respectively. Determinei) sending end voltageii) percentage regulation iii)
transmission efficiency. [8]

o) oo e
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PD-4058 [Total No. of Pages : 3

[6402]-17
S.EE. (Electrical Engineering)
ELECTRICAL MACHINES - |
(2019 Pattern) (Semester - 1V) (203146)

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

1)
2)
3)
4)
5

Ql) a)
b)
c)

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 whenever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of non-programmable calculator is allowed.

Compare simple Lap & wave winding. [4]

Draw the power flow diagram of DC motor. [6]

A 4P, 250V wave connect DC shunt motor gives 11.190 kW when running
at 1000 rpm & drawing armature & field current 50 A & 1 A respectively.
It has 540 arm conductors & R_=0.12 Q. Assume voltage drop 1 V /
brush calculate [8]

I)  Total torque
i)  Useful torque
i)  Rotational losses &

Iv) Efficiency

OR
State the parts of Stator & Rotor of DC machine. [4]
Derivetheequation for : [6]

1)  Armaturetorque &
i)  Shaft torque of DC motor

Draw the connection diagram of shunt , series & separately excited DC
motors. State their current & back emf equations. [8]

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)
b)

Stale any two applications of - [3]
i)  DC shunt

i) Series&

i) Cumulative compound motor

Sketch & explain the Torque- Armature current characteristicsof  [6]
)  DC shunt motor &

i)  Series motor.

A 220V DC seriesmotor takes 40 A when running at 700 rpm. Calculate
the speed which motor will run & current taken from the supply if the

fieldisshunted by resistance equal tofield resistance & torqueisincreased
by 50%. TakeR,=0.12Q & R_=0.1 Q. Assume unsaturated magnetic

field. [8]
OR

State the possible ways to reverse the direction of rotation of DC shunt

motor. [3]

Sketch the circuit diagram & explain the methods of speed control of DC
series motor by flux control. [6]

Draw the connection diagram of 3 point starter used for DC shunt motor
& explain the function of [8]

) Holdoncoail &

i)  Overload cail

Draw the power flow diagram of 3-ph Induction motor. [4]
Prove that; rotor Cu loss = dlip X rotor inpuit. [6]

A 30 kW, 4P, 50 Hz, 3-ph Induction motor has stator losses equal to
rotor losses & rotatiodal losses of 1.5 % of output power. Full load dlip
IS4 %. [8]

Calculate;
)  Rotor Cu loss
i)  Rotor input power
i)  Efficiency
OR
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Q6) a)

b)

Q7) &)
b)

Q8) a

b)

Calculatethedlip & frequency of rotor current of a3-ph, 50 Hz induction
when running at 720 rpm. [4]

Obtain the torque equation of induction motor under running condition
& there of derive the condition of maximum torque. [6]

Sketch the family of torque-dlip characteristics of 3-ph induction motor
& explain [8]

)  operatingregion
i)  maximum torque &

i)  whendipisone

State the types of starters used for induction motors. [3]
Demonstrate the IS Std 325 for testing of 3-ph induction motor. [6]

Draw the connection diagram of star-delta starter & explain the starting
and running operation of 3-ph induction motor. [8]

OR

Obtain the approximate equivalent circuit diagramsof 3-phinduction motor
step by step. Label it & state the meaning of each nomenclature used.

[7]

Using data from No load & Blocked rotor test on 3-ph induction motor,
Draw the circle diagram & write the procedure to find full load current,
pf, full load dlip, rotor Cu loss, stator Cu loss, locate the points for
dip=0, 1 & infinity. [10]

e
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[6402]-18
S.E. (Electrical Engineering)
NETWORK ANALYSIS
(2019 Pattern) (Semester - 1V) (203147)

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

1)

Q2) &

b)

Q3) g
b)
c)

Answer Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

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

series R-C circuit. [7]
Explainthe behaviour of R, L and C elementsfor transients. Mention the
representation at the instant of switching. [9]

Obtain the expression for voltage across capacitor in series RL circuit

connected to a d. c. voltage V for t > 0. Assume initial charge across

capacitor is zero. [9]
OR

R=1Q,L=1H, and C =0.5F are connected in series with a switch
across C. 2V supply is connected to the circuit. At t = O~ the switchisin
closed position. At t =0 the switch is opened. Find the voltage across

the switch at t = 0" [7]
V(20 L=1H
: X = SO0
K
. [l
V= c-osE §R=1Q
Fig. No. 1
Explainthe behaviour of R, L and C elementsat the time of switching, at
t=0,at=0"andatt= . [10]
Find the Laplace Transform of aramp function. [6]
State and explain the convolution theorem of Laplace Transform.  [6]
State ant six properties of Laplace Transform. [6]
OR

PT.O.



Q4) &)
b)

c)

Q5) 8
b)

Q6) a)

b)

Q7) 8

Derivethereation between unit step function and unit Impul sefunction.[6]

Find the Laplace transform of e sin wt. [6]
Obtain F(s) for the signal showninfig. no. 2. Also determineits Laplace
transform. [6]
[ 1
sl
0o 2 4 !
Fig. No. 2

Expressimpedance parametersin termsof transmission line parameters.

[9]

Find Z parameters of the network shown in figure no. 3. [8]
11, 10Q 15Q , 2
+ AN, AN = 0 +

Vi §5 9] Vs,

Fig. No. 3
OR
Definethefollowing termsin relation with filter and give significance of
each. [9]
) Pass band
i)  Stop band

i)  Cutoff frequency
What is high pass filter? Derive the expression for the cutoff frequency

of prototype low pass filter interms of L and C. [8]
Explain the necessary conditions for transfer function. [9]
Determinethedriving point impedance voltageratio transfer function for
the network shownin fig. No. 4. [9]
— 1y R ly —
o AWV 0
A 2
Vi C5 V2
l o —0 l
1 2
Fig. No. 4
OR
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Q8) @ Whatispole-zero plot? Explainwith suitable example. [9]

b) Obtainthe polezero plot of transform impedance for the network shown
infig. no.5. [9]

<
o
—
-
b
-~
e
|

—1F

Fig. No. 5

DOOD
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[6402]-19
S.E. (Electrical Engineering)

NUMERICAL METHODSAND COMPUTER PROGRAMMING

(2019 Pattern) (Semester - 1V) (203148)

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

1
2)
3)
4)
5

Ql) a)

b)

Q2) a)

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.

Neat diagram must be drawn wherever necessary.
Assume suitable data if necessary.

Use of non-programmable calculator in allowed.

With the usual notation, prove the following. [4]
(1+A)(1-V) =1

A+V=é—z
vV A

For the data given below, construct the forward difference table and
hence find the value of f (—1.5) [6]
X -2 -1 0 1 2 3

fx) | 15 5 1 3 11 25
Find the missing term in the table using Newton’s divided difference

interpolation method. [8]
X 0 1 2 3 4
y 1 3 9 - 81

OR
Derive the Newton’s backward interpolation formula for equally spaced
points. [4]

Given that f (0) =1, f (1) =3 and f (3) = 55, find a unique polynomial of
degree 2 that fits the given data using Lagrange interpolation technique.[6]
Estimate the value of f (42) from the following available data using
newton backward interpolation formula. [8]
X 25 130 35 40 | 45

y 332 [ 291 | 260 | 231 | 204

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Derive trapezodial rule for numerical integration from the Newton Cotes

formula. [3]
Evaluate the given integral using Simpson’s 1/39 rule. Take 6 sub-intervals. [ 6]
J *© ox

O 1+X

The following data gives the velocity of a particle for 20 seconds at an
interval of 5 seconds. Find the initial acceleration using the entire data. [8]

Time (sec) 0 5 10 15 20

Velocity (m/sec) | 0 3 14 69 228

OR

Derive Simpson’s 1/3™ rule for numerical integration from the Newton
Cotes formula. [3]

Find from the following table, the area bounded by the curve f (X) and the
x-axis from Xx=7.47 to Xx=7.53 using  [6]

1)  Trapezoidal rule and
i)  Simpson’s 3/8™ rule.

X 747 1748 | 7.49 | 7.50 | 7.51 | 7.52 | 7.53

y=f() | 193|195 | 198 | 2.01[2.03 |2.06 |2.09

The following data represents the function f(X) = e**.

X 0 0.3 0.6 0.9 1.2

f(X) 1 1.8221 3.3201 6.0496 11.0232

Find f'(1.2) and f"(1.2) using Newton backward difference formula. [8]

Explain the Gauss elimination method used for solving linear simultaneouse
equations. [4]
Apply the Gauss-Jacobi method to solve the equations up to 5 iterations.| 6]
SX=y+z=10

2X+4y=12

X+y+5z=-1

Choose initial values : X, =2,y =3 and z = 0.
Apply the Gauss-Jordan method to solve the equations. [8]
X+ty+z=3
2X—y—2=3
X—-y+z=9
OR

[6402]-19 2



Q6) a)

b)

Q7) a)

b)

Q8) a)
b)

Explain the Jacobi iterative method for solving linear simultaneous

equations. [4]
Find the inverse of the given matrix using Gauss Jordan method. [6]
1
-1
3

Solve the given system of equations using Gauss Elimination method

with partial pivoting. [8]
2X+y+z=5

4X — 6y =2

—2X+7y+2z=9

Explain the Taylor series method of solving ordinary differential

equations. [9]
.ty _y-x | . o o B

Given = Y+ X with the initial conditiony=1 at X=0. Find y at x=0.1

using Euler’s method. Take step size h = 0.02. [6]

Solve the given differential equation using Runge-Kutta fourth order
d

method and hence find y (0.1) d_i =y-xy(0)=2 [6]
OR

Explain the Euler’s method of solving ordinary differential equations.[5]

Solve the differential equation given below using Taylor Series method
and find the value of y at Xx= 0.1 taking h = 0.1 and considering terms up

2

d
to the 4™ derivative. d—i =Xy-1 y0)=1
[6]

Using the Runge-Kutta method, solve the second order differential

o dy) -
equation Y X(—yJ —Y" and find the value of y for Xx=0.2. The initial

dx’ dx
.. dy
conditions are X= 0,y =1, Vi 0, [6]
Xk k %k
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[6402]-20
S.E. (Electrical)

FUNDAMENTALS OF MICROCONTROLLERAND APPLICATIONS
(2019 Pattern) (Semester - IV) (203149)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Draw neat diagrams wherever necessary.

3) Figures to the right indicate full marks.

Q1) a) Write a short note on C Data types for 8051 microcontroller. [5]
b)  Write a program in C to configure Port 1 as input port and Port pin P2.0

as input pin. [5]

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

OR

02) a) Explain the function of bit TF0O in TCON register and Write a program in
C language to start timer 0 [5]

b) Write a program in C language to copy the contents of Port 2 to Port1.[5]

c) Write a program in C language to generate a square wave form on pin 5
of port 1. The frequency of the waveform is 125Hz. Use timer 1in mode 1.
Assume crystal frequency = 11.0592 MHz. [8]

03) a) Write a program in C language to enable hardware interrupts INTO and

INTI. [S]

b)  Write down the steps to program ADC 0809. [5]

c) Write a short note on interrupt structure of 8051. [8]
OR

04) a) Draw the IE register and explain the functions of bits EA, ET0 and EXO0.
[S]

b)  Write down the steps in executing on an interrupt. [5]

c) Draw and explain interfacing diagram of ADC with 8051. [8]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Write down the steps to be followed to receive a data serially using 8051
microcontroller. [5]

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

Write a program to transfer a character “P” serially at baud rate of 9600,
Use serial port in Mode 1. Crystal frequency is 11.0592 MHz. [7]

OR

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

Write down the steps to be followed to transfer a data serially using 8051
microcontroller. [5]

Program the 8051 in C to receive bytes of data serially and put them in
P1. Set the baud rate at 4800, 8-bit data, and I stop bit. [7]

With a neat block diagram explain AC voltage measurement using 8051
microcontroller. (7]

Draw an interfacing diagram of stepper motor with 8051. Assuming the
motor is controlled through most significant 4 bits of port 1, Write a
program in C language to run the stepper motor continuously in
anticlockwise direction. Assume suitable step sequence. [10]

OR

Explain the function of an electromechanical relay and draw an interfacing
diagram of relay with microcontroller 8051 with suitable driver circuit.

[71

Draw and explain interfacing of LED in common anode and common
cathode configurations. Write a program in C language for blinking display
of a LED connected to port pin P1.0. Use a suitable delay. [10]

[ O[] ©['®
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[6402]-21

S.E. (Electronics /E&TC/Electronics & Comp. Eng./Electronics

Engg.(VLSI Design & Tech.)/Electronics & Comm.(A.C.T.))

ENGINEERING MATHEMATICS - |11
(2019 Pattern) (Semester - 111) (207005)

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

1)
2)
3)
4)
5)
6)
7)

Q.1 is compulsory.

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

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

Write numerical calculations correct upto four decimal places.

Q1) Write the correct option for the following multiple choice questions.

i)

If = x> —y? + 2Z then V¢ at the point (1,2, 3)is [2]

a) 2i—4j—12k b) 2i—4j+12k

c) 2i+4j+12k d) 2i+4j-12k

If f(X) = X2, h =2 then A%(X) is given by [2]

a) 6 b) 12

c) 4 d 8

If f(2)= sinmz ;i—coswzz then residue of f(z) at z=21is [2]
(z—1)" (z—-2)

a) 0 b) -1

c) 1 d =

PT.O.



Vi)

Q2) a)

The work done in moving a particle in a force field
F=(2x+Y)i +(3y—x)] along the curve x=3t,y =2t fromt =0 to

t=1,is [2]

a) 15 b) 12

c) 14 d 0

Shifting operator E is equivalent to : [1]

a) 1-9 b) 1+A

c) 1+& d) 2-96

If {(z) is analytic on and within a closed contour C and if 'a' is any point
f(2)

within C then by Cauchy's integral formula 5{; dZ is [1]

a) 0 b) 2mif (a)

c) ﬂ f'(a) d) i

State Lagrange's interpolation formula. Use this formula to find y when
X =5 from the following data. [9]

X |2 3|47

y |4 | 8| 16| 128

b)

A curve is drawn to pass through the points given by the following table.

[5]

X 1 1.5 | 2 2513 351 4

y 2 24 27| 28| 3 26| 2.1

[6402]-21

Estimate the area bounded by the curve, the X-axis and the ordinates

|
X=1, Xx=4 by Simpson's =™ rule.

3
Use Euler's method to solve [9]
d
14, y(0)=1
dx

and tabulate y for X =0 to x=0.3. Take h= 0.1

2



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

[6402]-21

OR

Given sin 45° = 0.7071, sin 50° = 0.7660, sin 55° = 0.8192,
sin 60° = 0.8660, Find sin 58° using Newton's backward difference

formula. [9]
Lody _ .

Given W X"—Y, Y(0)=1 find y(0.1) using Runge-Kutta method of

fourth order (Take h =0.1) [9]

3
Use Trapezoidal rule to evaluate I= ﬁ s x*dx using six equal subintervals.

[5]

Find the directional derivative of ¢ = Xy +yz+ zx at (1, 1, 1) along the
vector T + 2] + 2k [5]
Show that the vector field

F = (6xy+ Z')i + (3X’ — 2)] + (3%’ — y)k isirrotational. Find scalar

potential function ¢ such that F = V¢ [5]
Find angle between tangents to the curve x= t,y=t*, z=t att=1 and
t=-1. [9]
OR
Find the directional derivative of ¢ = Xyz at (1, 2, —1) in the direction
normal to the surface Xlog z—y*=—4 at (-1, 2, 1) [9]
r 2
Prove that V| V- el ey [5]

The position vector of a particle at time t is

F=cos(t—1)i sinh(t—1) ] +mt’k . Find the condition on m. So that at

any time t = 1 the acceleration is normal to the position vector. [9]

Apply Green's Theorem to evaluate [ (3ydx + 2xdy)

where C is boundary of 0 <X <7, 0 <Yy <sinx [9]

Using Gauss-divergence theorem, prove that
JJ @vv—yvords=[[[(6vy —vvis)dv (5]

3



Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

[6402]-21

Using Stoke's theorem, evaluate : [9]

[ 3(x=y)dx + 2xzdy + xydz]

C
Where C is the curve of intersection of paraboloid x> + y* = 2z and the
plane z=2
OR

Evaluate flf-dr_, F= (2X+ yz)i_ + (3y— 4X)j_where C 1s the
C
parabolic are y = X* joining (0, 0) & (1, 1) [9]

Using Gauss-Divergence Theorem, evaluate flf-ﬁds for
S

F =4xzi — y* ] + yzk where S is the surface of the cube bounded by
the planes x=0,x=2,y=0,y=2,2=0,z=2 [9]

Evaluate f f (V X ﬁ)- dS for F=yi + Z + xk where S is the surface
S

of the paraboloid z=1-x* -y, 2> 0 [9]
If u=x*—6x%* + y*, find V such that f(2) = u + iv is analytic function.
Express f(2) in terms of z [9]
eZ
Use Cauchy's integral formula to evaluate f}g T dz where C is the
C
circle [z +2|=2 [9]
Find the bilinear transformation which maps the points 0, —1, 1 of the
1
z-plane onto the points 2, oo, 5 (5 +1) of the W-plane. [9]
OR
Show that analytic function f(z) with constant amplitude is constant. [5]
47" +2
Apply residue theorem to evaluate 9§ﬁdz where C is the contour
C
1
z—|== o
2= (5]

1 ..
Show that the transformation W = Z+ 5 21 maps the circle |z| =2 into

an ellipse. Find centre, semi-major and semi-minor axes of ellipse. [9]

P ér e
4
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[6402]-22
S.E.

(ElectronicsE& TC/Electronics (VLS & Design &
Technology) Electronics & Communication Advanced

Communication Technology)
ELECTRONICCIRCUITS
(204181) (2019 Pattern) (Semester - I 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto the candidate:

1)
2)
3)
4)
5)

Ql) a

b)

Q2) 8

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figuresto theright side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary

Enlist the advantages and disadvantages of SMPS over linear power

supply. Draw the block diagram of SMPS and explain each block in
detail. [8]

Design an adjustable voltage regulator using LM 317 for output voltage
5V 1015V and draw necessary connection diagrams. Assume R =240Q2,
1,=1001A. [9]

OR

Draw the block diagram of aregulated DC power supply and explain the
function of each block in detalil. [9]

Explain the following performance parameters of DC power supply [8]
), L oad regulation i)  Lineregulation,

i)  Ripplergectionand Iv) Efficiency.
P.T.O.



Q3) &)

b)

Q4) a

b)

Q5) a

b)

c)

Explain thefollowing op-amp parameters: [8]
1) Input offset Voltage

i) CMRR

i)  Slew Rate

Iv)  Unity gain bandwidth.

What is current minor circuit? Draw and explain working of differential
amplifier with current mirror circuit. Why current mirror circuitisused in
Op Amp? [6]

State the values of all ideal parameters of Op Amp. [3]
OR

Draw block diagram of Op-Amp. Explain the functions of each block in
detall. [8]

A dual input, balanced output(DIBO) differential amplifier hasfollowing
specifications: R.=R_,=2.2kQ, R =4.7kQ,R  =Ri ,=50Q, +Vcc=
10V, -V =-10V, pdc= pac=100and V= 0.7 V. [6]

Calculate: 1) IC i) VCEQ lii) Voltagegain:Ad
Iv) Input and output resistance

Explain how to improve CMMR in Op Amp. [3]

What are the limitations of ideal integrator? How these are overcomein
practical integrator? Draw the circuit diagram of practical integrator and
itsfrequency response. Write equation for output voltage Vo and explain
its operation. [9]

Draw an inverting summing amplifier with three inputs. Derive an
expression for its output voltage. [6]

Draw square wave generator using Op Amp with relevant waveforms[ 3]

[6402]-22 2



OR

Q6) a Explainwithanest circuit diagram, working of inverting symmetric Schmitt
trigger with itsinput output waveform and hysteresis plot. [9]

b) Enlist the requirements of instrumentation amplifier. Draw and explain
instrumentation amplifier using three Op Amp. [6]

c) Draw full waveprecisionrectifier with relevant waveforms. [3]
Q7) a Draw circuit diagram and explain successive approximationADC.  [6]
b) Explainthefollowing characteristicsof DAC [6]
1) Resolution, ii) Accuracy and iii) Settling time.
c) Draw theblock diagram of PLL and explain each block in detail. [6]
OR

Q8) a Drawandexplaincircuitdiagramfor 3- bit weighted resistor D/A converter,
and give output voltage equation for the same. [6]

b) Cadculatetheoutput frequency f, lock range and capturerangeof PLL if
R, =10 kQ,C, (Timing capacitor) = 0.01 zF, C_ (Filter capacitor) 10

L1 F, R (Internd filter resistor) 3.6k Q). [6]

c) Draw andexplaintheblock diagram of frequency multiplier with relevant

output waveforms. [6]
THTET
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[6402]-23R

S.E. (Electronics & Computer) (ElectronicdE& TC)

(Electronics-VL Sl Design & Technology/
Electronics & Comm.-(A.C.T.))
DIGITAL CIRCUITS
(2019 Pattern) (Semester - 111) (204182)

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

1)
2)
3)

01) a)
b)

c)

Q2) a)

b)

03) a)
b)

Answer Q.1or Q.2,Q.30r Q4,Q50r Q.6,Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Design a full adder using 2 half adders. [7]
Design and implement one bit comparator. [S]
Design 16:1 multiplexer using two 8:1 multiplexer. [S]
OR
Design and explain 1:4 DEMUX with block diagram, truth-table,
equation and logic diagram. [7]
Implement the full subtractor using a 1:8 demultiplexer. [5]
Draw and explain the look-ahead carry generator. [5]
Design a sequence generator using T FFs for sequence 1101. [8]

Distinguish between synchronous counter and asynchronous counter.

[S]

Explain with diagram the working of D type Flip-flop. Give its truth

table. [5]
OR

PT.O.



04) a)
b)

05) a)

b)

Q6) a)

b)

Q7) a)
b)

08) a)

b)

Draw and explain 3 bit asynchronous counter using JK FF. [8]
Design a 3 bit twisted ring counter. Draw logic diagram. [S]
Compare Moore and Mealy machines. [S]

What do you mean by excitation table of flip flop? Write the excitation

table of [9]
1) D flip flop

i1) J-K flip flop

Explain : [8]

1)  State Table

i1) State Diagram
1i1) State Assignment
iv) ASM chart

OR
Design a sequence detector to detect a sequence 1101 using D FF (Use
Moore machine) [9]
Explain in short:
1)  Moore Machine
ii) Mealy Machine [8]
Explain block diagram of FPGA with its basic characteristics. [8]
Write short notes on memories. [10]
OR
Implement following Boolean function using PAL. [8]

F1=Xm(0,2,3,4,5,6, 7,8, 10, 11, 15)
F2=mZX (1, 2, 8, 12, 13).
Describe with neat diagram AND-OR structure of PLA and PAL. [10]

&
4
4

L X X B X 4

L)
L)
L)

[6402]-23R 2
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[6402]-24
S.E. (Electronics /E& TC)
ELECTRICAL CIRUITS
(2019 Pattern) (Semester - 111) (204183)

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

1) Attempt Q.1or Q.2, Q.30or Q4. Q.5.or Q6and Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Assume Suitable data if necessary.

Ql) @ What arethe short circuit admittance parameters? [6]
b) FindtheZ parametersfollowing network. [6]
! Z, Z b\
“ 2 v

o )

c) What isthe condition for reciprocity in two port network in terms of Z

parameters? [6]
OR
Q2) @ What arethe hybrid parameters-define the parameters. [6]
b) FindtheY parametersfor following network. [6]
Lo1Q 30 L

oA * AMA——t—0

Vi %2 Q V2

o o

c) What is the condition for symmetry in two port network in terms of Y
parameters? [6]

P.T.O.



Q3) 8
b)

Q4) 8

b)

Q35) 8
b)

Q6) a)
b)

c)

Q7) 8
b)

Q8) g
b)

Explain the construction of DC machine with suitable diagram. [6]
What are the speed control methods in dc series motor. [6]
Derive torque equation of DC motor. [9]
OR
What are the advantages and disadvantages of permanent magnet DC
motor. [6]
What are the different types of starters for dc shunt motor? Explain any
one. [6]
What is power flow diagram in DC motors and generators. [9]

Explain the construction and working of 3 phase induction motor.  [6]
What do you mean by dip? What isits effect on rotor parameters? [6]

Derivetorgue equation for 3 phaseinduction motor and state the condition
for maximum torque. [6]

OR
Explain the construction and working of 1 phase induction motor. [6]
What is need of starter? explain any one starter in detail induction motor. [6]
Explain speed control of 3 phase motor using v/f method. [6]

Explain the construction and working principle of BLDC motor. [6]
Explain the torque speed characteristics of BLDC motor and give any

three applications. [6]

Write ashort note on electrical vehicle. [9]
OR

Explain the construction and working of stepper motor. [6]

What are the different modes of operation of stepper motor? [6]

Explain electrical vehiclewith neat block diagram. [9]

Fskeskest
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[6402]-25
SE. (E & TC/Electronics)
DATA STRUCTURES
(2019 Pattern) (Semester - 111) (204184)

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

1)
2)
3)
4)
5)

Q1) a)

b)

C)

02) a)

b)

03) 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.

Compare Stack and Queue. What are the advantages of circular queue
over liner queue? [6]

Write a function PUSH and POP in ‘C’ for stack using linked list.[6]
Write a short note on circular queue. Compare it with linear queue.[5]
OR

What are the applications of Queue? Explain two applications in detail.

[S]

Convert the following prefix expression into infix form. Show all the
steps and stack contents:

*~A/BC-/AKL [6]

Write ADD and DELETE function in ‘C’ for Queue using array. [6]

Compare array and linked list. [S]

Write a ‘C’ function to delete a number from singly linked list.  [6]

Differentiate singly linked list and doubly linked list. [6]
OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

[6402]-25

Draw and explain circular linked list. State the limitations of single
linked list. [S]

Write a ‘C’ function to insert a number at end in to the singly linked
list. [6]

Explain doubly linked list (DLL). What are the advantages of DLL
over SLL. [6]

Construct Binary search tree for the following

MAR, OCT, JAN, APR, NOV, FEB, MAY, DEC, JUN, AUG. .JUL,
SEP [6]

Write a pseudo code to search an element in binary search tree using
arrays. [6]

Define binary tree. Name and explain with suitable example the
following terms [6]

1)  Root node
11) Left sub tree and right sub tree
ii1)) Depth of tree
OR
Define BST? Create a BST for the following data: [6]
14,15,4,9,7,18,3,5,7.

Explain with suitable example how binary tree can be represented
using: [6]

1)  Array

11) Linked List

Construct the binary search tree from the following elements: [6]
15,4,16,8,2,18,14

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



Q7) a)

b)

08) a)

b)
c)

[6402]-25

Draw adjacency list and adjacency matrix for thefollowing graph:  [6]

What is MST? Explain with suitable example Kruskal’s Algorithm to
find out MST. [6]

Define DFS and BFS graph with example. [6]
OR

Explain Kruskal algorithm? Find the minimum spanning tree for below
figure. Using Kruskal’sAlgorithm. [6]

Explain Dijkstra sagorithm with example. [6]
Explain with suitable example the techniquesto represent aGraph.  [6]
Note: consider graph of minimum 6 vertices

o, O O

0‘0 0‘0 0‘0
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[6402]-26
SE. (Electoronics (VLS Dedgn & Technology))/
(Electronic/E & TC)/Electronics & Communication - Advanced
Communication Technology)
SIGNALS AND SYSTEMS
(2019 Pattern) (Semester - 1V) (204191)

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) Useof logarithmictables, slide- rule, mollier charts, electronic packet calculator.

and steam table is allowed.
5) Assume Suitable data if necessary

Ql) @ Stateany six properties of Fourier series. [6]
b) Obtainthe Fourier series of Rectangular pulse given below. [6]
wee) ta
(__/—[/ — 7 4t
—f - Tl— ° oz
c) Explain Gibb's phenomenon [6]
OR
Q2) @ Draw the magnitude and phase spectrum of the signal. [6]

X(t) =5 cos (2r x 10t + 30) — 10 cos (2 x 20t + 60)
b) Determine the FS representation for the signal given by x(t) = sin (xt).
The periodic wave is shownin fig. below. [8]

1

B & 4 =
Full wave Rectifier o/p signal
c) Define magnitude response and phase Response. [4]

P.T.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)
b)

Q6) a)

b)

Write the formula for the Fourier Transform and Inverse Fourier
Transform. Also, obtain Fourier Transform of Impulse function

X(t) = 8(t) [6]

Find the Fourier Transform of cosine wave signal and sketch magnitude

response. [6]

Find the Fourier Transform of unit step signal x(t) = u(t). [9]
OR

Find the Fourier Transform of convolution of 2 signals x (t) = ™ u(t)

and x,(t) = ™ u(t) using the CTFT properties. [6]

Find the Fourier Transform of sinewave signal and sketch magnitude

response. [9]

Find the Fourier Transform of x(t) given. [6]

A
wee) 11— \
< 5 -»i_ }

Compare Fourier Transform and Laplace Transform. [6]

Obtain the Laplace Transform of x(t) = e u(t) and —eu(—t) Also sketch

ROC for both the signals. [8]

State Linearity and Time shifting property of Laplace Transform.  [4]
OR

Findthe nitial and Final valueof X(8)=—— 2= . (6]

S(S“+5S-7)

Find the Laplace Transform of [6]

) ut-1)

i) u(2t)

Using properties.

Find the Inverse Laplace Transform of X(S)= 235 o [6]

(S°-2S-3)

[6402]-26 2



Q7) @ Definethefollowing termsof probability [6]
)  Sample space
i) Event
i) Probability
b) Letthesebeballsinabox. Thereareballs of two colors namely Red and
Blue. There are 3 Red Balls and 2 Blue Balls. Find the probability of

picking up of Red Ball first and A Blue Ball on second pick. [9]
c) Define CDF and PDF. Write the properties of CDF and PDF. [6]
OR
Q8) @ A random variable hasprobability density function given by thefollowing
equation f (x) =0.1x 3<x<y 9]
=0 otherwise

1)  Findthemeanvaue

i)  Find the mean squarevalue

i)  Findthevariance

Iv) Standard deviation

b) A certain random variable hasthe CDF given by [9]

f(X)=0forx<0
=kxfor0<x<10
=100k for x> 10

Find the value of

) K

i) p(x<9)

i) p(b<x<7)

plot corresponding PDF.

L A 4
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[6402]-27

S.E. (Electronics /E&TC/Electronics & Comp. Eng./
Electronics Engg.(VLSI Design & Tech.)/Electronics &

Comm.(A.C.T.))
CONTROL SYSTEM
(2019 Pattern) (Semester - 1V) (204192)

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

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figuresto theright side indicate full marks.

3) Assume the suitable data, if necessary.

Ql) a)

b)

Q2) &)

b)

Q3) a)

b)

Investigate the stability of the system with characteristicsequation  [8]
G =s"+3s+288+6s5s+4=0
A unity feedback system with open loop transfer function [10]

G(s) = a
s(s+1)(s+3)(s+5)°

Sketch the root locus

OR
The unity feedback system has open loop transfer function [8]

G(s)= .
s(s+2)(s+5)(s+10)°
stability, value of 'k' and frequency of oscillation at marginal stability.
__k
s(sz+65+25) '

Determine the range of 'k’ for the system

Plot aroot locus for the system G(s) H(s) = [10]

The unity feedback system has open loop transfer function

O P

S(s+1(s+2)

Stability. [9]

Derive the expression for resonant peak (M) and resonant frequency

(W) [8]
OR

Sketch the Nyquist plot. Also Comment on

P.T.O.



Q4) 8

b)

Q5) a)

b)

Q6) a)

b)

Draw Bode plot of the system with open loop transfer function : [9]

G(s) = 10

s(s+ 2)(s+5)
crossover frequency, Phase crossover frequency. Also comment on
Sability.

The unity feedback system has open loop transfer function

and determine gain margin, Phase margin, Gain

10
G S — . _. .
(s) (511(s15) sketch the polar plot. Also find Y-intercept, gain
crossover frequency and phase margin. [8]
Find the state model of the network [9]
R1 R2
AW AMAM
Yin k..
- Cl oo C2

Write the advantages of state space analysis over classical control. [9]
OR
Find transfer function of the system with state space model matrices[9]

A{_;’ :ﬂ B:m,cz[z 0]

0
Determinethe Statetransition matrix if A= L

3}in X=AX.Alsofind

0
X(t) if x(0) =u . [9]

[6402]-27 2



Q7) @ Explain ON-OFF control system with suitable example. [9]
b) How IoT helpsin Industrial Automation? What are the essentials of an

Industrial 10T solution? Give one examples of Industrial 10T. [8]

OR
Q8) @ Explain DCSwith suitableblock diagram and write advantages over analog
system. [9]

b) Compare the Proportional mode, Integral mode and Derivate mode. [8]

R A 4
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[6402]-28

S.E. (Electronics/E& TC)/(Electronics& Computer Engg.)

PRINCIPLESOF COMMUNICATIONSYSTEMS
(2019 Pattern) (Semester - 1V) (204193)

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

1)
2)
3)
4)

Ql) 8

b)
c)

Q2) g
b)

Q3) g

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 pre-emphasisin FM with circuit diagram and frequency Response.

[6]
Compare frequency modulation with phase modulation. [6]
The maximum deviation allowed in FM broadcast system is 75KHz. If

modulating signal in singletone sinusoidal of 8K Hz Determine bandwidth
of FM signal. What will be bandwidth when modul ating signal frequency

is doubled. [6]
OR

With the help of block diagram explain superheterodyne FM Receiver.[6]

Differentiate between NBFM and WBFM. [6]

A single tone FM is represented by voltage equation as V(t) = 12 cos

(6 x 108t + 5sin 1250t) [6]

Determine

i)  Carrier frequency

i)  Modulating frequency

i) Modulationindex

V)  Maximum deviation

v) Dissipated power in 10Q) resister

With the help of neat diagram, describe Generation of pulse width

Modul ation. [6]

Explainthetypes of sampling with waveform. [6]

Compare pulseAmplitude M odul ation and pulse position Modulation.[5]
OR

PT.O.



Q4) &)

b)

Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Q3) a)

b)

State sampling theorem in time domain. Explain sampling process with

block diagram. [6]
State types of multiplexing. Explaintimedivision multiplexing (TDM) in
detail. [6]
With the help of neat diagram explain detection of PPM. [9]
CompareAnalog and Digital communication. [6]
State types of quantization. Explain uniform quantization with neat
diagram. [6]
With the help of neat diagram, explain transmitter of pulse code
Modulation. [6]
OR
Explain working of Adaptive DeltaModulation with block diagram. [6]
Describe A law and p law companding. [6]

What are the Drawbacks of DeltaModulation? Explainin detalil. [6]

State different synchronization technique and explain any onein detail [ 6]

What is scrambling? Explain working principle of scrambling and
unscrambling. [6]

What is eye diagram? Explain the use of eye diagram to measure |Sl.[5]

OR

Describe concept of multiplexer and Demultiplexer with necessary
diagram. [6]

What is Intersymbol Interference. Explain its causes and remedies to
avoidit. [6]

Define Equalizer. Explain Adaptive equalization with block diagram. [5]

POOD
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[6402]-29

S.E.(Electronics/E & T.C/Electronicand Computer Eng./Electronics

Engineering (VL Sl Design & Technology)/Electronicsand
Communication -Advanced Communication Technology
OBJECT ORIENTED PROGRAMMING
(2019 Pattern) (Semester - 1V) (204194)

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

1
2)
3)
4)
5

Ql) a

b)
c)

Q2) a

b)

Q3) a)

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.

Use of Calculator is allowed.

Assume suitable data, if necessary.

What isafriend function? What are the merits and demerits of using the
friend function? [6]

Giveaprogramming examplethat overloads = = operator with itsuse.[ 6]
What is operator overloading? Write steps to overload Pre and Post

Increment operators. [6]
OR

What is operator overloading? Why it is necessary to overload an

operator? [6]

Write a program to demonstrate friend function in C++. [6]

What are therules for overloading operators? [6]

What isinheritance?How toinherit abase classasPublicly? Explainitin
Multiple base classes. [6]

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]

What does inheritance mean in C++? What are different forms of

Inheritance? Give an example of each. [9]
OR

PT.O.



Q4) &)
b)

Q5) &)
b)

Q6) &)
b)

Q7) &
b)

Q8) 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 areinherited aspublic, privateand protected.  [6]

What is the ambiguity that arises in multiple inheritance? How it can be
overcome. Explain with example. [9]

Explain exception handling mechanismin C++?Writeaprogramin C++

to handle array index out of bound exception? [6]
Explain class template using multiple parameters? Write a program in
C++. [6]
What is stream? Explain types of streamsavailablein C++? [6]
OR
Explain Namespace and meritsin C++ with example? [6]
Write a C++ program using function template to swap two integers,
floating- point types and character data. [6]

What is user defined exceptions? 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 afile content line by line. [6]
Explain the role of seekg (), seekp (), tellg (), tellp (), function in the
process of random access in afile. [9]

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

Writeaprogram using put () to write charactersto afile until user entersa
#sign. [6]

What is the difference between opening a file with constructor function
and opening afilewith open () function. [9]

Explain error handling during file operation. [6]

T £ L3
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[6402]-30
S.E. (Electronics and Computer Engineering)
ELECTRONIC CIRCUITS
(2019 Pattern) (Semester - 111) (204202)

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

1)

Q2) &)

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 Calculator is allowed.

Assume Suitable data if necessary

Design an adjustable voltage regulator using LM 317 for output voltage
15V and output current 0.5 Amp with necessary connection diagrams.
Assume R,=240Q, | adj.=1OOuA. [6]
Draw and explain buck type switching regulator with necessary waveforms.

[6]

Draw and explain the concept of current boosting in adjustable three

terminal voltageregulator. [6]
OR
What isneed of DC regulator supply? Enlist the performance parameters
of voltageregulator with ideal values. [6]
With the help of a neat block diagram explain the operation of three
terminals an adjustable voltage regul ator. [6]
What isLDO regulator? Explainin itsoperation. Enlist the advantages of
LDO. [6]
Write short note on current mirror circuit. [6]

Anemitter biased Dual input balanced output differential amplifier hasthe
following specifications : V_= + 12V, R_=R_,=2kQ and R_=5k,
B=100& V_=0.7V. [6]
Calculate:

) VoltageGain(A)

i) Input Resistance (R)

iii)  Output Resistance (R )

What is significance of 1. Slew rate, 2. CMRR and 3. Gain bandwidth
product in Op Amp. [6]

P.T.O.



Q4) 8

b)

Q5) a)

b)

Q6) a)

b)

OR

Explain the concept of virtual short and virtual ground with relevant
diagrams. [6]

A dual input balanced output differential amplifier has following
specification R_= 2.7kQ, R_ = 4.5kQ, + V__= + 10V, B = 100;
V.= 0.7V; re=26.34Q [6]

calculate
)  Voltagegain (Ad)
i)  Rin
i) Ro

Why level shifter circuit is required in Op Amp? Explain level shifter
circuit used in Op Amp. [6]

Design apractical differentiator circuit to differentiate an input signal that
valuesin the frequency 10 Hz to 1 kHz. Assumefa=10fb and C, =1uf.[6]

Draw and explain thefollowing circuitsusng OpAmp [6]
)  Differenceamplifier
i)  Voltagefollower.

Draw andexplainworking of symmetrica Schmitt trigger, withsuitablewaveform
and hysteress loop. [6]

OR

Draw and explaininstrumentation amplifier using three Op-amps. Derive
the expression for output voltage. [6]

Designapractica integrator withinput signal of 2 Vo and cut of f frequency
of 2.5 kHz for DC voltage gain of 10. [6]

Explain practical differentiator circuit with neat diagram?List limitations
of ideal differentiator? [6]
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Q7) @ Determine the output voltage produced by 4 bit R-2R ladder DAC with

V=5V for input bit sequence [9]
) 0110
i) 1101
i) 1000
b) Draw 3bit D/A convertor using Op Amp showinginput bit 101. Calculate
the theoretical output voltage for same. [6]
c) Definethetermswith respectto PLL [5]

1)  Lock range
i)  Capturerange
i) Pullintime
Iv)  Freerunning frequency
OR
Q8) @ Draw neat diagram of weighted resistor DAC [8]
b) Explainthefollowing specification of ADC [6]
)  Resolution
i)  Conversontime
i)  Quantization error
c) Draw diagram of any one application of IC PLL 565 in detail. [2]

L A 4
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[6402]-31
S.E. (Electronics and Computer Engineering)
DATA STRUCTURES AND ALGORITHMS
(2019 Pattern) (Semester - 111) (204184)

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

1)

Q2) g
b)

Q3) 8

b)

Q4) g
b)

Answer Q.1 or Q.2, Q.30or Q.4., Q.50r Q.6 and Q.7 or Q.8.
Figuresto the right side indicate full marks.
Assume suitable data, if necessary.

Explain Stack operation PUSH and POP with example. [6]
Define Stack and Queue. Explain any one application of queue. [9]
| dentify the expressions and convert them into remaining two [6]

) abictd-ef
i) (a+b)/(c+d)

OR
Define Queue. Explainitsimplementation using any onemethod.  [6]
Compare stack with queue. [9]
Givean algorithm for reversing aqueue [6]
Write short notes on [6]

i)  Circular Linked List.
i)  DoublyLink List.
What is the need of linked list? Explain any one application of doubly

linked list with suitable example. [9]
Write a structure of doubly linked list. Differentiate between Array and
Linkedlist. [6]
OR
Writea*C’ function to delete anumber from singly linked list [6]
A doubly linked list with numbersto be created. Writea gorithm to create
thelist. [6]
Explain different representation methods of polynomial. [9]

P.T.O.



Q5) a)
b)

Q6) a)

b)

Define Binary Tree. What are itstypes? Explain with suitable figures.[ 6]
Definetreeandfollow giventermswith respect to proper treerepresentation.[ 6]
)  Root node

i)  Parent and Child node

i) Leaf node

Iv) Depth of tree

Write Inorder, Preorder, Postorder traversal for thefollowing tree. (Fig.1). [6]

Figure. 1
OR

Definethefollowing terms: [6]
)  Root

i)  Subtree

i) Level of Node

Iv) Depth of Tree

v) Shblings

vi) Heightof tree

Explaintraversing of binary tree? [6]
Construct the binary search tree (BST) from the following e ements: [6]
10, 60, 40, 28, 14, 50, 5
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Q7) @ Givetheadjacency matrix and adjacency list asshowninfigure(1). [6]

Fig. 1
b) ExplainDijkstar’salgorithm with example.
c) What do you mean by spanning tree of agraph? Find minimal spanning

tree of thefollowing graph using Kruskal’salgorithm.

@\ 10 @

© TS ©,

OR

Q8) @ Findout minimum spanning treefor thefollowing figureA.

Usng i) Prim'sAlgorithm
i)  Krushkal’sAlgorithm

Figure: A

[6402]-31 3
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b) What do you mean by adjacency matrix and adjacency list? Give the
adjacency matrix for figure (1) shown bel ow. [6]

Figure(1).
c) Explainwith suitable examplethetechniquestorepresent agraph. [6]

L A 4
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[6402]-32
S.E. (Electronics& Computer Engineering)
COMPUTER ORGANIZATION
(2019 Pattern) (Semester - 111) (204203)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

1)
2)
3)

Ql) 3

b)

Q2) 3
b)

Q3) 4

b)

Solve Q.1or Q.2,Q.30r Q.4,Q.50r Q.6 and Q.7 or Q.8.
Figures to the right side indicate full marks.
Assume the suitable data, if necessary.

What isaprogrammabl einterrupt controller? Draw block diagram explain
the function of each block. [8]

Explain functions of following blocks of DMA Controller |C 8237:[10]
I)  Timing and control section
i) Internal register structure (Any 3)
OR
Write short note on interrupt driven 1/0. [8]

Draw and explain blocks of 1/0 module. What are the key tasks of 1/0
modules? [10]

What are thefactorsthat must be considered for deciding theinstruction
length. [8]

Explain thefollowing addressing modeswith oneexampleeach:  [9]
)  Immediate
i) Register Indirect
i) Direct Addressing
OR

PT.O.



Q4) 3

b)

Q5) 3
b)

Q6) a
b)

Q7) a

Q3) a
b)

[6402]-32

Explainfollowing addressing modes of 8086 with suitableexamples. [9]

I)  Register indirect addressing mode

i)  Indexed addressing mode

i) Based addressing mode

What are machine instruction characteristics? State types of instructions.
[8]

Discuss the process of pipelining in Pentium. [8]
Depict the concept of instruction level and machineparallelism.  [10]
OR
Discuss the architecture of Pentium |V processor. [8]
Explain in detail, pipeline performance with reference to design and
execution. [10]
Explainindetail Microprogram Sequencing. [8]
Write a short note on fetching a word from Memory. [9]
OR
Give difference between Hardwired Control Vs Microprogrammed
Control. [8]
Explainin detail Multiple Bus Organization. [9]
o b cp
2
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[6402]-33
S.EE. (Electronics & Computer Engineering)

PRINCIPLES OF PROGRAMMING LANGUAGE

(2019 Pattern) (Semester - 1V) (204206)

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

1)
2)
3)

Q1) a
b)

Q2) 8
b)

Q3) 8
b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 and Q.8.
Figuresto the right side indicate full marks.
Assume suitable data if necessary.

Explainthe key features of procedure oriented programming language.[ 8]

Explainin detail about 1. Software design method 2. Encapsulation.[10]
OR

Explain the Pascal'sfeaturesfor programming in the large. [8]

Explain the concept of generic data structure with templates examplein
C++. [10]

Explain in detail why Java is platform independant programming

language? [8]

Explainin detail about one dimensional array in Javawith programming

examplefor creating onedimensional array at five elements. [9]
OR

Explain use of switch statement in Javawith suitable examples. [8]

Explain use of declaring loop control variablesinsidethefor loopin Java

with example. [9]

Explain about command line argumentsin Javawith suitable example.[§]
Explain concept of extending interfacein Javawith suitable example.[ 10]

PT.O.



OR
Q6) @ How to create object for classin Java, explain with suitable example.[8]
b) Explainabout access protectionin Javawith Suitable examplefor anyone

access specifier. [10]

Q7) @ Writeapplet program to display "Hello World" in Java. [8]
b) Writeaprogram for use of multiple catch blocksin Java. [9]

OR

Q8) @ Compareany eight differences between Javaapplet and Javaapplication
program. [8]

b) Explainindetail about reading consoleinput in Javawith suitable example

for scanner class. [9]

ket
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[6402]-34
S.E. (Electronics and Computer Engineering)

SYSTEM PROGRAMMINGAND OPERATING SYSTEMS
(2019 Pattern) (Semester - IV) (204207)

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

1) Attempt 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) Whatis an operating system? What are the goals or objectives of operating
system? [6]

b) Consider the following processes arrival time and burst time are as shown.
Calculate average waiting time and average turnaround time using FCFS

scheduling algorithm. [6]
Process  Arrival time Burst Time

P1 2 6

P2 1 8

P3 0 3

P4 4 4
c) Draw and explain architecture of Batch Operating Systems. Write the
advantages and disadvantages of it. [8]

OR

02) a) Explain Round Robin(RR) Scheduling, State advantages and
disadvantages. [6]

b) In the following example, there are four processes named as P1, P2, P3,
and P4. Their arrival time as 0 for all and burst time are given in the table
below. Calculate average TAT and WT for SJF (Non-preemptive)

scheduling Algorithm. [6]
Process  Burst Time
P1 21
P2 3
P3 6
P4 2
c) Draw and explain Monolithic Kernel operating system. Differentiate
between Microkernel and Monolithic Kernel. [8]

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

07) a)

b)

Explain the terms Shared Memory and Message passing for IPC. Give

the difference between shared memory and message passing. [8]

What is Process synchronization? Explain Critical Section in detail. Explain

various solutions the Critical Section problem in brief. [8]
OR

What is dead lock in operating system? Explain the conditions under
which deadlock occur? Differentiate between Starvation and Deadlock.

[8]
What is semaphore? Explain different types of Semaphore. State the
advantages and disadvantages of Semaphore. [9]

Explain contiguous memory allocation and non-contiguous memory
allocation. Write the difference between them. [8]

Explain different types of memory fragmentations? Differentiate them on
following points. [8]

1)  Definition
1) Occurrence
i)  Solution
OR

Explain concept of paging with suitable diagram. Give advantages &
disadvantages of the paging mechanism. [8]

Consider a reference string: 4, 7, 6, 1, 7, 6, 1, 2, 7, 2. The number of
frames is 3. Find out the number of page faults respective to: [8]

1)  FIFO Page Replacement Algorithm
1)) LRU Page Replacement Algorithm

Consider the following disk request sequence for a disk with 100 tracks
43,52,24,65,70,48, 16, 61. Head pointer is starting at 20 and moving in
left direction. Find the number of head movements (total seek length) in
cylinders using FCFS scheduling. [6]
Differentiate between Programmed I/O Transfer and DMA 1/O Transfer.

[6]
Explain the following file organization techniques [6]
1)  Sequential file organization

i) Random or direct file organization
OR
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08) a)

b)

What is I/O buffering? Explain circular buffering and state its advantages
and disadvantages. [6]

Explain the following File allocation methods. [6]
1)  Contiguous File allocation

1) Linked File Allocation.

Explain disk scheduling concept. Why is disk scheduling needed? Explain
any one disk scheduling algorithms in detail. [6]

VOOVQ

[6402]-34 3



Total No. of Questions : 8] SEAT No. :

PD-4075 [Total No. of Pages : 4

[6402]-35
S.E. (Computer Engg./Comp.Sc.& D.E /Al &
DS, Computer Science & Design Engg.)
DISCRETE MATHEMATICS
(2019 Pattern) (Semester - 111) (210241)

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

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

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data,if necessary.

Q1) @ A committee of 3 personsisto be formed from a group of 2 men and 3
women. In how many ways can this be done? [6]

b) Find the number of arrangements that can be made out of the letters.
i) ASSASSINATION ii) GANESHPURI [6]

c) What is the number of ways of choosing 4 cards from a pack of 52
playing cards? In how many of these i) are face cards. ii) two are red
cards and two are black cards. [6]

OR

Q2) @ Out of 4 officers & 10 clerks, acommittee of 2 officers & 3 clerksisto
be formed. In how many ways committee can be done? [6]

i)  Any officer & clerk can be included.
i) A particular clerk must bein committee.
i) A particular officer cannot be in committee.

b) How many wordswith or without meaning can beformed using theletters
of theword EQUATION using each |etter exactly once? [6]

c) Saad is made with combination of one or more eatables, how many
different salads can be prepared from onion, carrot, cabbage & cucumber.

[6]

PT.O.



Q3) @ Definefollowing termswith example. [7]

1)  Completegraph i)  Regular graph
i)  Bipartitegraph Iv) Complete bipartite graph
v) Pathsand Circuits vi) Acyclic Graph

Iv)  Complement of agraph
b) Thegraphs G and H with vertex sets V(G) and V(H), are drawn below.
Determine whether or not G and H drawn below are isomorphic. If they
are isomorphic, give a function g: V(G)-> V(H) that defines the
[5]

c) Isitpossbletodraw asmplegraphwith 4 verticesand 7 edges. Jugtify? [5]

OR
Q4) @ Find the shortest path for ato z in the following graph using Dijkstra's
agorithm: [7]

b) For thefdi‘i.(‘)Wi hg graph find Wheth“e'r Euiérian graph and ci"rcuit exists. If

yeswritethe Eulerian path and ci g:uit. o [9]
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c) Convertfollowing non planar into planar graph. Also show thevalidity of
Euler’'sformulafor the given graph. [9]

Q5) @ Construct an optimal binary tree for these'tgdfmweightsas{& 9, 10, 11,
13, 15, 22} . Find the weight of an optimal tree. Also assign the prefix

codes and write the code words. [6]
b) Use Kruskal’s algorithm to find the minimum spanning tree for the
connected weighted graph G as shown in fig. below. [6]

=

c) Uselabeling procedureto find amaximum flow in the transport network
giveninthefollowing figure. Determinethe corresponding minimum cut.[ 6]

2 7 2
S 9 c 1
3 2 5
OR
Q6) @ Explan [6]
) Cut set i) CompleteBinary tree
ii)  Prefix code
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b)

Q7) &)

b)
c)

Q8) a)

b)

Use Prim’salgorithm to find minimum spanning. TakeA asstarting vertex

(Iabel remaining vertices) [6]
A 2 B
1 2
Ch, E
5 ' 3

* *

F4 G 2 H
Construct binary search tree by inserting integersin order 50, 15, 62, 5,
20, 58, 91, 3, 8, 37, 60, 24 Find [6]
1)  Noof internal nodes i)  Leaf nodes
Definewithexamples: [6]
)  Ringwithunity i) Fieds
i) Integral Domain
Explain Algebraic system and properties of binary operations. [6]
Consider the set Q of rational numbers and let a*b be the operation
defined by a*b = a+ b-ab [9]
) Find3*4
i) 2*(-5),
i) 7+(1/2)
Is (Q,*) semi group? Isit commutative?

OR

Definewith examples: [6]
i)  Groupoid i)  Monoid

i)  Abeliangroup.
Let R={0, 60, 120, 180, 240, 300} and* binary operation so that for a
and b in R, a*bis overall angular rotation corresponding to successive

rotations by a and by b. Show that (R,*) is agroup. [6]
Provethat (I, +) isan abelian group, where | isaset of all integers with
respect to binary operation '+'. [9]

Fskeskest
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[6402]-36

S.E. (Computer Engineering/Computer Science & Design/Al & DS)

FUNDAMENTALS OF DATA STRUCTURE
(2019 Pattern) (Semester - 111) (210242)

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

1)
2)
3)
4)

Q1) g

b)

c)

Q2) g

b)

Q3) 8

b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto the right side indicate full marks.

Assume suitable data, if necessary.

Draw neat & labelled diagramsif necessary.

Discussan agorithmfor sentinel search. Comparelinear search & sentinel

search. Comment on time & space complexity of both. [7]

Explain quick sort & sort the given list using quick sort. [7]

54,26, 93,17, 77, 31, 44, 50, 20. Analyze time complexity of quick sort.

Differentiate between internal and external sort. [3]
OR

Sort the following numbers using insertion sort : [7]

4,3,2,10,12,1,5, 6, 76, 36
Comment on efficiency, stability, in-place characteristics of insertion sort.

Enlist non-comparison based sorting techniques. Explain bucket sort with
suitable example. Comment on time and space complexity of it. [7]

Apply sentinel search to find key = 39. [3]
34,52, 78, 33, 67, 12, 45, 23

Represent following polynomial using generalized linked list ((x*2 + 2x°)
y*+ A%y 2+ ((x° + 6x°) y° + 3y) Z [8]

Writean algorithm to perform following operationson singly linked list.[9]

) Reverse i) Merge

PT.O.



Q4) 8
b)

Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

OR
What is linked list? Enlist different types of linked list. Write pseudo
C/C++ code to insert anode in adoubly linked list (3 cases).  [8]
Explain polynomial addition using SLL with suitable example and write
pseudo C/C ++ code for polynomial addition using singly linked list.[9]

How to convert infix expression into postfix expression using stack &
convert following expression into postfix form. (Show al intermediate
seps) A*(B-C)/ENF+G [9]
Writean algorithm for converting prefix expressioninto postfix expression.
Convert following expression into postfix. (A + B) - (C/D-E) + (F + G/K)

[9]

Writean algorithm for converting prefix expressioninto postfix expression.

Convert following expression into postfix. [4+5=9]
(A +B) - ((C/ID-E) + (F + G/IK)

OR
What is stack? Write an ADT for stack and its implementation using
array. [6+3=9

What are different applications of stack?

What are polish notations? What is need of it?

Evaluate below prefix and postfix expressonfora=b=c=2andd=1
Prefix Expression = - + a* bcd

Postfix Expression = abc * + d- [3+6=9]

What is queue? How they are represented in memory?

write a pseudocode to implement insert & delete operation in a linear

gueueusing array. [3+6=9]

What islinked queue?

Write afunction for inserting & deleting anode in alinked queue.
[3+6=9

OR

Explain the concept of linear queue and circular queue. Givethe advantages

of circular queue over linear queue.

Write C/C++ codeto implement enqueue & dequeue operation on cicular

gueue. [4+5=9]

What is Deque? Explain operations of Deque.

Write C/C++ code for insertion & deletion operations of it using array.
[4+5=9]

Fskeskest

[6402]-36 2



Total No. of Questions : 8] SEAT No. :
PD-4077

[Total No. of Pages : 2
[6402]-37

S.E. (Computer/Al & DS/Computer Science & Design/

Computer Science Engg.)
OBJECT ORIENTED PROGRAMMING
(2019 Pattern) (Semester - 111) (210243)

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

1)

Q4) 8
b)

Attempt 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.

Draw neat & clean diagramsif necessary.

Compare Function Overloading and Function Overriding. [9]

What isVirtual Function? Explain with example. [6]

Write aprogram to overload binary operator using member function.[6]
OR

Explain Virtual destructor with Example. [9]

What is late binding and early binding? How are they implemented in

C++7? Give the difference between the two types of binding. [6]

Write aprogram to overload binary operator using friend function. [6]

Thel/O system of C++ containswhich set of classesfor filehandling? 7]
What are different ways to opening the file for reading and writing
operations? [7]
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

argumentsaong with example. [4]
OR

What are cin and cout objects? Explainios, istream, ostream and iostream

classes. [7]

Write a program to create a file, read and write student records into it.
Every record contains Student Name, Roll Number and age . Store and

retrieve atleast 3 records. [7]
What is afile mode? Describe the various file mode options available in
C++? [4]

PT.O.



Q5) a)
b)

c)

Q6) a)
b)

Q7) &)
b)

c)

Q8) a
b)

What is use of type name and export keywords? [4]

What is generic programming? How isit implemented in C++? [6]

Write a Note on 1) unexpected() function 2) terminate() function

3) User defined exception 4) Exception and inheritance. [8]
OR

Explain Rethrowing exceptionswith Example. [4]

Explain What is Function template and Classtempl ate using program.[ 6]
How exception specifications is used in exception handling with

example. [8]

What is STL? List different types of STL containers. [4]

How stack can be implemented using STL. Explain with program. [6]

Write aprogram to illustrate STL heap sort. [8]
OR

Explain bidirectional and random accessiteratorswith suitableexample.[4]
Write aprogram to implement binary search algorithmusing STL.  [6]

Write C++ program using STL for sorting and searching user defined
records such as Item records (Item code, name, cost, quantity etc) using
Vector container. [8]

Fskeskest
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[6402]-38

SE. (Computer Engnering) (Al & DS (Computer Sdence & Desgn)

COMPUTER GRAPHICS
(2019 Course) (Semester-111) (210244)

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

1)
2)
3)
4)

Q1) a)
b)

Q2) a)
b)

Answer Q.1 or Q.2,Q.3, or Q.4,Q.5, or Q.6,Q.7, or Q.8.
Draw neat diagram wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Differentiate between Parallel projection and perspective projection.[S]
What 1s transféormation and write transformation matrix for: [5]
1) 3D translation using homogenous coordinate system.

11)  3-D rotation about X-axis.

Find transformation of a triangle A(1, 0) B(0, 1) C(1, 1) by performing
translation by one unit in x and y directions and then rotating 45°
about origin. [8]

OR

Derive 3D transformation matrix for rotation about an arbitrary axis.[S]

What are the types of projection and write in brief about any one type
of projection? [5]

A triangle is defined by [8]

2 4 4

2 2 4
Find transformed coordinates after the following transformation.
1)  90° rotation about the origin.

i1) Reflection about line y=.-x

PT.O.



03) a) Explain backface detection and removal Algorithm. [6]

b) Explain and compare point source and diffuse illumination. [S]
c) Explain ambient light and diffuse reflection with examples. [6]
OR
Q4) a) Write short note on Painters Algorithm. [6]
b) Explain Halftone shading. [S]
c¢)  Write short note on Warnock’s Algorithm. [6]
05) a) Write a short note on interpolation and approximation. [4]
b) Explain Hilbert's curve with an example. [7]
c) Explain blending function for B-spline curve. [7]
OR
06) a) Explain the Bezier curve. List its properties. [4]
b) Write a short note on Interpolation. [7]
c¢) With suitable example write short note on the fractal lines. [7]

Q7) a) Draw block diagram of NVIDIA workstation and explain it in brief. [7]

b) Define Morphing and write the applications of Morphing. [3]
c) Explain architecture of i1860. [7]
OR
08) a) What are the state-of-the-art Advances in Gaming? [5]

b) Enlist all the steps required to produce real time animation with suitable
examples. [6]

c) Why do we need segments? Write the algorithm for changing visibility
attribute of segment. [6]

&

o2 o% o0

L)
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Total No. of Questions : 8] SEAT No. :

PD-4079 [Total No. of Pages : 2

[6402]-39
S.E. (Computer Engineering)
DIGITAL ELECTRONICS & LOGIC DESIGN
(2019 Pattern) (Semester - 111) (210245)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Attempt Q.lor Q.2,Q.30r Q4,Q50r Q.6 & Q.70r Q.8.

2) Figuresto theright side indicate full marks.
3) Neat diagrams must be drawn wherever necessary.

Q1) @ Compare asynchronous counter & Synchronous counter. [6]
b) Explainhow JK Flip-Flopisconverted into [6]
) TFF
i) DFF
c) Draw & Explain4 bit ripple up counter. [6]
OR

Q2) @ Statethedifferent typesof shift Registers& stateitsany two applications.
[6]

b) Write a short note on Johnson counter. [6]
c) WhatisMod counter? Design Mod-9 using | C7490. [6]
Q3) @ Draw ablock diagram of PLA device & Explain. [6]
b) Implement thefollowing boolean function using PAL. [6]

f, =¥ m(36,7,11,12,13)
f, =3 m(0,1,24891213)

c) What isdifference between PLA & PAL. [9]

OR
Q4) @ WhatisASM chart? State & Explain basic component of ASM chart.[5]
b) Implement following boolean function using PLA [6]

f, =2 m(0,2,4,7,8,10)
f,=2m(1,238,9,10,14,15)
c) Desing & Implement BCD to Excess - 3 code converter using PAL. [6]

P.T.O.



Q5) a)

b)

Q6) a)
b)

Q7) &)
b)

Q8) a

b)

What islogic family? Givethe classification of logic family & also write

important characteristics of CMOS. [6]
Draw & Explainthecircuit diagram of CMOS inverter. [6]
Define the following terms & mention the standard value of TTL logic
family. [6]
)  Fanout

i)  Power desipeation
i) Noiselmmunity

OR
Compare TTL & CMOS logic family. [6]
Explain CMOSNAND Gate with neat diagram. [6]

What are the advantages of open collector output? Justify your answer
with suitablecircuit. [6]

What ismicroprocessor & list different applications of microprocessor.[6]
Explain the memory organization of microprocessor. [6]

What are the different types of bases used in microprocessor & Explain
it. [5]

OR
What are the variousfunctional unitsof microprocessor? ExplanALU in
brief. [6]
Draw & Explain block diagram of microprocessor. [6]
Explain 4-bit multiplier circuit usngALU & shift registers. [9]
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[6402]-40

SE. (Computer/I. T/Al & ML/Computer Science & Desgn/

Computer Science)
ENGINEERING MATHEMATICS - |11
(2019 Pattern) (Semester - 1V) (207003)

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

1
2)
3)
4)
5)
6)

Q.1 iscompulsory.

Attempt Q.2 OR Q.3, Q.4 OR Q.5, Q.6 Or Q.7, Q.8 OR Q.9.
Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicates full marks.

Use of electronic pocket calculator is allowed.

Assume Suitable data, if necessary.

Q1) Write the correct option for the following multiple choice questions :

a)

b)

X isnormally distributed. The mean of X is15 and standard deviation 3.

Giventhat for Z=1,A =0.3413then P(X > 12) isgiven by : [2]
) 03413 i) 0.8413
i) 0.1587 iv) 0.6587

Among 64 off springs of a certain cross between guineapig 34 werered,
10 were black and 20 were white. According to genetic model, these
number should beintheratio 9: 3: 4. Expected frequenciesin the order

are [2]
) 36,12,16 i) 32,8,24

i) 36, 16, 12 iv) 34,10,20

Using Newton - Raphson method, thefirst gpproximation to aroot x, of the
equationx® + 2x—-5=0in (1, 2) if initid gpproximationx, =2is____ [2]
) O i 3

i) 1.5 iv) 4

PT.O.



d)

f)

Q2) g

b)

If Lagrange's polynomial passes through [2]
X 0 1 dy
y 2 2 then&atlelsglvenby

) O i 2

: 1

i) 1 V) >

Thefirst central moment of a distribution about the mean is [1]

) 1 i) awayspositive

i) O iv) -1

If f(X) is continuous on [a, b] and f(a) f(b) < O then to find a root of

f(x) =0, initial approximation X, by bisection method is [1]

: a—b . f(a)+ f(b)

) 5 N —

iy 21P y 20

) 2 ) a+b

Thefirst four moments about the working mean 30.2 of adistribution are
0.255, 6.222, 30.211, 400.25. Calculate the first four centra moments

about the mean. [9]
Obtain regression line of x on'y for the following data: [9]

X 2 3 5 7 9 10 12 15
y 2 5 8 10 12 14 15 16
Fitalinear curvey = ax + bto thedata: [9]
X 0 2 4 6 8 12 20
y 10 12 18 2 20 30 30
OR
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Q3) 8

b)

Q4) 8

b)

Q5) &)

b)

Calculate the coefficient of correlation from the information n = 10,
Ex =40, x? =190, Xy? = 200, Xxy = 150, Xy = 40 [9]
Fit acurvey = ax® for the data [5]
X 2000 3000 4000 5000 6000
y 15 15.5 16 17 18
If regression line of xony is9x +y = A and the regression line of y on X

Is4x +y = u where means of x and y are 2 and —3 respectively. Find the
values of A and pn and the coefficient of correlation between x any y. [9]

Two cards are drawn from a well shuffled pack of 52 cards. Find the
probability that they are both Queensif : [9]

1)  thefirst card drawnisreplaced
i)  thefirst card drawn is not replaced

A series of five one-day matches is to be played between India and
Australia. Assuming that the result of all the five matchesisindependent
and the probability of Indiaswinin each matchis0.6, find the probability
that Indiawinsthe series. [9]

A lifetime of acertain component hasanormal distribution with mean of
400 hours and standard deviation of 50 hours. Assuming anormal sample
of 1000 components, find number of components whose life time lies

between 340 to 465 hours. [9]
[Given: A (z=1.2) =0.3849,A(z=1.3) = 0.4032]

OR
The mean and variance of abinomial distribution are4 and 2 respectively.
Find P(r < 2). [9]

Number of road accidents on ahigh-way during amonth followsaPoisson
distribution with mean 5. Find the probability that in a certain month
number of accidents on the highway will be [9]

) lesstha 3

i)  morethan3
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c)

Q6) a)
b)

Q7) &)

b)

A dieistossed 300 times gave the following result. [9]

Score 1 2 3 4 5 6

Frequency 43 49 56 45 66 41

Isthe data consistent at 5% level of significance with hypothesisthat the
dieisunbiased?

(Given: %%, = 11.07)

Using metnod of bisection, find the cube root of 69. (fiveiterations) [5]

Find the root of the equation x — e* = 0 that lies between 0.5 and 1 by
Newton Raphson method correct up to four decimal places. [9]

Solve by Gauss - Seidel method, the following system of equations. [5]
8x, + 3X, + 2x, =13

X, +OX, +X, =7
2X, + X, +6x,=9
OR
Solve the following system by Gauss elimination method. [9]
2x, + X, + X, =10

3x, + 2%, + 3x, = 18
X, +4x,+9x, =16
Solve the following system of equations by Jacobi'siteration method.[ 5]
20x, + X, —2x, =17
3X, + 20X, —X, = 18
2x, — 3%, + 20x, = 25

Solve the equation f (X) = x — e* by Regula-Falsi method with the initial
approximations 0.5 and 1 correct up to three decimal places. [9]
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Q8) a)

b)

Q9) a

b)

Using Newton's backward difference formula find the value of y at
x = 3.5 for following data: [9]

x| o] 1] 2] 3] 4
y| 3] 2| 3| 6|1

1 21
Use simpson's [g]fd rule to find the value of f;dX. Take h = 0.25.

Correct the solution upto fourth decimal place. [9]

Use Euler's method to solve the equation & =1+ xy with y(0) = 1 and

dx
tabulate the solution for x = 0 to x = 0.4. Take h = 0.1 and correct the
solution upto fourth decimal place. [9]
OR
Use Runge-Kutta method of fourth order to solve
d 2 2 . . .
d_i =X +Y,YQ =15 intheinterval (1, 1.1) with h = 0.1 and correct
the solution upto fourth decimal place. [9]

dy : . -
Given — = X"+ Y, Y(0) =1 determine using modified Euler's method

dx
the value of y when x = 0.05. Take h = 0.05 and correct the solution upto
fourth decimal place. Usetwo iterations only. [9]

Find thevalueof y for x = 0.5 using Newton'sforward differenceformula
for following data: [9]

X 0 1 2 3 4
y 1 5 25 | 100 | 250

Foriomie
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[6402]-41

SE. (Computer Enginering)/(Artifidal Intdligence & Data Saence)/

(Computer Scence Engineering)
DATA STRUCTURES AND ALGORITHMS
(2019 Pattern) (Semester - 1V) (210252)

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

1)
2)
3)
4)

Ql) 8

b)

Answer to the questions Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
Assume the suitable data, if necessary.

Figures to the right indicate full marks.

Draw neat |abelled diagram wherever necessary.

Definethefollowing terms: [6]
1)  Complete Graph

i)  Connected Graph

i)  Subgraph

Write a pseudo C/C++ code for depth traversal of graph represented
using adjacency matrix. [6]
Find MST for the following graph using Prim’s algorithm. Show various
steps. [6]

P.T.O.



Q2) &)
b)

)

Q3) 3

b)

Q4) @)
b)

QS5) 8

b)

Q6) a)

b)

Write an algorithm for BFStraversal of graph. [6]
Givedifference between Prim’s and Kruskal’ s algorithm. [6]

What istopological sorting? Find topological sorting of given graph.[6]

Build AVL tree for following input: A,Z,B,Y,C,X,D,U,E. Show balance

factor of al nodes and name rotation in each step. [6]
Explain static and dynamic treetableswith suitable example. [6]
Explain with example Red Black tree. [9]

Write functionsfor LL and LR rotation with respect to AVL tree.  [6]
Explain with exampleK dimensional tree. [6]

Construct AVL treefor following data: 15,20,24,10,13,7,30,36,25 [5]

Write an algorithm to delete datafrom B Tree. Create B tree of order 3 of
following data 78, 21, 14, 11,97, 85, 74, 63, 45, 42, 57, 20, 16, 19. [10]

Explain Tric datastructureto insert, delete, search operationswith example.

[8]
OR

Create B+tree of orders5 of following data5,30,50, 110, 80, 40, 10, 120,
60, 20, 70, 100, 35, 90. Perform deletion of values 90 and then 100 [10]

Explainfollowing primary index, Secondary index, Sparseindex and Dense
index with example. [8]
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Q7) @ Compare Sequential and Direct accessfile organization. [8]
b) What is the concept of Multilist Structure in file organization. Explain

Coral ring for multilist structure. [9]
OR
Q8) @ Whatislinked organization? Explaininverted file and cellular partitions
with respect to linked organi zation. [9]
b) What is Sequential and index sequential file organization? State its
advantages and disadvantages. [8]

[6402]-41 3



Total No. of Questions: 8] SEAT No. :
PD4082 [Total No. of Pages: 2
[6402]-42
S.E. (Computer Engineering)/(A1DS)/(Computer Science)/
(Computer Science& Design Engg.)

SOFTWARE ENGINEERING
(2019 Pattern) (Semester - V) (210253)

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

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

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data, if necessary.

Q1) @ DiscussEstimation Using Use Case Pointswith the help of and example.
[8]

b) Design and discuss the project decomposition and work task
communication process. [10]

OR
Q2) @ Discussany 2 of thefollowing with suitable example: [10]
)  LOC-Based Estimation
i)  FP based estimation technique
i) Problem-Based Estimation
b) What are the basic principles of software project scheduling. Explain

different tasks of project scheduling. [8]

Q3) @ Explainrefinement and refactoring. Give the importance of Refactoring
inimproving the quality of software. [8]

b) Withthehelpof diagram explain how to trand ate the requirements model

into the design model. [9]

OR

Q4) & What issoftware Architecture? Why Architecture isimportant? What is
the use of Architecture Decision Description Template? [9]

b) Enlist thegolden rulesof User Interface Design. [8]

Q5) @ Explain Risk and management concern withthe help of diagram.  [§]
b) Discussany two of the following. [10]
)  Risk Refinement
i) RiskMitigation
i) Risk Management
OR
PT.O.



Q6) a)

b)

Q7) 8

b)

Q8) &)
b)

What are the advantages of SCM Repository? Explain functionsperformed

by SCM Repository. [8]
Discuss layers of SCM Process. Write a short note on Change control
mechanismin SCM. [10]

Define testing? Explain graph based functional testing techniques with
suitableexample. [9]

Discuss any two of the following. [8]
)  bottom-up testing with its advantages
i)  SoftwareTesting Life Cycle
i)  Alphaand BetaTesting
OR
What is system testing? Explain any three types system testing. [8]

Explainwith suitable diagram Driversand stubsin unit test environment.
Discuss with suitable top-up and bottom-up integration in integration
testing. [9]

DOOD
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PD4083

[6402]-43
S.EE. (Computer Engineering)
MICROPROCESSOR

[Total No. of Pages: 2

(2019 Pattern) (Semester - 1V) (210254)

Time: 2%2Hours)
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat diagram must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ Explanfollowingindetail.
)  Globa Descriptor Table
i) Local Descriptor Table

b) Draw and explainthe general descriptor format.

c) Explainthe processof Segment trandationin detail.

OR
Q2) @ Explanfollowingindetail
) GDTR
i) LDTR&
i) IDTR
b) Draw and explain segment selector format.

c) Explainthe processof pagetrandationin detail.

[Max. Marks: 70

[6]

[6]
[6]

[6]

[6]
[6]

Q3) @ Explorethe need for aprotection mechanism in 80386. [6]
b) ListandexplainvariousPrivilegelnstructions. [6]
c) Explorefiveaspectsof protection applied in segmentation. [9]

OR

PT.O.



Q4) g

b)

Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q3) a)
b)

Explain different level s of protection? State the rules of protection check.

[6]

Write a short note on CPL, DPL, and RPL. [6]
What is call gate? Explain how it isused in calling functions with higher
privilegelevels. [9]
Draw and Explain the Task State Segment of 80386. [6]
Explore the role of Task Register in multitasking and the instructions
used to modify and read Task Register. [6]
List and explain variousfeatures of virtual 8086 Mode. [6]
OR
Explain the TSS descriptor of 80386 with aneat diagram. [6]
Define task switching and explain the step involved in task switching
operation. [6]
Explore memory management in the virtual 8086 Mode. [6]

Explain the process of Enabling and Disabling Interruptsis80386. [6]
Explain different types of exceptionsin 80386 with suitable examples. [6]

Differentiate between Microprocessor and Microcontroller. [9]
OR

How areinterruptsidentified in 803867 [6]

Explain thefollowing exceptionsin brief [6]

)  Overflow,

i)  Divideerror
i) invalid opcode

With the help of neat diagram explain the architecture of typical
microcontroller. [9]

¥ %k %k
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Total No. of Questions : 8] SEAT No. :
PD4084 [Total No. of Pages : 2
[6402]-44
S.E. (Computer Engineering)

PRINCIPLES OF PROGRAMMING LANGUAGES
(2019 Pattern) (Semester - IV) (210255)

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

1) Attempt 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) Explain why Java is secure, portable and Dynamic. Which of the concepts

in Java ensures these? [8]
b) What is the String class in Java? List and explain with proper examples
any four methods of the String class. [9]

OR

02) a) Discuss the importance of garbage collection in Java. Explain how the
finalize( ) method is related to garbage collection. Differentiate garbage
collection in Java and C++? [8]

b) What do you mean by method overloading? Demonstrate through a
program in Java how method overloading is used to add two integers and
two strings respectively. [9]

03) a) Describe the constructor call sequence in Java when dealing with
inheritance. How does it differ for constructors of the superclass and

subclass with proper examples? [9]
b) What are interfaces in Java? Explain how interfaces are defined and
implemented. Provide an example of extending interfaces. [9]

OR

04) a) Discuss the types of exceptions in Java. Explain the concepts of uncaught
exceptions, try-catch blocks, throw, throws, and finally with examples.

[9]
b) Define streams in Java. Differentiate between Byte Streams and Character
Streams. Explain the purpose of Predefined Streams. [9]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)

b)

08) a)

b)

Compare and contrast implementing threads using the Thread class and
the Runnable interface in Java. Provide examples for both approaches.

8]

Introduce three popular JavaScript frameworks used in web development:
ReactJS, VuelS, and AngularJS. Discuss their features and advantages.

9]
OR

Discuss the advantages and disadvantages of using threads in Java
programs. Provide examples illustrating scenarios where threads are
beneficial and where they may lead to issues. [8]

Explain the role of JavaScript in creating web-based applications using
Java. Provide examples of how JavaScript can be integrated with Java
applications. [9]

Discuss the concepts of definitions, predicates, conditionals, and scoping
in Lisp. Provide code examples for each concept. [9]

Write a Lisp program to calculate the factorial of a given number using
recursion. [9]

OR

Compare and contrast the Functional Programming Paradigm and the
Logic Programming Paradigm. Highlight their differences in terms of
syntax, semantics, and problem-solving approaches. [9]

Develop a Prolog program on two numbers for basic arithmetic operations

(addition, subtraction, multiplication, division). 9]

[ O[] ©['®
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[6402]-45
S.EE. (Artificial Intelligence and Data Science)
OPERATING SYSTEM
(2019 Pattern) (Semester - 111) (217521)

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

1)
2)
3)
4)

Q1) g

b)

Q2) g
b)

Solve Questions 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.

Assume Suitable data if necessary.

Provide solution to producer- Consumer process problem using

semaphore. [6]

What is deadlock? What are the conditions under which a deadlock

Situation may arise? [6]

What isbanker’sa gorithm? Explainit with suitable example. [6]
OR

What is Process? Differentiate between Process and Thread? [6]

Write a short note on Pipe, Semaphore, Signal. [6]

With given matrices, determine safe statewith thehelp of banker algorithm.
[6]

ClamMatrix C Allocation MatrixA | Resource Vector R
R, R, | R, R, R, |R, R, IR, |R,
P |3 |22 P/11,0 10 9 | 3|6
P, 6 | 1|3 P,| 6 1|2
P,/ 3|1 |4 P12 |11
P,| 4] 2|2 P, 0|0 |2
Available Vector V : Rl-O, R-1,R-1

PT.O.



Q3) 8

b)

Q4) &)

b)

QS5) 8
b)

Write anote on (Any two) : [6]
i)  Demand Paging

i)  Segmentation

i) Memory Partitioning

Consider the pagereferencestring 2,3, 2,1, 5, 2,4,5, 3, 2,5, 2 Caculate

page fault for FIFO. If the number of page frames: 3 [6]

How operating system utilizes swapping techniques in memory

management? Explainin detail. [9]
OR

Explain following memory allocation strategieswith suitable example.

[6]

) Bestfit
i) Firstfit
i) Nextfit

What isfragmentation? Explain types of fragmentation with example.[5]

Given memory partition of 100K, 500K, 200K, 300K and 600K (in order).
How would each of First fit, Best fit and worst fit algorithm place
processesof size212K, 417K, 112K, 426K (in order)?Which al'so makes
the most efficient use of memory. [6]

List and Explain file types and file access methods. [6]

List methods of allocation of disk space. Explain any of these methods.
[6]

What information is present in directories. Explain the structure of
directoriesin detail. [6]

OR
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Q6) a)

b)

Q7) &)

b)

Q8) a

b)

Explain thefollowing concepts [6]
I)  Disk Access methods
ii)  Directory structure

Explain the advantages of organizing file directory structure into a tree
structure? [6]

List and explain variouslayers of afile system. [6]

What is make utility? Explain it with example. Consider your own make

file [6]
Explain share memory with system calls. [9]
Giveoverview of Linux operating system. Also explainitsgoals. [6]
OR
Define the components of LINUX system with diagram. What is the
responsibility of kernel in LINUX operating system? [6]
What are different Process management system callsin Linux. Explain
any two with example. [6]
What are the primary goals of conflict-resolution mechanisms used by
the Linux kernel for loading kernel modules? [9]
383646
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PD-4086 [Total No. of Pages : 4
[6402]-46
S.EE. (Artificial Intelligence and Data Science)
STATISTICS

Time: 2%2Hours]

(2019 Pattern) (Semester - 1V) (217528)
[Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)
5

Q1) a

b)

Q2) g

b)

Answer Q.l or Q.2, Q.30r 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.

Use of calculator is allowed.

The number of I-phones sold by the showroom was recorded for 15
days. Find the [10]

I)  Rangeand Coefficient of range
i) Quartile deviation and coefficient of Quartile deviation
For the following discrete distribution
Day |1 /23| 4|5|6|7 |89 |10|11|12|13|14|15
Freg.| 29 |14 | 21|100|26 | 38| 108 |19/ 100 |74 | 69|104 |62 |92 | 22
Obtain the regression linesy on x and x ony for the data : [8]
X 5 1 10 3 9
Y 10 1 5 10 6
OR
Find the first four moments about any arbitrary point for the following
data. [10]
Marks 29130(31|32/33/343|36|373|39
No.of Students | 2 | 1|4 | 5|10|75|50|74|62|15| 6
Alsofind
I)  Four central moments

i)  Coefficient of skewness and kurtosis

Compute the coefficient of correlation for the following data.
X 10 14 18 22 26 30
Y 18 12 24 6 30 36

[8]

PT.O.



Q3) 8

b)

Q4) &)

b)

In a sample of 1000 cases the mean of a certain test is 14 and standard
deviation is 2.5. Assuming the distribution to be normal find [6]

)  How many students score between 12 and 15?

i)  How many score below 8?

[Given: A(z=0.8)=0.2881, A(z=0.4)=0.1554, A(z=2.4)=0.4918]

An unbiased coin isthrown 10 times. Find the probability that [9]
)  getting exactly 6 heads.

i) Getting at least 6 heads.

If the probability that an individua suffers abad reaction from acertain
injectionis0.001. Determinethe probability that out of 2000 individuals

[6]
)  Exactly 3will suffer abad reaction.
i)  Atmost 1 will suffer abad reaction

OR
A random variable X thefollowing probability distribution [6]
X 1 2 3 4 5 6 7

P(X) k 2k 3k kK | K+k | 2k 4k?
Find:

)k
i) P(x>5)
i) P(0<x<5)

The number of breakdowns of acomputer in aweek isaPoisson variable
with m=np=0.3. What is the probability that the computer will operate

[5]
)  With no breakdown
i) At most one breakdown in aweek.
Mean and variance of Binomial Distribution are 6 and 2 respectively. [6]
Find
) P(r=0),
i)  P(r<l)
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Q5) a)

b)

Q6) a)

b)

A random sample of 16 newcomers gave mean of 1.67m and standard
deviation of 0.16m. The mean height of the students of the previous year
known to be 1.600m. At 5% significance level isthe mean height of the
newcomers significantly different from the mean height of the students
population of the previous years? [6]
[Givent =2.13]

From the data given below. Intelligence tests of two groups of boys and
girls gave the following results. Examine the difference is significant at

5% level of Significance. [6]
Mean S.D. Size

Girls 70 10 70

Boys 75 22 110

[GivenZ =1.96]

Following table shows number of books issued, on the various days of
the week, from acertain library. At 5% level of significance test the null
hypothesis that number of books issued independent of theday.  [6]

Day Mon Tue Wed Thur Fri Sat

No.of books | 120 130 110 115 135 110
Issued

[Giveny2, =11.071]

OR
Find the F-statistics from the following data [6]
Sample Size(n) Total Sum of sguares
Observations Of observations
1 8 9.6 61.52
2 1 16.5 73.26

A school does a study about the occurrence of different colored eyesin
itspupils. Itishypothesized that 15% of pupilswill have green eyes, 25%
of pupilswill have blue eyesand 60% of pupilswill have brown eyes. Of
the 1000 pupils, 80 are chosen at random. The results of the sasmple are

asfollows. [6]
Green Blue Brown
18 28 34

[Given y* =5.99

A manufacturer clamsthat aspecial type of projector bulb hasan average
life 160 hours. To check this claim an investigator takes a sample of 20
such bulbs, puts on the test and obtains an average life 167 hours with
standard deviation 16 hours. Assuming that the life time of such bulbs
follows normal distribution, does the investigator accept the
manufacturer’sclaim at 5% level of significance? [6]
[Givent =2.093]
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Q7) @ State & Prove Neyman-Pearson Fundamental Lemma. [9]

b) A singleobservation isdrawn from the distribution [8]

f(x,@):% 0<x<0+1

=0 0<60+1
It isrequiretotest H,: 6 = 1 vsH, : 6 = 1.5, H, isreected iff the
observation is>1.7. Calculate the probability the errors of two kinds.
OR

Q8) @ Writeshort noteon : [9]
)  Critical Region
i)  Most powerful test
i)  Advantages and disadvantages of non-parametric tests

b) Explainindetail likelihood ratio test and the properties of it. [8]

F6d836
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Total No. of Questions: 8] SEAT No. :
PD4087 [Total No. of Pages: 2

[6402]-47
S.E.(AIDS)
INTERNET OF THINGS
(2019 Pattern) (Semester - 1V) (217529)

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) Draw neat and Clean diagrams.

3) Assume suitable data, if necessary.

4) Figuresto theright indicate full marks.

Q1) @ Explain Request Response model, Publish Subscribe model and

Push/Pull Model ? [9]
b) Justify how Retail Sector impacting on end to end user by integrating
|OT technology. [9]
OR
Q2) @ Explaininbrief Telematicsand Telemetry model? [10]
b) Howissecurity abigconcerninOT?What kind of development isthere
in market to make |oT more secure. [8]

Q3) @  What are some common networking devicesused in theinternet of Things

(IoT) ecosystem? [8]
b) Explain the IOT system working block with the help of control units,
Communication Modules and Sensors? [9]

OR

Q4) @ Draw IOT protocol structure and explain I1Pv4, 6LOWPAN in detail ?[9]
b) How informationisexchangedinrea timewithout humanintervention? 8]

Q5) @ Explain how you will design an energy management system in a

commercial buildingusing loT. [10]
b) Elaborate on how you will use loT for remote healthcare. [8]
OR

PT.O.



Q6) & Describe the need of semantic web technology and business impacting
loT? [10]

b) WhatislIndustria loT?How isit different from Conventiona 10T? [§]

Q7) @ Explain Smart home and Smart city applicationsinview of loT.  [10]
b) How will 10T be used to protect environmental |0ss? [7]

OR
Q8) @ Explanuseof loT intheagriculturefield. Explainit with acase study.[10]

b) Writeanote on Industrial 10T. [7]

T £ L3
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Total No. of Questions : 8] SEAT No. :
PD4088 [Total No. of Pages : 2
[6402]-48
S.E. (Artificial Intelligence & Data Science)
MANAGEMENT INFORMATION SYSTEM
(2019 Pattern) (Semester - IV) (217530)

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

1) Attempt 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 are the problems of managing data resources in a traditional file
environment and how are they solved by a database management system?

8]

b) Why information policy, data administration, and data quality assurance
essential for managing the firm’s data resources? [9]

OR

02) a) What is IT infrastructure and what are its components? What are the
stages and technology drivers of IT infrastructure evolution? [8]

b) Whatare the major capabilities of database management systems (DBMS)
and why is a relational DBMS so powerful? [9]

03) a) What is CRM? How does study of CRM helps in different business

applications. [8]
b) How do supply chain management systems coordinate planning,
production, and logistics with suppliers? [9]

OR

04) a) Discuss importance of project management. How data science help in
project management. [8]

b) What are the unique features of e-commerce, digital markets, and digital
goods? [9]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)
b)

08) a)

b)

Identify attributes of Decision Support System. How data mining is useful
in decision support. [9]

What is ERP? What are the essential components of EMS? How ERP

can contribute in the improvements of an organization? [9]
OR

Explain Concept of Customer Relationship Management (CRM) with

suitable examples? [9]

Distinguish between MIS and DSS. 9]

Explain Artificial Neural Networks with suitable examples? [9]

What is role of MIS in the effective functioning of business organization?

9]

OR
Explain concept of data ware housing. Discuss need of data ware housing
in modern business. 9]
Explain about Genetic Algorithms. [9]
VOV
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Total No. of Questions : 8] SEAT No. :

PD-4089 [Total No. of Pages : 2

[6402]-49
S.E. (Computer Science & Design)
DATA STRUCTURE AND ALGORITHMS
(2019 Pattern) (Semester - 111) (218242)

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

1)
2)
3)

Q1) g

b)

c)

Q2) g

b)

Q3) 8

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.

Sort the following numbers step by step using Insertion sort: 55, 85, 45,

11, 34,5, 89, 99, 67. [6]
Discuss the advantages and disadvantages of the Merge sort algorithm
compared to the Quick sort agorithm. [6]
Describe the concept of Linear search. Provide a rea-world scenario
where Linear searchisuseful. [6]
OR
Explain the Bubble sort algorithm step by step. Illustrate with an example
and analyzeitstime compl exity. [6]
Explain the Binary search algorithm. Provide an example and analyzeits
time compl exity. [6]
Sort the given list step by step using Quick sort: 15, 08, 20, — 4, 16, 02,
01,12,21,-2. [6]

Defineasingly linked list and explain how it differsfrom adoubly linked
list. Provide examples. [6]

Describe the operations of inserting a node at the beginning and at the
end of asingly linked list. Include code if possible. [6]

Explain the concept of acircular linked list. When and why would you
useit over aregular linked list? [5]

OR

PT.O.



Q4) 8

b)

Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

Discuss the advantages and disadvantages of using alinked list over an

array for storing data. [6]
Describe the process of reversing a singly linked list. Illustrate with
examples. [6]
Write a C++ program code for polynomial addition using doubly linked
list. [5]

Define what a stack is and explain its key characteristics. Provide an
example scenario where a stack data structure is applicable. [6]
Describe the operations associated with a stack (PUSH, POP) and
their roles in stack manipulation. Include code examples where
applicable. [6]
Explain the concept of a postfix expression evaluation using a stack.
Provide a step-by-step example of how apostfix expression is evaluated

using a stack. [6]
OR

Discuss the practical applications of stacksin computer science or real-

world scenarios. Provide specific examples. [6]

Compare and contrast stacks with other linear data structures, such as

gueuesor linked lists, highlighting their differences. [6]

What isrecursion? Explain use of stack for recursion. [6]

Definewhat isaqueueisand explainitskey properties. Provide an example
scenario where a queue data structure is useful. [6]
Describe the operations associated with Queue data structure (enqueue,
dequeue) and their rolesin queue manipul ation. [6]
Explain the concept of a priority queue and provide an example where a
priority queue would be beneficial over aregular queue. [9]
OR
Discuss the practical applications of queues in computer science or
everyday life. Provide specific examples. [6]
Compare and contrast queues with other linear data structures, such as
stacks or deques, highlighting their differences. [6]
What iscircular queue? Explain advantages of circular queue over linear
gueue. [9]

Fskeskest
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Total No. of Questions: 8] SEAT No. :

PD-4090

[Total No. of Pages: 2
[6402]-50
S.E. (Computer Science& Design Engg.)

LOGIC DESIGNAND COMPUTER ARCHITECTURE

(218245) (2019 Pattern) (Semester - 111)

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

1)
2)
3)

Ql) 8
b)

c)

Q2) 3

b)

Q3) 3
b)

Q4) 3

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.
Neat sketches must be drawn wherever necessary.

Design XK flip flop using SR flip flop. [6]
Construct MOD 72 ripple counter using 7490 I C. [6]
Draw and explain SIPO Shift register. [9]
OR
Design and implement 2 bit Asynchronous up counter using JK flip
flop. [6]
Write short note on Sequential and combinational circuit. [6]
Draw and Explain theinternal structure of 1C 7490. [9]
Draw and Explain instruction cycle state diagram. [6]
What is Bus? Draw the single bus structure. [6]
What are the five classic components of a computer? [9]
OR
Write short note on Register Organization. [6]
Explain the pipelining processin VLIW processors. [6]

Explainthe Difference between Von Neumann & Harvard architecture.[5]

PT.O.



Q5) 3

Q6) a

Q7) 8

Q3) a

[6402]-50

State characteristics of RISC & CISC.
Define Interrupt, explainitstypes
Write short note on cluster configuration.
OR
State and Explain types of operands Addressing modes
Explain Features of multicore Intel corei7

Explain thetypesof hazardsin pipeline architecture?

Explain how read and write operations are carried out in cache memory.
Explain different mapping functions of Cache memory.
What isDMA? Explain with the neat diagram.
OR
Draw and explain the structure of memory hierarchy.
State and explain Characteristics of Memory Systems.

Differentiate SRAM from DRAM.

ofo ofo ofo

[6]
[6]
[6]

[6]
[6]
[6]

[6]
[6]
[6]

[6]
[6]
[6]



Total No. of Questions : 8] SEAT No. :

PD-4091 [Total No. of Pages : 3
[6402]-51
S.E. (Computer Science & Design)
DATA STRUCTURES & FILES
(2021 Pattern) (Semester - 1V) (218253)
Time: 2%2Hourg] [Max. Marks: 70
Instructions to the candidates :
1) Attempt question Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
2) Draw neat & labelled diagrams if necessary.
3) Assume suitable data if necessary.
4) Figuresto theright side indicate full marks.
Q1) @ For the graph below find out DFS & BFS. Show the intermediate steps
using stack and queuein detail. [8]
b) Apply Floyd Warshall’s algorithm on following graph. Comment on it’s
complexity. [6]
c) Discussthe situation in which linked representation of graph will prove

more beneficial than array representation. [4]

OR
PT.O.



Q2) @ What are different storage representations of graph? Consider the graph

b)

Q3) 8

b)

Q4) &)

b)

c)

represented by thefollowing adjacency matrix : [8]

1 2 3 4 5 6
1 0 3 1 6 0 0
2 3 0 5|0 3 0
3 1 5 0 5 6 | 4
4 6 0 5|0 0 2
5] 0 3 6 | O 0 6
6| O 0 2 2 6 0

Comment on time and space complexity in different storage
representations.

Find the shortest graphin thefollowing graph from nodeA using Dijkstra’s
Algorithm. [6]

Explain topological sorting with an example. [4]

Letp(1:3)=p(0.5,0.1,0.05)q(0: 3) =(0.15, 0.1, 0.05, 0.05) Compute
and construct OBST for above values using Dynamic approach.  [7]

Construct an AVL tree for the following data: 20, 11, 5, 32, 40, 2, 4, 27,

23, 28, 50. [6]

Explain two cases of deletion in red black tree with the help of suitable

example. [4]
OR

Explain following treeswith the hel p of example [7]

)  AAtree

i)  Splaytree

i)  kdimensional tree

Insert following keysin Red Black Tree. [6]

10, 18, 7, 15,16,30, 25, 40, 60.

Differentiate between static and dynamic symbol table. [4]
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Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a
b)

Insert the following keysto a5 way B tree. [9]
AGFB,K,D,HM,JESI, R X,C,L,N, T,UP

Differentiate between primary and secondary indexing. In what situations
would primary indexing be more advantageous over secondary indexing,

andviceversa? [8]
OR

Construct a B+ tree for (1, 4, 7, 10, 17, 21, 31, 25, 19, 20, 28, and 42)

with order 4. [9]

Explain all casesof deletion in B tree with the help of suitable example.
[8]

What is a File? List different file opening modes in C. Write a C**
programto createafile. Insert recordsinthefile by openingfilein append
mode. [6]

What are the key differences between cellular partitioning and inverted
fileindexing, and how do these differences impact their effectivenessin

organizing and retrieving data? [6]
Compare & contrast primary, secondary & clustering index. [6]
OR
Compare index sequential and direct accessfiles. [6]
How does the concept of “coral rings’ contribute to the efficiency and
organization of datain modern data structures? [6]
Define sequentia file. Explain any three primitive operations carried out
in sequential file Write pseudo code for any two of them. [6]
38t ah
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Total No. of Questions: 8] SEAT No. :
PD4092 [Total No. of Pages: 2
[6402]-52
S.E. (Computer Science& Design Engineering)
OPERATING SYSTEMS
(2019 Pattern) (Semester - 1V) (218254)

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

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

2) Neat diagrams must be drawn wherever necessary.

Q1) @ Describeindetail functions of operating system? [6]
b) What is Readers-Writers problem?Give a solution to Readers-Writers
problem using Semaphores. [6]

c) Definemutual exclusion? How mutual exclusion achieve? [9]

OR

Q2) @ Explainin detail Batch Operating System and Time Sharing operating
system. [6]

b) What is Semaphore? Explain wait and signal operations. [6]

c) What are the methods used to handle Deadlocks. Explain Deadlock
prevention and Avoidancein detail. [9]

Q3) @ ExplainMemory management. Explaintwo typesof memory alocation.[6]
b) Explainpaging and trandation look aside buffer withitsdiagram.  [6]

c) Write a short note on Buddy System with its advantages and
disadvantages. [6]

OR
Q4) & Explainconcept of Virtua Memory. Explain Demand paging with example.
[6]
b) What isthe Difference between Paging and Segmentation. [6]
c) Explain Memory Partitioning in memory management. [6]

Q5) @ Explainandcomparethe SCAN and C-SCAN disk scheduling algorithms.
[6]
b)  Writeshort noteon Filedirectory. Explain varioustypesof Directories.[6]
c) What arethedifferent bufferingwaysin I/O buffering? [9]
OR

PT.O.



Q6) @ Compare and explain LIFO FIFO & STTPR. [6]
b) Explain Free space management and Directory Structure in File

management. [6]

c) ExplainDisk Scheduling indetail? [9]
Q7) @ ExplainwithdiagramtheKernel Structurein Linux. [6]
b) Whatis Shell. Explain different types of Shell. [6]

c) ExplainLinux processes and Thread management. [6]

OR

Q8) @ Describe step by step booting process in Linux. [6]
b) Write difference between Process and Thread Linux. [6]

c) ExplaininterfacesinLinux. [6]

POO®®
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Total No. of Questions: 8] SEAT No. :
PD4093 [Total No. of Pages: 2

[6402]-53
S.E.(Computer Scienceand Design)
COMPUTERNETWORKS
(2019 Pattern) (Semester - V) (218255)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Explaintheswitchingtechniquesusedin computer datacommunication.[5]
b) Draw and Explain IPV6 header. Explain the significance of extension

header. [6]
c) Explainlink staterouting agorithmwith example. [6]
OR
Q2) @ Give short note on OSPF. [9]
b) How do IP addresses get mapped on to data link layer addresses, such
as Ethernet? [6]
c) A host wasgiventhe 192.168.2.64/25 IP address, indicate: [6]

1)  Net mask of the network.
i)  The network address to which the host belongs.
i)  The network broadcast address to which the host belongs.

Q3) @ What istraffic shaping? How isit used in congestion control ? [7]
b) Whatis3-Way handshakein TCP?Explainin brief why itisrequired? 7]

c) Explainmultiplexing and de-multiplexingintransport layer. [4]

OR
Q4) @ Explainindetail RTPwith packet header format. [7]
b) Explain TCP statetransition diagram. [7]
c) Whatissocket?Which are various socket primitivesusedin client server
communication? [4]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) a
b)

Explain working of DHCP, [4]

What isDNS?Explain with suitableexample how query resolving
process is done? [6]

Explain connection oriented and connectionless service. Which
protocolsat each leyer in TCP/IP protocol suite support these services.[8]

OR
Explan FTPindetails. [4]
What is difference between persistent and non persistent HTTP? Also
explain HT TP message format. [6]
Write short note on-SM TP and Caching in web browser. [8]
Explain key principlesof security. [4]
Differentiate between Symmetric and Asymmetric Key Cryptography.[6]
List and explain various elements of Information Security. [7]
OR
Explain different types of attacks. [4]
Explain IPsec with modes of operation. [6]
Explainfirewall withit'stypes. [7]
T £ 13
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PD4094 [Total No. of Pages : 2
[6402]-54
S.E. (Computer Science and Design)
DESIGN THINKING

(2019 Pattern) (Semester - IV) (218256)

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.

Q1) a) What is sketching in design thinking? How can you use sketching as a
ideation method? [5]
b) Briefly explain various techniques of idea generation. [6]
c) Whatis brainstorming? What are different variants of brainstorming? [6]
OR

02) a) When do designers think in preposition and colours? Explain with example.
[S]

b) What is appropriation? Describe Some key forms of appropriation. [6]

c) How to use story telling in design process? What are the elements of

good story telling? How to reach the users through story? [6]

03) a) What are the principles and benefits of lean startup method? [7]
b) Whatis story boarding? Why is story boarding essential? Give an example

of story boarding. [7]

c) Write a short note on quick and dirty prototype. [4]

OR

04) a) Explain the importance of presentation technique in design thinking
process. Explain the different presentation types. [7]

b) Create a story board for a healthy life style. [7]

c) Whatis a mock up in design thinking? Give example. (4]

PTO.



05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

How to use customer’s feedback in product development?
What is testing? Why and When to conduct user testing?
Compare usability and desirability testing.

OR
What is testing? When to conduct user testing?
What are the principles of usability testing?

Explain Kano model of Testing.

How design thinking helps in innovation?

Differentiate among idea, invention and innovation.

[4]
[6]
8]

[4]
[6]
8]

[4]
[6]

What is the importance of design activism? Explain types of activism.[7]

OR
What is the new social contract for a new era?
How do you create an innovation portfolio?

How to introduce design thinking into your organization?

[ O[] ©['®
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Total No. of Questions : 8] SEAT No. :

PD-4095 [Total No. of Pages : 4
[6402]-55
SE. (I.T)
DISCRETE MATHEMATICS
(2019 Pattern) (Semester - 111) (214441)

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

1) AttemptQ.lor Q2 Q30r Q4,Q50r Q6 Q.70r Q8.

2) Figuresto the right indicate full marks.

3) Draw neat figures wherever necessary.

4) Use of scientific calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Determine the number of edges in a graph with 8 nodes, 3 of degree
2,4 of degree 3 and 2 of degree 4. Draw one such graphs. [6]

b) Construct an optimal tree for the weights 8,9,10, 11, 13, 15, and 22.
Find the weight of the optimal tree. [6]

c) Find the chromatic number with the help of graph coloring for: [6]
1) K6 (complete graph with 6 vertices)
i1) Any complete bipartite graph.
1i1) C7 (cyclic graph with 7 vertices).
OR

02) a) Define with graph: [6]
1)  Complete Graph
i1) Regular Graph
1i1) Bipartite Graph

PT.O.



b) Determine the Fundamental system of Cutsets for the following Graph
G with respect to the given spanning tree T. [6]

& al2 a4 el2
/ _ el
| o8 e10
N E e5 e3

Graph G Spanning Tree T

c) Using labelling procedure, find the max flow for the following transport
network. [6]

03) a) Consider the following relations on {1, 2, 3, 4}: [6]
*R1={(L, 1), (1, 2), (2, 1), (2, 2), (3, 4), 4 1), (4 4},
*R2 = {(L, 1), (1, 2), (2, D},
*R3={(CL1),(,2),(,4), 2 1),(2,2), G, 3), 4 1), 4 4},
*R4={(2,1),G,1),3,2), 4 1), 4 2), 4 3)},
*R5={(1, 1), (1, 2), (1, 3), (1, 4), (2, 2), (2, 3), (2, 4), (3, 3), (3, 4),
4, 4},
* R6={(3,4), 4,3)}.
Which of these relations are reflexive or irreflexive or neither?
b) Solve the following recurrence relation [6]
, =2 where, al=3, a2=6
c¢) Functions, f, g & h are defined on the set X= (1,2, 3} as
f={(,2),(23), 3, D}
g=1{(1,3), 2, 1), 3, 2)}
h=1{(1,2), 2, 1), 3, 3)}
1. Find hog and goh. Are they equals?
ii. Find hogof and gohof. [S]
OR

ar+7a +10a
-1 T—
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04) a)

b)

Consider these relations on the set of integers:
R1={(a, b) | a < b},

R2 = {(a, b) | a>b},

R3 ={(a,b)|a=Dbora=-b},

Ré={(ab) | a = b},

R5={(a,b) | a=b+1},

R6={(a,b) | a+b < 3}

Which of these relations contain each of the pairs (1, 1), (1, 2), (2, 1),
(1, =1), and (2, 2)? [6]

Let R be a relation on set A= (0, 1, 2,3,4). Which ordered pairs are in
the relation R represented by the matrix? M, is as given below. List the
ordered pair to find the reflexive closure and symmetric closure. [6]

1 110 |0

S| oo |- | O

0
1
1
1

S| =| =] O
O O = | =
—_ | = | =

05) a)
b)

[6402]-55

Let A={2,3,4,5, 6} where R, and R, be the relation on A such that
R ={(a,b)|a-b=2}and R ={(a,b)|a+l =bora=2b}. Find RR,,
R R, RR R, also verify (R R, =R R [5]

2771
Using Euclidean Algorithm find GCD of 189 & 462. [4]
Using the Chinese Remainder Theorem find the value of X such that:
X =1 mod 3

X =2 mod 5
X =9 mod 11 [10]
Determine quotient and remainder for the following:
. 97/11
ii. -97/11 [4]
OR
3



Q06) a)

b)

Q7) a)

b)

08) a)

b)

[6402]-55

Find the Euler’s Totient function of the following numbers:
i. 10

i. 100

. 1024 [6]
Find the multiplicative inverse of 35 mod 96 using Extended Euclidean
Algorithm. [6]
Using Euler’s Theorem and Binary expansion method solve the
following (Show step-wise answer) 197155 mod 55. [6]

Find the hamming distance between x and y

» x=1101010 y=1010000

* x=0111110 y=0111011

» x=00101001 y=10101011

» Xx=11000010 y=00100101 [4]

Let P bethe set of all matrices of theform [[x x],[ Xx]] wherex isanon-
zero rational number. * isthe matrix multiplication defined over P. +isan
addition operation. Show that (P, +, *) isaCommutative Ring.  [10]

Define Abelian Group considering all five properties. [3]
OR

Show that the (2,5) encoding function eB2—B5 defined by €(00)=00000,
€(10)=10101,e(01)=01110, &(11)=11011 isagroup code. [6]
LetZz ={0,12,...... , N-1}. Let @ abinary operation on Z_such that for
aandbinZ

adb= atb ifa+tb<n =a+b-nifa+tb>=n [6]
Let, f and g be two permutations on a set X = {1, 2,3,4,5, 6}. Find the
product of f and g and also find the cycles in f and g. [S]

f_123456 123456
1365142961534 2

&
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[6402]-56
SE. (IT)

LOGIC DESIGN & COMPUTER ORGANIZATION

(2019 Pattern) (Semester - [11) (214442)

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

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Assume Suitable data, if necessary.
Q1) a Draw andExplainindetail Internal diagram of Decade counter |C 7490.
[6]
b) Differentiate between Synchronous Counter and Asynchronous Counte.
[6]
c) Draw & Explain 3-bit Asynchronous Up-Counter using MS JK flip flop
(1C7476). [9]
OR
Q2) @ Draw Circuitdiagram of 3-bit SIPO shift Register usng D flip flop. Explain
itsworking. [6]
b) List the various applications of Counter. [6]
c) Draw Pin Configuration of IC 7476.Explain the function of Preset and
Clear. [5]
Q3) a DesignandexplainHardwired Control Unit. [6]
b) Explaininbrief different functional units of computer system. [6]
c) What are the typical registersin a CPU? State the purpose of each type
of registers. [6]
OR

P.T.O.



Q4) &)

b)

Q35) &)

b)

Q6) &)
b)

Q7) &)

b)

Q8) &)

b)

Explain and draw basic structure of Harvard architecture. Write the
difference between Harvard and VVon Neumann architecture. [6]

Write micro-operations for any ONE : fetch, indirect, execute, interrupt

[6]
Draw & explaintypica organization of microprogrammed control unit.[6]

What is mean by Instruction format? Explain 0-1-2-3 address formats

with suitable example? [6]
What is meant by Machine Instruction? Explain various Operand types
used in Machine Instruction. [6]
Draw and explain Symmetric MultiprocessorsArchitectures. [9]
OR
Differentiate between RISC and CI SC Architecture. [6]
What is mean by interrupt? Explain step by step interrupt handling
procedure of microprocessors. [6]
List the advantages & applications of multiprocessor systems. [9]

Draw Memory Hierarchy. What is the objective of organizing different
memoriesat thedifferent hierarchy? [6]

Consider acache consisting of 16 words. Each block consists of 4 words.
Size of main memory is 256 bytes. Find number of bits in each of the
TAG & WORD fields for fully associative mapped cache. [6]

Write a note on any ONE : Programmed 1/O, Interrupt Driven 1/O. [6]
OR

Along with suitable diagram explain set associative cache mapping
technique. [6]

Along with suitable diagram explain following cache Write Strategies:
), Write Through i)  Write Back [6]

Describe the typical signals used to connect memory to processor. [6]

THINY
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[6402]-57
SE. (I.T))
DATA STRUCTURE AND ALGORITHM (DSA)
(2019 Pattern) (Semester-111) (214443)

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

1) Answer Qlor Q2 Q30rQ4,Q50r Q6 Q70r 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) Convert following Infix Expression to Postfix and evaluate using stack
(A/(B-C+D))*(E-F)

A =100 B =20 C=1 D=6 E= 6 F=2 [6]

b) Explain stack PUSH and POP operations with example. [6]

c) Explain Priority Queue with example. [6]
OR

02) a) Convert following Infix Expression to Prefix and evaluate using stack
(A+B)—C*(D/E))

A=10 B=10 C=6 D=15 E=5 [6]

b) Explain stack using Linked List with example. [6]

c¢) Explain Implicit stack and explicit stack with example. [6]

03) a) (8] [6]
(L (8) (14)

In a given BST state the output of Inorder, preorder, postorder, level
wise traversals. Also draw mirror image.

PT.O.



b) Explain recursive algorithm to display height of Binary Tree. [6]
c) Construct BST from below data
Inorder-7, 9, 4, 2 ,5,1, 3, 6, 8

Preorder-1, 2,4, 7,9, 5, 3, 6, 8 [5]
OR
Q4) a) Construct the expression tree from the following postfix expression
using stack.AD * BC+ - [6]
b) State and Explain the algorithm to search data in BST. Give example.[6]
c) Explain advantages and disadvantages of TBT. [S]
05) a)

If ‘1’ is the resource, explain step by step minimum spanning tree by

‘Prims’ algorithm. [6]
b) Explain with example by which methods Graph is represented? [6]
c) Explain the heap sort technique with the help of example. [6]
OR
Q6) a)

If ‘1’ 1s the source, find the shortest path from source to all vertices, using
Dijkstra’s algorithm. Show answer step by step. [6]

[6402]-57 2



b)

Q7) a)

b)

08) a)
b)

[6402]-57

Show the output of DFT using stack. Use ‘A’ as a starting node. [6]

Explain with example OBST.

Create the hash table using Linear Probing
Tablesize: 12

Data: 3, 2, 46, 6, 11, 13, 53, 12, 70, 90

Hash function: data% table size

Explainin brief any 3 Collision resol ution techniques.

Compare sequential file and direct access file with example.

OR
Explain chaining without replacement with example.
Explain with example different types of Hash functions.
Differentiate ‘ifstream’ and ‘ of stream’ with example.

&
4
4

L C R X R X 4

L)
L)
L)

[6]

[6]
[6]
[5]

[6]
[6]
[S]
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[6402]-58
S.E. (Information Technology)
OBJECT ORIENTED PROGRAMMING
(2019 Pattern) (Semester - |11) (214444)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidate:

1)
2)
3)
4)

Ql) a

b)

Q2) g

b)
Q3) a

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data if necessary

Write a program to create a class student with data members roll no,
name & and address. Initialize the values for data members using the

constructor and display them. [9]

Explain the parameterized constructor with an example. [9]
OR

Explain constructor overloading with an example. [9]

What isthe garbage collection and finalize ()method? [9]

Implement thefollowing Inheritance

Class Employee is Super Class and Programmer is subclass. Employee
class has data member salary of float data type. The programmer class
has a data member bonus of integer data type. Access the salary of the
Employee class from the Programmer class. [9]

Differentiate between compile time polymorphism and run time
polymorphism. [8]

OR

P.T.O.



Q4) &)
b)

Q5) a

b)

Q6) a

b)

Q7) &)

b)

Q8) &)

b)

Definelnterface. Explain how multipleinheritanceisachievedin Java.[9]
[llustrate M ultilevel inheritance with an example. [8]

Write a Program to accept and display the month number. Throw a
number format exception if an improper month number isentered. [9]

Explain the exception handling mechanism with an example. [9]
OR

Write a Program to write ageneric function & and demonstrate swapping

of multiple types of data using the same. [9]

Define exception and Explain: [9]

1) throws i)  findly

i) try iv) catch

Write a short note on: [9]

1) Adaptor. i)  Singleton.

What is astream? Explain various stream classesin Java. [8]
OR

Explainthefollowing File operationsusing Fileclass: [9]

1) CreateaFile i) ReadfromakFile

i)  WritetoaFile iv) CloseaFile

Implement aprogram for maintaining adatabase of student recordsusing
Files. Student has Student_id, name, Roll _no, Class, marks, and address.
Display the datafor afew students. [8]

. Create Database
. Display Database
. Delete Records

. Update Record

. Search Record.

THIRY
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[6402]-59
SE.(I.T)
BASICSOF COMPUTER NETWORK S(BCN)
(214445) (2019 Pattern) (Semester - 111)

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

1)
2)
3)
4)

Q2) 3

b)

Q3) 3
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.

Assume suitable data, if necessary.

Draw & Explain theframeformat for |IEEE 802.3. [6]

Explain the various controlled access methods. [6]

Discuss CSMA/CD random accesstechnique. How iscollision detection

achieved in thistechnique. [6]
OR

Explainthefollowing physicd layer implementationin standard Ethernet: [6]
i) 10Bases

i) 10BaseT

i)  10BaseF

Write short note on: [6]
1) |1EEE 802.4 (Token Bus)

i) 1EEE 802.5 (Token Ring)

Explan FDMA, TDMA and CDMA in detail. [6]

Explain different classes of | P addresses and show by cal culations how

many networks and hosts are possible in each class. [6]

Calculate thefollowing for anetwork address 192.168.1.0/27 [6]

1)  Number of valid subnets

i)  Number of actual hosts per subnet

i)  Network and broadcast address for each subnet

Computer between IPv4 and I1Pv6. [9]
OR

PT.O.



Q4) 3

Q5) &)

Q6) &)

Q7) a

Q8) &)

b)

[6402]-59

For a given class-C network, design 4 equal subnets having minimum

50 nodes in each sub network. [6]
Explain NAT & CIDR with neat Diagram. [6]
Draw and Explain Header diagram of 1Pv4. [9]

What is routing? State different types of routing. Explain two interior

gateway routing protocols. [6]
Compare and contrast the advertisement used by RIP and OSPF Routing
protocols. [6]

Explain Distance Vector Routing with Count to Infinity Problem.  [6]
OR

What is Autonomous System? What are the Inter Domain Routing
Protocols? Explain One Inter Domain Routing protocolsin details. [6]

Differentiate between Distance Vector Routing and Link State Routing.[6]
What is BGP? Explain the operation of BGP with suitable example. [6]

Explain duties of transport layer and differentiate between connection

oriented and Connection less services. [6]

Draw & Explain Leaky Bucket and Token Bucket algorithm. [6]

Explain Three Way Handshake algorithm for TCP connection

establishment. [9]
OR

What is a socket? Explain the various socket primitives and types of

socket with Example. [6]

Discuss Flow control and Congestion control mechanisms in TCP. [6]

What is Silly Window Syndrome? Explain at-least two methods to
overcomeit. [9]

ofo ofo ofo
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[6402]-60
S.E. (Infor mation Technology)
PROCESSORARCHITECTURE
(2019 Pattern) (Semester - V) (214451)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 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) @ Explaintransceiver function of serial communication interrupt in detail.

[7]
b) Explainexterna hardwareinterruptsin detail. [7]
c) Explaintheinterfaceof LED with PIC 18FXXX. [4]
OR
Q2) @ Draw and explain the interfacing relay and buzzer with PIC 18FXXX
microcontroller. [7]
b) Differentiate between interrupt and polling. List different sources of
interruptsin PIC18. [6]
c) ExplaintheINTCON register PIC 18 microcontroller. [9]

Q3) @ List the stepsinvolved in programming PIC microcontroller in capture

mode. [6]

b) Explain the DC motor interfacing with PIC 18F microcontroller with
suitablediagram. [6]

c) Write short note on SPI bus. [9]

OR

Q4) @ Explain operation of PWM mode of PIC 18FXXX microcontroller with
diagram. [6]

b) Write short note on 12C bus. [6]

c) Distinguish between synchronous and asynchronous serial
communication. [9]

PT.O.



Q5) &)
b)
c)

Q6) a)

b)

Q7) &
b)

Q8) a
b)

Draw and explain the interfacing of LM34/LM35 with PIC18FXXX for
temperature measurement using on - chip ADC. [6]

State the features of RTC. [6]
Write stepsin programmingA to D conversionin PIC 18F microcontroller.

[6]

OR
State the features of on-board ADC of PIC18F microcontroller. [8]
Explainthesignals:
) SOC
i) EOC
Draw and explain theinterfacing diagram of DAC0808 with PIC18FX XX
microcontroller. [6]

List out the steps necessary for reading from EEPROM of PIC18  [4]

Compare PIC microcontroller and ARM core processor. [6]
What are privileged and non-privileged modes? Write down the
processor modes in ARM. [9]
What are the main features of ARM7 architecture? How it is different
from pure RISC processor? [6]
OR
Why ARM processors are suitable in embedded system applications? 6]
Illustrate the Banked Registerswith their modes. [9]

What isTDMI? Draw and explain dataflow model of ARM7 indetail.[6]

¥ %k %k
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[6402]-61
S.E. (Infor mation Technology)

DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - 1V) (214452)

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) @ WhatisviewinSQL and how it isdefine? Discussthe problem that may
arisewhen one attempt to update views. How views aretypically updated?

[8]

b) Write anote on Database modification using SQL. [6]
c) Differentiate between: WHERE and HAVING clausesin SQL. [4]
OR

Q2) @ Describethecircumstancesinwhichyouwould choose to use embedded
SQL rather than using SQL alone or using only a general purpose
programming language. Compare dynamic and embedded SQL with

suitable example. [8]
b)  With suitable example explain SQL aggregate functions. [6]
c) Explaintheconcept of trigger with suitable example. [4]

Q3) @ DefineBCNF?How doesit differ from 3NF?Why isit consider astronger

form of 3NF? [7]
b) RelationR (A,B,C,D,E) having following set of FD. Convert it to 3NF
and aso check whether it isin BCNF or not. [6]
A—-BD, B—>CD—>E
c) Write anote on Measures of Query cost. [4]
OR

Q4) @ Givenardation schemaR = (A,B,C,D,E) and function dependency as
A—>C,C—->D,CE—>A,B— C,DE — C. Relation R is decomposed
into r1= AD, r2=AB, r3 = BE, r4 = CDE, r5=AE. Decide this

decomposition is lossy or lossless ? Justify. [6]
b)  Show that with suitable example: if arelation schemaisin BCNF, thenit
isalsoin 3NF [6]
c) Writeanote on evaluation of expression. [9]

PT.O.



Q3) 8

Q7) &

b)
C)

Q38) 8

b)
c)

Givetest for conflict serializability. Check whether following scheduleis

conflict serializable. [6]
T1 T2
Read(A)
Write(A)

Read(A)

Write(A)
Read(B)
Write(B)

Read(B)

Write(B)
Explain the concept of transaction. Describe ACID properties for
transaction. [6]
Discuss the problem with concurrency. Describe any two method based
on locks to control concurrency. [6]

OR

Differentiate between conflict and view serializability. Given precedence
graph, isthe corresponding schedule conflict seriaizable. [6]

When do deadlock happen, how to prevent them and how to recover if

deadlock takes place? [6]
Explain deferred database modification and immediate database
modification and their differencesin the context of recovery. [6]

State which database system architecture you will prefer for following
application. [6]
)  Railway reservation system

i)  Search Engine

i)  College admission system

Draw and explain architecture of parallel Databases. [6]
What are the characteristics of NoSQL cloud databases. [9]
OR

What isfragment of arelation? \What are the main type of fragmentation?
Why isfragmentation auseful context in distributed database design.

[6]

Explain centralize and client server database architecture. [6]

What are the requirement of mobile databases? List existing mobile

databases. [5]
DOOD®
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[6402]-62
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 Q30r 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) @ Explainwithdiagram Cohen Sutherland line clipping algorithm. [6]
b) What isthe concept of vanishing point in perspective projection? Explain

with diagram. [6]
c) Explainrotation about arbitrary axisin 3D transformation. [6]
OR
Q2) @ Explanthefollowing termwith example [6]
1)  Windowing
i)  Clipping
i) Viewport

b)  Findthenormalization transformation window to viewport, with window,
lower left corner at (1, 1) and upper right corner at (3, 5) onto aviewport,

for entire normalizad device screen. [6]
c) Explain with diagram, Perspective vanishing points as 1 point, 2 point
and 3 point. [6]
Q3) @ Explainwith diagram Gourand shading algorithmin detail. [6]
b) What isasegment? How do we create it? Why do we need segments? 6]
c) ExplanCMY and HSV color models. [9]
OR

PT.O.



Q4) @ WhatisShading?What stepsare required to shade an object using Phong

shading agorithm? [6]
b) What are various color models? Explain with diagram RGB and HLS
color model. [6]

c) Definecolor gamut. Explain with diagram CIE Chromaticity Diagram.[5]

Q5) @ ExplainBezier curve. Listitsproperties. [6]
b) Write short notes on:
i)  Koch curve

i)  Frame-by-frameAnimation techniques [6]
c) Whatisfractal?Explain Hilbert curveindetail. [6]
OR
Q6) @ Write short notes on: [6]

)  B-splinecurve
i)  Blending function of Bezier curve

b) What arethe methods of controlling animation? [6]
c) Explainvarioustypesof animation languages. [6]
Q7) @ Explainthephysica modelinginVirtual Redlity. [6]
b) Explain hapticfeedback inVirtual Reality system. [6]
c) DifferentiateHMD and CAVE inVirtual Redlity. [9]
OR
Q8) @ Explainthebehavior modelinginVirtua Redlity. [6]
b) Whatisgeometric modelinginVirtual Redity? [6]
c) ExplaingestureinterfacesinVirtua Redlity. [9]
T L 13
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[6402]-63
S.E. (Information Technology)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester - IV) (214454)

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

D
2)

3)
4

01) a)
b)

02) a)
b)

03) a)

b)

Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Explain the golden rules for user interface design. [9]
Explain the software quality guidelines and attributes of a software design.
[9]

OR
What is a design? Explain architectural design pattern in detail. [9]

How is interface analysis done? What parameters are considered?  [9]

The project manager has obtained the following optimistic, pessimistic
and most likely 9 times in weeks related to the various activities of a
power project. Draw a PERT network diagram and clearly mark the critical
path, also what is the probability of power project to get completed in 32

weeks? [9]
Activity sequence | Optimistic Most Likely | Pessimistic
Time Time Time

1-2 6 9 18

1-3 8 17

2-4 4 7 22

2-5 4 7 10

3-4 4 7 16

3-5 2 5 8

4-5 4 10 22
Explain the typical problems with I'T cost estimation. [8]

OR

PTO.



04) 2)

b)

05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Construct PERT Network for the above mentioned activities. Calculate

critical path for the same. [9]
ACT  Predecessor  Optimistic =~ MostLikely = Pessimistic

A - 1 2 3

B - 2 3 4

C A 1 2 3

D B 2 4 6

E C 1 4 7

F C 1 2 9

G D, E 3 4 11

H F, G 1 2 3

What do you understand by scope of a project? What are the parameters
considered in project scope statement? Explain scope statement for any

software of your choice [8]
Explain McCall’s Quality Factors. [9]
Write a short note on : [9]

1)  Black Box testing
1) Regression Testing
i) Beta Testing

OR
Explain defect life cycle along with diagram also state the importance of
defect reporting. [9]
What is software testing? Design a testing strategy for a given software
project, considering various testing types and their applicability. [9]
Explain Test Driven Development along with a diagram. [9]
What is risk in a software project? Explain risk management and risk
responses. [8]

OR
What is Software Reuse? Explain benefits and Drawbacks of software
reuse. 9]
Write a short note on : [8]
i) JIRA
i) KANBAN

VOV
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S.E. (Artificial Intelligenceand M achineL ear ning Engineering)
DISCRETEMATHEMATICS
(2019 Pattern) (Semester - [11) (218541)

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) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ What isaplanar graph? Suppose that a connected planar graph has six
vertices, each of degreefour. Into how many regionsisthe planedivided
by a planar representation of this graph? [6]

b) Build aminimum spanning treefor the following graph using Kruskal’s
algorithm. [6]

c) Define Prefix Code. Which of the following codes are prefix codes?
Justify your answer. [6]

) a 101, e 11,t: 001, s: 011, n: 010
i) a010,e 11,t:011,5:1011, n: 1001, i: 10101

OR
Q2) @ Determine whether the following graphs are isomorphic to each other.
Justify your answer. [6]
He Hz 3
s 3 = »

PT.O.



b)

Q3) 8

b)

Using the labeling procedure, find the maximum flow in the following
transport network. [6]

Usethe nearest Neighborhood method to solvethe Traveling Salesperson
problem starting with vertex A. Find the cost of the tour. [6]

Consider these relations on the set of integers: [6]
R1={(a b) [a< b}’

R2={(a b) |a> b},

R3={(a b) | a=b}

R4={(a, b) | a=1 + b}

R5={(a, b) |a=bor a=-h},

R6={(a b)|a+b< 3}

Which of these relations contain each of the pairs (1, 1), (1, 2), (2, 1),
(1,-1), and (2, 2)?

Solvethefollowing recurrencerelation. [6]
a =a  +2a  whereg =2and a=7

What is the minimum number of students required in a discrete
mathematics classto be surethat at least fivewill recelvethe same grade,
if there are five possible grades, A, B, C, D, and F? [5]

OR
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Q4) 8

b)

Q5) a)

b)

Q6) &)

b)

Explain theinjective function with an example? Determine whether each
of these functionsis an injection from R to R. [6]

) f(x)=2x+1

i)  f(x)=x2+1

i) f(x)=x3

iv)  f(X)= (x® +1)/(x*+2)

What isPOSET? Let A isset of factors of positiveinteger mand relation
Isdivisibility onA.i.e. R={ (Xy) | Xy € A, x dividesy } For m = 50.
Draw Hasse Diagram. [6]

Find the transitive closure by using Warshall’s algorithm for the given
relation as: [5]

R={(21),(23),(31),(34).(4.1),(4.3)}

Using Binary expansion method solve the following (Show step-wise
answer) 7"t mod 15 [6]

Which of thefollowing istrue? Justify your answer. [6]
)  8347=597 (mod 25)

i) 1960=971 (mod 23)

i) 1253 = 1045 (mod 10)

Using Chinese Remainder Theorem, find the value of P using following

data [6]
P=4 (mod 11)
P=5 (mod 7)

OR
What isaM ersenne prime number? Which of thefollowingisthe Mersenne
Prime number? 7, 31, 255, 63, 8191 [6]
Find the Euler’stotient function of the following numbers. [6]
) 37
i) 50
i) 96
Find a multiplicative inverse of 52 mod 127 using Extended Euclidean
Algorithm. [6]
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Q7) &

b)

Q8) g

b)

Consider the set A={1,3,5,7,9 ........ } i.e. aset of odd positive integers.
Determinewhether A isclosed under: [6]

) ab=a+3b

i) a*b=alb

i) a*b=a b (Multiplication)
Iv) a*b=power (ab) — b

v) a*b=2at+2b

vi) a*b=min(1l,ab)-a

Show that (Z, +) is an Abelian Group [6]

Prove that Hamming Distance d(x,y)=d(y,X). [5]
OR

Show that with operation * defined on the set P={1,-1} by (a* b =ab)
iIsanAbelian group [6]

* 11 -1

1 |1 -1

-1 -1 1

Explain Integra Domain with an example. [6]
Consider the (2,6) encoding function e. (00)=110000, e(10)=101000

€(01)=011110, e(11)=111001 [9]

Find the minimum distance of e.

DOOD
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Total No. of Questions: 8] SEAT No. :
PD4105 [Total No. of Pages: 2
[6402]-65
SE.(AI&ML)

DATASTRUCTURES& ALGORITHMS
(2019 Pattern) (Semester - 111) (218542)

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 necesssary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Write sudo code to read a valid postfix expression and evaluate the
same. [6]

b) Enlist the applications of double ended queue & priority queue. [6]
c) Establish queue over flow and under flow conditions for linear, when

sequential organization isused with max elementsN. [6]

OR
Q2) @ Clearly indicatethe content of stack during conversion of infix expression
to prefix expression. [9]

) (A+B)$(D-E)/(F+G/I*?2)
i) 5x$y—z*(P+Q)

b) Write sudo code for insert & delete operations for circular using when
sequential organization isused for implementation. [9]

Q3) @ Write sudo code for creating an expression tree and Discuss its time

complexity. [8]

b) Discuss with the help of example how threaded binary search trees,
make the BST operations faster? [6]

c) Discussthe procedure of adding anodein a BST using example.  [4]

OR

Q4) @ Write sudo code for inorder traversal technique for inorder - threaded
binary tree. [6]

b) Congtruct an expression treefor the given postfix expression. Demonstrate

the steps property. AB + CD —* [6]

c) Discussthetime complexity of finding height and depth of atree.  [6]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) a)

b)

Q8) g
b)

What isaminimum spanning tree. Discussthe various methods available
for findingit. [6]

Enlist applications of graphs. Explain now the Dijkstra algorithm is
contributing to computer networks. [9]

Discuss briefly the graph traversals & perform those traversals for the
following graph. [6]

OR

Discuss how AVL is different from BST with suitable examples &
illustrations? [8]

Enlist the characteristics of Heap data-structure. Give examplesfor max-
heap & min-heap. [6]
Discuss the time complexities of BFS & DFS graph traversals. [3]

Discussthe significance of thefollowing. Illustrate your explaination with
the help of examples. [9]

)  Primary indexes
i)  Clusteringindexes
i)  Secondary indexes

Explain the concept of hashing. How hashing impacts the search time.
Justify your answer with time complexity. [8]

OR
Discussthe types of collision resolution techniques for hash - tables.[ 8]
Enlist the file - opening modesin C++ and discuss any three briefly. [9]

POOD
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Total No. of Questions : 8] SEAT No. :

PD-4106 [Total No. of Pages : 2

[6402]-66

S.E. (Artificial Intelligence and Machine Learning)

COMPUTER NETWORKS
(2019 Pattern) (Semester-11I) (218543)

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

Instructions to the candidates :

1)
2)
3)
4)
5)

01) a)
b)

Q2) a)

b)

03) a)
b)

Attempt Q.1, or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Use of Calculator is allowed.

What is CRC polynomial? Describe in detail with example. [9]

What is frames in data link layer? Describe in detail the fixed size framing

and variable size framing? [9]
OR

What is noisy protocols? Describe the two protocols for noisy channels?

[9]

Explain CSMA/CA random access technique in detail with suitable
diagram/ flowchart, Explain how collision is avoided in CSMA/CA. [9]

What is default routing? Describe in detail RIP and EIGRP. [9]
Explain following terms [8]
i) NAT

ii) DHCP

P.T.O.



04) a)

b)

Q5) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

OR
Explain following terms: [9]
1)  Distance Vector Routing
i)  Link State Routing
i) Path Vector Routing

Explain ARP protocol with diagram. [8]
What is socket? Enlist all socket primitives & explain any three. [9]
Explain the three-way handshake algorithm for TCP connection
establishment. Compare and contrast between TCP and UDP. [9]
OR
Explain TCP with its header format. [9]
What do you mean by flow control in transport layer? List the different
methods of achieve it. Explain any one method in detail. [9]

What is the purpose of DNS? How does recursive resolution differ from

iterative resolution? Explain with suitable diagram. [9]
What is MIME? What is the purpose of MIME? ExplainMIME header in
detail. [8]
OR
Describe the functions of the two FTP connections. List difference
between FTP & TFTP. [8]
Write short note on [9]
i) IMAP
i) SMTP
i) SNMP
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Total No. of Questions: 8] SEAT No.:

PD-4107

[Total No. of Pages: 2

[6402]-67

S.E. (Artificial Intelligence & Machine Learning)

OBJECT ORIENTED PROGRAMMING
(218544) (2019 Pattern) (Semester - 111)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidate:

1)
2)
3)
4)

Ql) &)

b)

Q2) g

b)

Q3) a

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data if necessary.

What is Destructor? Explain the use of destructor in object oriented
programming. [6]

Discussthe advantages and disadvantages of constructor overloading.[6]

Explain different types of Constructorsin Object Oriented Programming.
[6]
OR

Differentiate constructors from regular methods in object-oriented
programming, considering their purpose, invocation, return type and
Inheritance properties. [9]

Compare and contrast different types of constructors, such as default
constructors, parameterized constructors and copy constructors.  [9]

Differentiate between abstract classes and interfaces in object-oriented
programming. [9]

Differentiate between compile-time polymorphism and runtime

polymorphism. [6]

Explain how inheritance can be used to model real-world relationships

between entities. [6]
OR

P.T.O.



Q4) &)

b)

Q5) a
b)

Q6) &)

b)

Q7) &

b)

Q8) &)
b)

Identify and explain the different types of inheritance, such as single
inheritance, multipleinheritance and multilevel inheritance. [8]

Analyze the impact of polymorphism on the efficiency of a software
system, considering both compile-time and run-time aspects. [9]

Explain the concept of an exception in object-oriented programming.[ 6]

Provide examples of each type of error and how they manifest in
programming code. [6]

DiscusstheArrayList class and how it implementsthe List interface. [6]
OR

Develop a simple generic class that can work with different data types.
Provide an example of how this class can be used in a program. [9]

Discuss the consequences of uncaught exceptions and their impact on
program execution al so discuss purpose and use of multiple catch clauses
in atry-catch block. [9]

What are the different stream classes and what is the purpose of each
stream class? [8]

Define design patternsand discussthree main categories of design patterns?

[9]
OR
Analyze the strengths and weaknesses of different design patterns.  [8]

Explain the concept of random access files and provide examples of
applications that use random accessfiles. [9]

THIRY
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Total No. of Questions : 8] SEAT No. :

PD4108 [6402]-68 [Total No. of Pages : 2

S.E. (AIML)
SOFTWARE ENGINEERING
(2019 Pattern) (Semester - I1I) (218545)

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

1) Solve Q.10r Q.2, Q.3 or Q.4., Q. 50r Q.6, Q. 7 or Q.8.

2)  Figures to the right indicate full marks.

Q1) a) Describe the deployment level design elements? [3]
b) What are the software design quality attributes and quality guidelines?[7]

c) Discuss various pattern develop for system architecture in detail?  [7]

OR
02) a) What is refactoring? Give the importance of refactoring in improving
quality of software. [3]
b)  Write golden rule used in user interface design. [7]

c¢) What do you mean by term cohesion and coupling in context of software

design? (7]
03) a) Prepare work break down structure for website building? [3]
b) Explain the term adding of Milestone in GANTT CHART? [7]
c) Explain W5SHHH principle. [7]
OR
Q4) a)  Write short Notes on : [3]
i) PERT

1)  Critical Path Method
b) How to calculate FP and how it is used in estimation of software project?[7]

c) List the four P’s of software project management spectrum. [7]

PTO.



05) a)
b)

06) 2)
b)

07) a)

b)

08) a)
b)

Write a quality attribute for Quality factors of software quality. [4]
Draw a network diagram for a given activities and find CPM and TF?[7]
Activity | Dependence | Duration | Activity| Dependence | Duration
(Days) (Days)

A - 6 F C 3

B - 3 G D 5

C A 5 H B, E 5

D A 4 [ D, H 2

E A 3 J F, G 1 3

Explain following testing types :
1)  Regression Testing
i)  Unit Testing

i) Integration Testing

OR
Differentiate between testing and debugging?
Compare between White box testing and Black Box Testing.

Write test cases for admission form for college admission.

What is Software configuration management repository?
Write short note on workbenches in CASE?
Write short notes on
1)  Test driven development
i)  Collaborative development
OR
What is ERP? State limitation and advantages of ERP?
What is SCM? Explain the change control mechanism in SCM?
Write short notes on CASE tool.

> > >
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Total No. of Questions: 8] SEAT No. :
PD4109 [Total No. of Pages: 3

[6402]-69
S.E. (Artificial Intelligenceand M achineL ear ning)
OPERATINGSYSTEMS
(2019 Pattern) (Semester - V) (218552)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 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) @ Definewith example Mutual exclusion, race condition, Semaphore, and
Deadl ock. [8]

b) How is the TestandSet instruction used to solve the critical section
problem? Write and explain the pseudocode for TestandSet instruction

implementation. [9]
OR
Q2) @ Explainthewait-for graph method for deadlock detection along with an
example. [8]
b) For the given snapshot of the system: [9]
Allocation Max Available
PLlO (212|210 |5|4|4|4|1|2] 4| 3
P2l 2 (0|0 1]|2|1f|3]3
P3| 1 (1| 3| 2|8| 5| 4] 4
PAl2 |1 | 22| 6| 5| 4]5
P53 12| 011|6|2|2]3
Determine:
1)  NeedMatrix

i)  Current snapshot is safe of unsafe.

i)  Whether following requests can be granted or not for Process
P3:1101

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Consider alogical address space of 128 pages of 512 Bytes each mapped

onto a physical memory of 32 frames of 512 Bytes. [9]

i)  How many bits arein the physical address?

i)  How many bitsarein thelogical address?

i)  How many bits are required to determine the frame number in the
physical address?

Iv) How many bitsarerequired to determinethe page number inlogical

address?
With the help of neat diagrams (Bar diagram and Tree), Writeashort note
on the Buddy system. [9]
OR
Consider the page reference string with 3 frames. [9]

1,2,34,54,5,36,7,895,4,7,8,9,5,4,2
Calculate the number of page faults for the following page replacement
agorithm.

) FIFO

i) OPTIMAL

i) LRU

For the system where memory cycle time is 200 nanoseconds,
Trandation Look-aside Buffer access time is 20 nanoseconds, [9]

Determinethe Effective Access Timewhen

) Hitratiois99%

ii) Hitratiois95%

Alsojustify if thevaue of hit ratio should be smaller or larger.

A disk drive has 200 tracks, numbered 0-199. The drive is currently
serving the request at track no 53. The queue of pending requests in
FIFO order is 98, 183, 37, 122, 14, 124, 65, 67. Starting from the current
head position what isthe total distance that disk arm movesto satisfy all
the pending requestsfor thefollowing disk scheduling algorithms. Assume
that the head is moving in the increasing order of track number for
C-SCAN and LOOK. [12]
) FCFS

i) C-SCAN

i)  LOOK

iv) SSTF

Explain with diagrams different Record Blocking techniques. [6]

OR
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Q6) a)

b)

Q7) 8
b)

Q3) a)

b)

Explain with the help of neat diagrams different secondary storage

management methods. [9]
List and explain (any 3) directory structure organization. [9]
Explain ORIGIN, EQU, and LTROG with an example. [6]

Explain the data structures required for TWO PASS Assembler in detail.

[6]

Differentiate between literal and immediate operand. [9]
OR

What arethetypes of loaders? Discuss 4 different functions of theloader.

[6]

Using a suitable diagram, explain the * Compile and Go' Loader scheme

with its advantages and disadvantages. [6]
Explain any two phases of the compiler with asuitable diagram. [9]
% sk %k
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Total No. of Questions: 8] SEAT No. :
PD4110 [Total No. of Pages: 2
[6402]-70
SE.(AI&ML)
FUNDAMENTALSOFARTIFICIAL INTELLIGENCEAND
MACHINE LEARNING
(2019 Pattern) (Semester - V) (218553)

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

1) Answer Qlor Q.2 Q.3o0r Q4, Q50r Q6,and 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) & What is knowledge-based agent (KBA) in Al? Explain architecture of
KBA with neat diagram? [7]

b) Specify the syntax of First-order logicin BNF formwith suitable example.
[6]

c) Compare between Forward Chaining and Backward Chaining. [5]

OR
Q2) @ What isthe relationship between knowledge and intelligence? Explain
various levels of describing knowledge based agent. [7]

b) WhatisPropositioninAl?Explaintypesof Propositionswith example.[6]
c) Discuss various approaches of designing a knowledge-based agent. [5]

Q3) @ Differentiate between postive classand negative class. Explainthetraining

versustesting phasein machinelearning. [4]
b) Explaindifferent crossvalidation techniques. [8]
c) Discussdifferent applicationsof machinelearning. [9]
OR
Q4) @ Elaborate various cross validation techniques with advantages and
limitations. [9]

b) Explainthe MachineLearning pipelinein detail with suitable diagram.[8]

Q5) @ Compare Supervised, Unsupervised, and Semi-Supervised learning with

examples. [6]
b) What isthe need for Dimensionality Reduction Explain the concept of
the Curse of Dimensionality. [6]
c) State and justify Real life applications of supervised and unsupervised
learning. [6]

OR

PT.O.



Q6) a)
b)

Q7) 8

b)

Q8) a)

b)

Explain Principal Component analysisin brief.

Explain Unsupervised learning with real time examples.

Write a short note on subset selection.

Definefollowing terms:

1)
i)
ii)

V)

Accuracy

Precision
Recall

Error rate

[6]
[6]
[6]

[8]

What isdifference between ssmplelinear and multiplelinear regressions?
Explain how to assessing performance of Regression.

OR

[9]

Calculate the regression coefficient of X on Y and obtain the lines of

regression for the following data

X

1

2

3

4

5

6

7

Y

9

8

10

12

11

13

14

[9]

What isan error w.r.t. Regression? Explain at | east 4 performance measures
for regression.
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Total No. of Questions: 8] SEAT No. :
PD4111 [Total No. of Pages: 3

[6402]-71
SE.(AIML)
DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - V) (218554)

Time: 2%2Hours) [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 indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Consderthefollowing schemafor acompany database Employee (Name,
SSN, Address, Sex, Salary, Dno) Department (Dname, Dnumber,
MGRSSN, MGRSTART Date) Dept-L ocations (Dnumber, Dlocations)
Project(Pname, Pnumber, Plocations, Dnum) Works-on (ESSN, PNo,
Hours) Dependent (ESSN, Dependent-name, Sex, Bdate, Relationship)[ 8]

Givethequeriesin SQL:

i)  Retrieve the names and address of employees who work for
“Research” Department.

i)  Listall the project names on which employee “ Smith” isworking.

i) Retrieve all employeesin Dept. 5 whose salary is between 30,000
and 40,000.

IV) Retrieve the name of each employee who works on all the projects
controlled by department number 5.

b) Compare stored procedure and functions from PL-SQL. [9]

c) Whatisthesignificanceof viewsin SQL? Give SQL statement to update
data. [5]

OR
PT.O.



Q2) &)

b)

Q3) a)

b)

Q4) &)
b)

Q5) 8
b)

Use the schema and answer the queriesin SQL. SAILORS (Sid, Sname,
rating, age) BOATS (bid, bname, color) RESERVES (sid, bid, day) [8]

I)  Find namesof sailorswho reserved green boatem CSI1S 06CS54-10
i)  Find the colors of boats reserved by “Ramesh”
i) Find names of sailors who have reserved ared or a green boat

Iv)  Find the names of the sailors who have reserved ared boat

What istrigger? How it works? Explain with the help of example. 5]
Explain with an example aggregate functions and grouping used with

SQL. [5]
Define BCNF. How does it differ from 3NF? What is it considered a
stronger form of 3NF? Explain with appropriate example. [8]
What do you mean by equivalent minimal set of functional
dependencies? Explain with exmple. [9]
What do you mean by [4]

)  InsertionAnomaly
ii) DeectionAnomay
OR
Which are various measures of query cost? Explain with example. [8]

What is the dependency preservation property for decomposition? Why

Isitimportant? [9]
Explain each of thefollowing with example [4]
) ANF
i) 2NF

What is schedule? What arethe variouswaysfor serializability checks? 6]
What is deadlock? Explain how deadlock detection and prevention is

done. [6]

When schedule can be called as recoverable schedule? Explain with

example. [6]
OR
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Q6) a)

b)

Q7) a
b)

Q8) a)
b)

What is concept of Transaction? Which properties transaction must

ensure? Explain each property. [6]
Compare two protocols used for concurrency control. [6]
Write short note on: Shadow paging. [6]
Explain architecture of parallel database. [6]
How atomicity isensured in distributed databases? Explain protocol used
for it. [6]
Write short note on NoSQL databases. [9]
OR

What are various data distribution strategiesin distributed databases? 6]
Explain 2tier and 3 tier architecture of databaseswith suitable diagram.[6]
Write short note on XML databases. [9]

T £ L3
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Total No. of Questions : 8] SEAT No. :

PD4112 [Total No. of Pages : 2
[6402]-72
S.E. (Artificial Intelligence and Machine Learning)
COMPUTER GRAPHICS

(2019 Pattern) (Semester - IV) (218555)

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

D
2)

3)
4

01) a)

b)

02) a)

b)

03) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Use the Cohen Sutherland Line Clipping Algorithm with the help of region
codes to clip a line AB with A (30, 70), B (110,50) and PQ with

P(60, 120), Q (90, 30) to clip a line 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]
Explain the basic transformation techniques in 3D Graphics. [9]
1)  Scaling

i) Rotation
i) Reflection about XZ Plane

OR
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 PQRS with P (100, 175), Q(170,
250), R(250, 165), S (180, 100) and find the final coordinates of the
clipped polygon. [9]
What is projection? Explain with diagram, oblique - Cavalier, Cabinet,
Orthographic - isometric, diametric, trimetric Parallel projections.  [9]

Define Shading. Compare Constant Intensity, Halftoning, Gourand Shading
and Phong Shading algorithm. [9]
Explain in detail with Diagram [8]
i)  RGB Color Model.
i)  HSV Color Model.
i) CIE Chromaticity Diagram.
iv) Color Gamut.

OR

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

What is a segment? Why do we need segments? Explain the complete
process of [9]

1)  Segment Creation,
i) Segment Renaming and
i) Segment Closing.

Define Illumination. Explain with diagram Phong illumination Model and
Combined Diffuse Illumination models in detail. [8]

Write short note on Hilbert’s and Koch Curve along its Topological and
Fractal Dimensions. 9]

What are the steps in design in animation sequence? Describe about each
step briefly. [9]

OR
Write short note on : 9]
i)  Design of animation sequence
1)) Frame-by-frame Animation techniques

What is curve interpolation? As far as splines are concerned what do
Bezier and B-splines curves indicate? [9]

What is the different usage of Virtual Reality? Explain in detail. [6]
What is Haptics Rendering Pipeline Modeling in Virtual Reality? [6]

Explain 3D position trackers. [5]
OR
What is graphics rendering pipeline in a Virtual Reality system. [6]
Explain gesture interfaces in Virtual Reality. [6]
What is kinematic modeling in a Virtual Reality? [5]
VOV
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Total No. of Questions: 9] SEAT No. :
PD4113 [Total No. of Pages: 4
[6402]-73
S.E. (Chemical/Printing/Biotech)
ENGINEERINGMATHEMATICS- 11
(2019 Pattern) (Semester - 111) (207004)

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

1) Q.liscompulsory.

2) Answer Q.20or Q.3,Q.40r Q5 Q.60r Q.7, Q8o0r Q.9

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) Choose correct option of the following.
o 1 0<x<Il
a)  The fourier sine transform F(A) of f(x)= 0 ws1 18 [2]

i cosAm—1
A
ii 1—cosA
A
1-sinA
A

COSAT
A

b) The first and second moments of the distribution about the value 2 are 1
and 16. Variance of the distribution is. [2]

iv) 17
c) ACurveis given by 7 = (£ +2) 1+ (4t -5) ] + (2t —6t) k. Tangents
vectors to the curve of t=0and t= 2 are [2]

)  3i+4]-06k 6 +4f+2k
i) 3i—6j, 12i +4j + 2k

i)  4j — o6k, 12i +4j + 2k
iv) 4j— 6k, 12i +2k

PT.O.



2 2u
— +—=0fory—> o0 j
ox> oy’ Y '

) Uy = (Ceosmx — Csinmx) (C.e™ - C,e™)

i) u(xy = (Ce™+Ce™ (Cyosmy + C,sinmy)

i) U (X y) = (Ce™—-Ce™) (C,cosmy — C, sinmy)

iv) U (X y) = (C,cosmx + Csinmx) (C,e™ + C,e™)
e) The mean of poission distribution is

d) The general solution of PDE

) np

i) npq
i) 2npq
iv) 3np

f)  Inverse fourier cosine transform of F_(A) is

i) f(x):j:Fc(z)coszxdz

if) f(x):zijc(l)cosﬂxdﬂ
T 0

_g ® —i X

iy f(x)= - jo F.(1)e™dA

iv) f(x):% | "E,(2)sin Axd2

Q2) a) Using fourier integral representation. Show that

T 7T
oocos”—/l. cos AX — COSX, | X|<—
J‘ da = 2 2

1-4° - 7
0 0, |x>Z%
2

e 2
b)  Show that the fourier transform of f(X)=¢€ Mis FEER

0 ) 1 )
c) Solve the following integral equation _[ f (X)sin Axdx = 7 e
0

OR
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Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)
b)

Find the fourier cosine transform of the function,[5]

cosX, O<x<a
f(x):{

0, X>a
Using fourier integral representation, show that [9]
71 A 2, O<x<x
[ sinaxda=1 2
A
0 0, X>7r

Solve the following integral equation J- f(X)cos Axdx=e", 1>0 [5]
0

The first four moments of a distribution about value 4 are 0, 2, 0 and 11.

Find moments about mean, 3, and f,. [9]
Find coefficient of correlation from given data. n = 10, Xx = 51,
2y =-100, x> = 1169, Zy* = 1694, Zxy = 1242. [5]

An average box containing 10 articles is likely to have 2 detectives. If we
consider a consignment of 100 boxes, how many of them are expected

to have three or less detective. [5]
OR
Obtain regression lines for following data. [5]

X 6 2 10 4 8

9 11 5 8 7

If the probability that an individual suffer a bad reaction from a certain
injection is 0.001, determine the probability that out of 2000 individuals[5]
1)  Exactly3

i) More than 2 will suffer a bad reaction

The mean weight of 500 students is 63 kg and standard deviation is 8
kgs. Assuming that weights are normally distributed find how many student
weight lies between 51.5 kgs and 52.5 kgs. [9]

(Given A (1.4315) = 0.4326, A (1.3125) = 0.4049)

Find the Directional Derivative of ¢ = 4xZ° —3x’y’zat(2,—1,2) alonga
line equally inclined with co-ordinate axis. [5]
Find the values of a, b, ¢ so that

F=(x+y+az)i+(bx+3y—2)j+(3x+cy+2)k is irrotational. and

determine ¢ such that F=V¢. [9]

Evaluate jF.dr_forF: (z+2)i+(3%2)j +(X—2Yy2)k along the curve

x=ty=2tz=3t fromt=0tot=1. [5]
OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

A curve is given by the equation X=t>+ 1, y =4t — 3, z=2t> — 6t. Find
angle between tangent att =2 and t = 3. [9]
Solve any one [9]

i)  Show that V*f(r)= f”(r)+gf’(r)
r

.. axr . .
i)  Prove that is solenoidal

n

Use stoke’s theorem, to evaluate (JSFdr_where F=xy'i +yj +x2’K for

the surface of rectangular lamina bounded by x=0,y=0,x=1,y=1,

z=0. [5]
o’y ,0%y

Solve the equation —-= ¢’ pv representing the vibration of a string of

length | fixed at both ends, given boundary conditions: [8]

) y(0,9=0

i) yd,H=0

oy
i) (al;‘)

v) y(X0)=x 0<x<lI

ou , ou
Solve E = ky if [7]
) u(,t)=0
i) u(,t)=0

) U (X, t) is bounded
iv) u(x 0)=u,
OR
If a string of length | is initially at rest in it’s equillibrium position and

each of'it’s point is given a velocity V(X) such that V(X) =cx; 0 < X< l?

I
=c(l = X);—<x<I
( )2

obtain the displacement y (X, t) at any time t [7]
o’u  ou . : .
Solve Pl + W = 0 which satisfies the condition: [8]
X

D uy=0

i u(,y)=0

m ux 0)=0

iv) Uu(x a)=sin ”I_X”

POO®®
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Total No. of Questions: 8] SEAT No. :
PD4114 [Total No. of Pages: 2
[6402]-74
S.Y. (Biotechnology Engineering)
BIOCHEMISTRY -

(2019 Pattern) (Semester - 111) (215461)

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 necesssary.

3) Figuresto theright side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

Q1) Answer thefollowing. [18]

a Givethethreeletter abbreviationsand one-letter symbolsfor Glutamate,
Glycine, Tyrosine and Tryptophan.

b) Enlist the amino acids with positively charged R groups and draw the
structure for the same.

OR
Q2) Answer thefollowing. [18]
a  Whichamino acid absorbs ultraviolet light? Depict the structurefor same.

b) Write a short note on ion exchange chromatography and affinity
chromatography.

Q3) Answer thefollowing. [17]
ad  Write a Short notes on Purines and Pyrimidines.
b) Explaintheroleof nucleic acidsin living organisms.
OR
Q4) Answer thefollowing. [17]
a Differentiate between DNA and RNA.
b) Draw the structures of any three bases.

Q5) Answer thefollowing. [18]
d What causeskink in lipids? Explain the consequence of the same.
b) Explainthe separation of lipids using adsorption chromatography.
OR

PT.O.



Q6) Answer thefollowing. [18]

ad Depict the diagram showing classification of Some common types of
storage and membrane lipids.

b) What arethe propertiesof lipid bilayer?

Q7) Answer thefollowing. [17]
ad Explaintheclinical significance of sodium and potassium.
b) Statethefunction and deficiency of vitamin K.
OR
Q8) Answer thefollowing. [17]

a  Write short note on factors effecting absorption of calcium.

b) What are Fat Soluble Vitamins? Describe the source, functions, and
deficiency of any one.

0]616]0,
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Total No. of Questions: 8] SEAT No.:

PD-4115 [Total No. of Pages: 2
[6402]-75
S.E.
BIOTECHNOLOGY
Fluid Flow & Unit Operations
(2019 cour se) (Semester - [11) (215462)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidate:

1)
2)
3)

Ql) &)

b)

Q2) g
b)

Q3) a

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto theright side indicate full marks.
Assume suitable data jf necessary.

A semi tubular cylinder of 50 m radius with concave side upstream is
submerged in flowing water of velocity 0.6 m/s. If the cylinder is 7m
long, calculate drag force when CD=2. [6]

Explain Stoke's law and derive expression for drag force on sphere. [6]

Explain the concept of gravity sedimentation process& Write about sorting
classifiersthat usessink and float method and differential settling method.

[6]

OR
Write note on Lift and drag forces, drag coefficients. [6]
Describe Newton’s Laws of motion with neat |abeled diagram. [6]
Describe in detail about batch sedimentation process. [6]
Describe in detail about packed bed reactor/system applicable for Flow
of fluid through solidswith neat |abeled diagram. [9]
Derive Ergun equation that expresses the friction factor in packed bed
columnindetail. [8]

OR

P.T.O.



Q4) &)
b)

Q35) &)

b)

Q6) &)

b)

Q7) &

b)

Q8) &)

b)

Describe Burke Plummer equation for turbulent flow. [9]

Explain theterm Computational Fluid Dynamics(CFD). [8]

What isthe necessity of Mixing and Agitation in bioprocesses? Justify it
in detail with any case study or example. [8]

What is pumping system? Describe the types of pumps with nest sketch.
[10]

OR

What is Valve? Describe the various types of valves with neat labeled
diagram. [10]

What is the role of impellers in mixed systems? Describe the various
types of impellerswith neat |abeled diagram. [8]

What is screen effectiveness? Derive an expression for cal cul ating screen
effectiveness. [8]

Write note on particle technology which includes size and shape and
derivethe expression for irregular shape particle. [9]

OR

Justify about energy for sizereduction and explain Rittinger’slaw, Bonds
law, Kicks'slaw [8]

Describe the working, construction, specifications involved and uses of
Jaw crusher and Gyratory crusher with neat sketch. [9]

THINY
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Total No. of Questions: 8] SEAT No. :
PD4116 [Total No. of Pages: 2

[6402]-76
S.E. (Biotechnology)
HEAT TRANSFER
(2019 Pattern) (Semester - 111) (215463)

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

1) AnswersQ.lor Q2 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) @ Explainwiththehelp of diagram pool boiling curve. [10]
b) Writesignificance of following Nos. [8]
)  Nusselt No.
i)  Grashof No.
i) Stanton No.
Iv) RayleighNo.
OR
Q2) @ By usingRayleigh’'smethod of dimensional analysisderive an expression
for forced convection. [9]
b) What aredifferent applicationsof dimensional analysis? [9]
Q3) @ What isvelocity boundary layer and thermal boundary layer? How is it
applied? Stateitssignificance. [9]
b) Writedetailed applicationsof heat transfer in Biotechnol ogy. [8]
OR
Q4) @ Write short notes on: [8]

)  Kirchoff’'slaw
i)  Wein'sDisplacement law

b) What is Radiation give one example? Define Emissivity, Absorptivity,
Transmitivity. [9]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) &

b)

Q3) a)
b)

Give classification of types of heat exchangers. [9]

Draw a neat sketch and write a short note on stationary and rotating
matrix heat exchangers. [9]

OR

Draw and explain Shell and tube type of heat exchangers. Which type of
flow is considered to be effective? Why? [9]

What is LMTD? Give expression? Draw and explain why logarithmic
mean is considered in case of heat exchangers? [9]

Discusstheterms: [8]
1)  Evaporator Capacity
i)  Evaporator Economy

What ishest of bariation? Derivean express on neglecting heat of bariation.
[9]

OR

Draw and explain Calendriaevaporator? State their applications. [9]

Write mass balance equations along an evaporator. [8]

¥ %k %k
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Total No. of Questions : 8] SEAT No. :

PD4117 [6402]-77 [Total No. of Pages : 2

S.E. (Biotechnology)
MICROBIOLOGY
(2019 Pattern) (Semester - I1I) (215464)

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

1) Solve Q.10r Q.2, Q.3 0or Q.4, Q. 50r Q.6, Q. 7 or Q.8.

2)  Figures to right indicate full marks.

3)  Assume suitable data if necessary.

Q1) a) Draw bacterial growth curve and explain the phases. [9]
b) Definition, principle, process and applications of continuous culture.[9]
OR
02) a) What methods are used to measure microbial population. [9]
b) Define: [9]
1)  Generation time
1) Specific growth rate

i) Binary fission

03) a) What s filtration sterilization? Explain its types and applications.  [9]

b) Whatis a Minimum Inhibitory Concentration (MIC) of antibiotics? How
it is determined? [8]

OR

PTO.



04) 2)
b)

05) a)

b)

06) a)
b)

07) a)

b)

08) a)

b)

Classify different methods of control of microorganisms with examples.[9]
Define : [8]
1)  Sterilization

1)  Disinfection

i) Antibiotics and

iv) MIC

[llustrate different types of microbial interactions in environment with

examples. [10]

Justify the significance of microbes in food. [8]
OR

What is the ecological significance of soil microorganisms? [10]

Describe the concept of Potability of water. [8]

Describe Influenza with its etiological agent, symptoms, treatments and

preventive measures. [8]
Write symptoms for : [9]
1)  Cholera

i) HIV and

i) Candidiasis

OR

Describe Tuberculosis with its etiological agent, symptoms, treatments
and preventive measures. [8]
Define : 9]

i)  Pandemic and
1) Epidemic

i) Endemic

> o+ >
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Total No. of Questions: 8] SEAT No. :
PD4118 [Total No. of Pages: 2

[6402]-78
S.E. (Biotechnology Engineering)
BIOCHEMISTRY -
(2019 Pattern) (Semester - V) (215470)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) Answer thefollowing. [18]

a Describe the steps involved in conversion of pyruvate to
phosphoenol pyruvae.

b) Differentiate between glycolysisand gluconeogenesis.
OR
Q2) Answer thefollowing. [18]
a What isthe significance of pentose phosphate pathway?
b) What issubstrate level phosphorylation? Give one example.

Q3) Writeindetail about. [17]

a Explain therole of transferase and a-(1,6)-glucosidase in the glycogen
breakdown.

b) Explainwiththelabeled diagram how ETC cycleoccursin mitochondria.
OR
Q4) Answer thefollowing. [17]

a) Explainindetailsthereactionsinvolved inthe breakdown of glycogento
Glucose-6-phosphate.

b) What is UDP-glucose? Draw its structure and explain what its role in
glycogen synthesisis?

PT.O.



Q5) Answer thefollowing. [18]
a Writeanote on ammoniatoxicity and dialysis.
b) Draw ureacycle and show stepsinvolved init.
OR
Q6) Answer thefollowing. [18]
a) Explainvariousseparation techniquesinvolved in protein purification.

b) Alaninetransportsammoniafrom skeletal musclesto theliver-Explainit.

Q7) Answer thefollowing. [17]
a) Explain the process of oxidation of PUFA.
b) Writein detail about ketone bodies.
OR
Q8) Answer thefollowing. [17]
a) Describetherole of fatty acid synthase in synthesis of fatty acids.
b) What are the sources of NADPH for fatty acid synthesis?

X ok %k
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Total No. of Questions : 8] SEAT No. :

PD-5275 [Total No. of Pages : 2
[6402]-79
S.E. (Biotechnology)
CELL BIOLOGY & TISSUE CULTURE
(2019 Pattern) (Semester-1V) (215471)

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

1) SolveQ.lor Q.2,Q.30r Q4.,Q.50r Q.6,Q.7 or Q.8.

2) Figures to right indicate full marks.

3) Assume suitable data jf necessary.

Q1) a) Whatis cell cycle? Describe Cell cycle control system with neat sketch.
[6]

b) Write detail note on Karyokinesis, Cytokinesis. [6]

c) Exaplain in detail about mechanism involves in Mitosis, Meiosis. [6]

OR
Q2) a) Discuss the detail mechanism of Programmed cell death - Apoptosis.[6]

b) Explain about Pathways of intracellular signal transduction. [6]

c¢) Write about Types of receptors GPCR. [6]

03) a) Explain in Detail about Epithelial tissue, connective tissue. [9]
b) Discuss I detail about muscle tissue, nervous. tissue. [8]

OR

Q04) a) What are stem cells? Explain about Hematopoietic stem cells &
embryonic stem cells. [9]

b) What is cancer? Discuss types of cancer with its properties. [8]

05) a)  What is Animal tissue culture? Discuss animal tissue culture media ad
its types. [8]

b) Write in detail about Passaging and Cell separation. [10]
OR

PT.O.



Q06) a)

b)

Q7) a)

b)

08) a)

b)

[6402]-79

Discuss in detail about cryopreservation of animal cells. [10]

Write note on contamination and cytotoxicity. [8]

What is Plant tissue culture?define totipotency and discuss the basic

requirements for carrying out plant tissue culturing. [8]
Explain in detail about Plant growth hormones and their types with
functions. [9]
OR
Explain in detail about Callus culture and Pollen culture with neat
sketch. [8]
Describe detail concept of transgenic plants with neat sketch. [9]
o308 630 0%



Total No. of Questions: 8] SEAT No. :
PD4119 [Total No. of Pages: 2
[6402]-80
S.E. (Biotechnology)
THERMODYNAMICS
(2019 Pattern) (Semester - 1V) (215472)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) SolveQ.lor Q.2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Figuresto theright indicate full marks.
3) Assume suitable data if necessary.
Q1) @ Explaintheworking of refrigeration system with neat sketch. [6]
b) Whatisirreversible process? Explainitscriteriainvolved. [6]
c) Defineheat engineand describeitsworking and types of heat engines.[6]
OR
Q2) @ Writedetail note on Carnot cycle/engine. [6]
b) Discussabout heat pump along with its applications and neat sketch.[6]

c) Refrigerator working on reversed carnot cyclerequires 0.7 KW per KW
of cooling to maintain atemperature of —20 °C, determinethefollowing:[6]

i)  COP of refrigerator
i)  Temperature at which heat isrejected

i)  Amount of heat rejected to the surroundings per KW of cooling
Q-
Given: W = 0.7 KW
Q, = IKW
T,=-20°C

Q3) @ Define chemical potential? Derive the expression for fundamental

relationship for changesin the free energy of asolution. [9]
b) Whatisideal solution? Describethe equation for Raoult’slaw and discuss
the properties and characteristics of ideal solution. [8]

OR

PT.O.



Q4) &)
b)

Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) &)

b)

Explain about phase equilibriumin detail. [9]

Explain about chemical potential and derive an expression for effect of
temperature and pressure on chemical potential. [8]

Defineequilibrium constant? Derive theformulafor equilibrium constant.
[8]

Write detail note on Gibbs free energy and Discussits relationship with
equilibrium constant and reaction quotient. [10]

OR
Discussin detail about Duhem’s theorem for reacting systems.  [10]

Define chemical reaction equilibrium? Discuss the factors affecting
chemical equilibrium. (8]

Writein detail about Thermodynamics of biochemical-changes- Energy
Yielding and Energy Requiring Reactions. [8]

Discussthevarious applications of thermodynamicsin biological systems
with example. [9]

OR

Explain the laws of thermodynamics in biosystems with examples and
applications. [8]

Writein detail about Energy transformationsin biological systems. [9]

0]616]0,
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Total No. of Questions: 8] SEAT No. :
PD4120 [Total No. of Pages: 2

[6402]-81
S.E. (Biotechnology)
GENETICSAND MOLECULARBIOLOGY
(2019 Pattern) (Semester - 1V) (215473)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) @ What is semi-conservative replication? Write a short note on its
experimental evidence about semi-conservative mode of DNA
replication. [9]

b) Describethetypesand functional role of DNA polymerase enzyme. [9]
OR

Q2) @ Explainthe phasesin DNA replication process. [9]

b) With neat |abelled diagram explain the features of Replication Fork. [9]

Q3) @& WhatisRNA splicing? Explain group | splicing pathway. [9]
b) Give structure and functions of tRNA. [8]

OR
Q4) @ Givestructure and functions of MRNA in eukaryotes. [9]
b) Write ashort note on Ribozymes. [8]

Q5) @ Give in details initiation, elongation and termination process of
transcription in prokaryotes. [10]

b) Writerole of RNA polymerase in transcription process. [8]
OR

PT.O.



Q6) @ Describe Transcription cyclein bacteria. [10]

b) Write a short note on Reverse Transcriptase enzymes. [8]

Q7) @ Givean overview on the stages of polypeptide synthesisin prokaryotes.
[9]

b) Write ashort note on Molecular Chaperons. [8]
OR
Q8) @ Define genetic code. Write general properties of genetic code. [9]
b) Write a note on components of ribosomes with their role in translation
process. [8]
Xk %k kK
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Total No. of Questions: 8] SEAT No. :
PD4121 [Total No. of Pages: 2
[6402]-82
S.E. (Chemical)

INDUSTRIAL CHEMISTRY -1
(2019 Pattern) (Semester - 111) (209341)

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 necesssary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) & WhatisRf Value?What isitsimportance and explain factors affecting

onit. [6]

b) Give Instrumentation and applications of HPLC. [6]

c) ExplainPrincipleandApplications of Column chromatography. [6]

OR

Q2) @ ExplainthePrincipleand Instrumentation of Flame photometer. [6]
b) Explainthe principle and instrumentation of IR Spectroscopy. [6]

c) Explainthe principleand Applicationsof TLC? [6]
Q3) @ Derivethermodynamic equationrelating T, and H o [6]
b) DefineVan't Hoff factor. How isit Calculated. [6]

c) Anagueous solution of glucose has an osmotic pressure of 5.20 atm at a
temperature of 298 K. How many moles of glucose were dissolved per

litter of solution? Given: R=0.0821 Lit. atm.degree*Mol . [5]
OR
Q4) @ Derive Equation relating molar mass of solute with lowering of Vapour
Pressure of its solution. [6]
b) Defi ne Osmotic Pressure. Explain Pfeffers Method for determi nation[g}‘
It.

c) K, for Benzene is 5.1 K/Mol and it's freezing point is 278.66 K, its
freezing point lowers by 2.3 °C when 0.40 gm of solute is dissolved in
9.3 gm of Benzene calculate molar mass of solute. [9]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) a)
b)

Q8) g
b)

Give mechanism of Nitration of Benzene. [6]
Describe Friedel CraftsAlkylation ExplainitsLimitations. [6]
Write anote on Favorskii Rearrangement. [6]
OR
Explainwhy phenolsundergoes Nitration faster than Nitrobenzene. [6]
Discuss mechanism for E* and E? reactions of alkyl halides. [6]
Give Mechanism of Acylation of Benzene. [6]
How will you Prepare Quinolinefrom aniline. [6]

Define the term Dye, What are the chromophores and auxochromes? 6]

Give stepsinvolved in the synthesis of Crystal Violet. [9]
OR
Draw the Orbital Picture of Pyrrole, Furan and pyridine. [6]
Define the term dye and Explain the term Bathochromic Shift and
Hypsochromic Shift. [6]
Give stepsinvolved in the synthesis of Methyl Orange. [9]
POO®
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Total No. of Questions : 8] SEAT No. :

PD4122 [Total No. of Pages : 2

[6402]-83
S.E. (Chemical)
FLUID MECHANICS
(2019 Pattern) (Semester-11I) (209342)

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

)
2
3)
4
5
0I) a)
b)
c)

Q2) a)

b)

03) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Use of calculator is allowed.

Define Bernoulli’s equation with assumptions. [6]

Derive Euler’s equation of motion. [6]

An orifice meter with orifice diameter 15¢m 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

Draw a neat sketch and explain the working principle of orifice meter

derives equation. [6]

Derive expression for Pitot tube and explain the working principle. [6]

A 200mmx100mm venturimeter is provide in a vertical pipe carrying water
flowing in the upwards direction a differential mercury manometer
connected to the inlet and throat gives a reading of 220 mm find the rate
of flow assume Cd=0.98 [6]

Prove that expression for laminar flow of fluid. [6]
Derive Hagen-Poiseuille Equation, highlighting the assumptions made.[6]

Water at 15°C flow between two large parallel plate at a distance of
1.6mm apart. Determine: [6]

1)  Maximum velocity =0.3m/s
i)  The pressure per unit length
i) The shear stress at the wall of the plate
OR
PTO.



04) 2)
b)

05) a)

b)

06) a)

b)

07) 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 term dimensional homogeneous equation? With suitable
example. [6]

Explain the concept of boundary layer? [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? [6]

Explain Buckingham’s n-theorem in detail. [6]

Efficiency ‘n’ of a fan depends on density ‘p’ ,dynamic viscosity ‘p’ of
the fluid, angular velocity ‘@’ , diameter ‘D’ of rotor and the discharge
‘Q’. Express ‘n’ in term of dimensionless parameter. [6]

What is fluidization ? Write its importance in chemical process industries.
[6]

Differentiate between particulate fluidization and aggregative fluidization

[5]

Explain value and its type with application? [5]
OR

Explain operating characteristic of centrifugal pump? [6]

Explain fluidization with its type and application? [5]

Explain phenomenon of cavitation’s in centrifugal pumps. How it can be
prevented? [S]

otooloedesde
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Total No. of Questions: 8] SEAT No. :

PD4123 [Total No. of Pages: 2

[6402]-84
S.E. (Chemical)
ENGINEERING MATERIALS
(2019 Pattern) (Semester - 111) (209343)

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

1
2)
3)

4)

Ql) 8

b)

Q2) @
b)

Q3) 8
b)

Q4) @
b)

Q5) 8
b)

AnswversQ.1or Q.2, Q.30or Q4,Q.50r Q.6, Q.7 0r Q.8.
Neat diagrams must be drawn wherever necessary.

Use of logarithmic tables, dide rule, mollier charts, electronic pocket calculator
and steam tables is allowed.

Assume suitable data, if necessary.

Draw Iron-Iron carbide equilibrium diagram and explain different

reactioninvolved. [10]

Explain various phases observed in Iron-lron carbide equilibrium

diagram. [6]
OR

Define polymers. Writedown the classification of polymerswithexample[10]

Write note on Addition and Condensation polymerization. [6]

Define corrosion. Write down its types. [10]

Write down the various methods used for prevention of corrosion. [6]
OR

Explain the various factors affecting corrosion. [8]

Explain rate method for control of corrosion. [8]

Define Nanotechnology and writedownitsclassificationindetail.  [9]
Explain Sol-Gel method for synthesis of nanomaterials. [9]
OR

PT.O.



Q6) @ Explain Chemical Vapor deposition method for synthesisof nanomaterials.
[9]

b) Write down various applications of Nanomaterials in Chemical
industries. [9]

Q7) Explain principle and working of Scanning Electron Microscope (SEM).[18]
OR
Q8) Explain principleandworking of Scanning Tunneling Microscopy (STM).[18]

¥ %k %k
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Total No. of Questions : 8] SEAT No. :

PD4124 [Total No. of Pages : 4

[6402]-85
S.E. (Chemical)
PROCESS CALCULATIONS
(2019 Pattern) (Semester - 11I) (209344)

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

Instructions to the candidates:

D
2)
3)
4

5

01) a)

b)

02) a)

b)

Solve Q.1 or 0.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam table is allowed.

Assume suitable data, if necessary.

Pure sulphur is burnt in a sulphur burner using dry air. Oxygen is used
20% excess above that required for complete combustion of sulphur to
SO,. The burner efficiency is such that only 30% of the sulphur burns to
SO, and the remainder burns to SO,. Calculate (i) the analysis of the
resulting mixture in mole % (i1) the weight of the gas produced per kg of
sulphur burnt. [8]

A coke is known to contain 90% carbon and 10% non-combustible ash
(by weight): (i) find the moles of oxygen theoretically required to burn
100 kg of coke completely? (i1) If 50% excess air is supplied, calculate
the analysis of gases at the end of combustion. [8]

OR

A combustion chamber is fed with butane and excess air. Combustion
of Butane is complete. The composition of the combustion gases on
volume basis is given below: [8]

CO, =9.39%, H,0 = 11.73%, O, = 4.70% and N, = 74.18%
Find percentage excess air used and mole ratio of air to butane ‘used.

A gas containing 25% CO, 5% CO,. 2% O, and rest N, is burnt with
20% excess air. If the combustion is 80% complete, calculate the
composition by volume of the flue gases considering the given
compositions of gas to be on mole basis. [8]

PTO.



03) a)

b)

04) a)

The gas having the following composition is at temperature of 775 K:[10]
SO, =7.09%, 0,=10.55%, SO, = 0.45% and N, = 81.91%
Calculate the heat content of 1 kmol gas mixture over 298 K using the

heat capacity data given below: Cg =a+ bT + ¢T? + dT°, kj/kmol. K

Gas a b x 10° c x 10° dx10°
SO, 24.7706 62.9481 —44.2582 11.122
O, 26.0257 11.7551 —2.3426 —0.5623
SO, 22.0376 121.624 -91.8673 24.3691
N, 29.5909 -5.141 13.1829 —4.968

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 : [8]
C) =at+bT+cT’+dT’, kI/ kmol.K
Gas a b x 10° c x 10° d x 10°
CO, 21.3655 64.2841 —41.0506 9.7999

OR

Calculate the heat of reaction at 298.15 K of the following reaction : [8]
C,H, (g) —C,H, (g) +H, (g)

b)

Data
Component AH! kJ/ mol
CH_(2) ~1560.69
CH, (2 14112
H, (2 285.83

Obtain an empirical equation for calculating the heat of reaction at any
temperature T (in K) for the following reaction : [10]

CO (g) + H,0 (g) —» CO, (g) + H, (g)
Data : AHR°= AH° =-41.16 kJ/mol

T=298K

Component a b x 10° c x 10° dx 10°
CO (g) 29.0277 —2.8165 11.6437 —4.7063
H.O (g) 32.4921 0.0796 13.2107 —4.5474
CO, (g) 21.3655 64.2841 —41.0506 9.7999
H,(g) 28.6105 1.0194 —0.1476 0.769
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05)

a)

b)

Define wet bulb temperature, dry bulb temperature, humid volume and
humid heat. [8]

A gas mixture containing benzene vapour is saturated at 101.325 kPa
and 323 K. Calculate the absolute humidity if the other component of the
mixture is [10]

1)  nitrogen
i) carbon dioxide
Data: Vapour pressure of benzene at 323 K = 36.664 kPa.

OR

06) An absorption tower, packed with Telleratte packings, is used to absorb carbon
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.

Q7)

Data: Specific volume of the gas at 318 K and 101.3 kPa a, V=26.107 m*/kmol.

b)

[18]

Explain the following : [9]
1)  Classification of fuels

1)  Calorific values of fuels

i) Adiabatic Flame Temperature

The burning of a fuel oil which does not have nitrogen gives the following
composition of the flue gas by volume: CO, = 11.6%, O,=5% and
N, = 83.4% on dry basis. Compute the percentage excess air used and
the carbon to hydrogen weight ratio in the fuel. [9]

OR
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08) Calculate the gross and net heating values of the natural gas at 298.15 K which
has the following molar composition : [18]

CH, = 74.4%, C.H, = 8.4%, C.H, = 7.4%, iso-C,H 6 = 1.7%,
n-C,H,, = 2.0%, iso-C_H,, = 0.5%, n-C,H_ = 0.4%, CO, = 0.9% and

N
Data:

Component GCV kJ/mol NCV kJ/mol
CH, 890.65 802.62
C,H, 1560.69 1428.64
C,H, 2219.17 2043.11
iso-C, H | 2868.20 2648.12
n-CH 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.

> > >
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Total No. of Questions: 8] SEAT No. :
PD4125 [Total No. of Pages: 2

[6402]-86
S.E. (Chemical Engineering)
INDUSTRIAL CHEMISTRY -1
(2019 Pattern) (Semester - 1V) (209347)

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

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

Q1) @ Demonstratedifferent typesof volumetric analysiswithexamples. [6]

b) Explain theory of indicators and also explain a difference of 2 PH is
required for colour change. [6]

c) 50 ml of 0.50M, barium hydroxide are required to fully titrate a 100ml
solution of sulfuric acid. What istheinitial concentration of the acid?[6]

OR
Q2) @ Whatisprecipitation titration? Explainit using Fajans method. [6]

b) Explain the strong acid strong base titration with the help of titration
curve and indicators. [6]

c) 50 ml of 0.05N Fe* istitrated agaist 0.INCe* from burette. Calculate
potential of indicator €ectrode which isimmersed in reaction mixture,
when 24.5ml of Ce™ is added from burette. [6]

Q3) @ Whatisadsorptionisotherm? Deduce the Langmuir adsorption isotherm.
[6]

b) Explain mechanism of catalysis reaction involving adsorption
phenomenon. [6]

c) Thevolumeof nitrogengasat 1 atm and 273K required to cover 1g of the
silica gel is 0.129dm3. Calculate the surface area of the gel if each
nitrogen molecule occupies an area of 16.2x10-°m?, [9]

OR
PT.O.



Q4) 8
b)

Q5) 8
b)

Q6) a)

b)

Q7) @

b)

Q3) a)
b)

What are the factors affecting the rate and extent of adsorption. [6]

Give mechanism of metal coordination compound catalysed reaction in
Methanol carbonylation. [6]

Explain photolysis of water molecules using coordination catalysis. [5]

Give various conformation of propane with PE. diagram. [6]
Giveoptical activity of compound containing two chiral centres. [6]
Writethe structural formulaand the geometrical isomerism of thefollow-
Ing compounds. [6]
)  2-butene
i) CHCL=CHCL
i) 2, 3, dichloro 2 - butene

OR

Explain various types of conformartion in cyclohexane with their order
of stability. [6]
Explain geometrical isomerism in compound with one double bond. [6]
Explain the termsenantiomersand diastereomersgiving examples. [6]

What is the equation of first law of thermodynamics under various
process. [6]

Explain the spontaneity by using Gibbs free energy. [6]
A pistonfilled with 0.04 mol of anideal gasexpandsreversibly from 50.0
mL to 375 mL at a constant temperature of 37.0° C. As it does so, it

absorbs 208J of heat. The values of w for the process will be. [9]
OR

State and explain Kirchhoff’slaw and its applications. [6]

Derive the relation between heat of reaction at constant pressure and at

constant volume mentioned the three case of it. [6]

A gas expands isothermally against a constant external pressure of 1
atmosphere from a volume of 10 dm? to a volume of 20 dm?* In this
process it absorbs 800J of thermal energy from its surroundings. Find
the AU for processin joule. [9]

X ok %k
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Total No. of Questions: 8] SEAT No. :
PD4126 [Total No. of Pages: 2

[6402]-87
S.E. (Chemical)
HEAT TRANSFER
(2019 Pattern) (Semester - V) (2093438)

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

1) Answer Qlor Q.2 Q30r 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) @ Write short noteson [8]
1)  Black body
i)  Gray body

i) Radiation Shield
Iv) Opague Body

b) Calculate the net radiant heat exchange per square meter for very large
planesat temperatures of 703K and 513 K, respectively. Assumethat the
emissivitiesof the hot and cold planesare 0.85 and 0.75 respectively.[ 10]

OR
Q2) a \INhat are the different laws of Radiation? Explain Stefan Boltzma[nln(’)]s
aw.

b) Two large parallel plates with emissivities 0.2 & 0.6 are maintained at
1000K & 500K respectively. A third plate with emissivity 0.08 in
introduced asaradiation shield in between two plates. Calculate reduction
In heat |oss rate per unit area & temperature of the shield? [8]

Q3) @ Explain Condensation and its Modes and features? [7]

b) Saturated water at 35° C flows across 20mm diameter cylinder at a
velocity of 5m/sec. The surface of the cylinder is maintained at 170° C.
Calculate the heat lossrate per unit length of the cylinder? [10]
The properties of saturated water at mean film temperature are
Density = 956 Kg/m?; Specific heat = 4.223 KJKgK;

Thermal conductivity = 0.683W/mK; Pr=1.71;
Dynamic viscosity = 276.7x107° kg/m sec
C =0.0239; n = 0.805.

OR

PT.O.



Q4) &)
b)

Q5) &)
b)

Q6) a)

Q7) 8
b)

Q8) a)

How does the process of condensation differ between vertical and
horizontal plates? [7]

Explain Condensation Number? [10]

Derive Log mean Temperature Difference (LMTD) for countercurrent
double pipe heat exchanger. [10]
In adouble pipe counter current flow heat exchanger, 10000 kg/h of an
oil having aspecific heat of 2095 J/(kg.K) iscooled from 353K to 323K
by 8,000 kg/h of water entering at 298 K. Calculate the heat exchanger
areafor an overall heat transfer coefficient of 300 W/(m?.K). Take C, for
water as 4180 J(kg.K). [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 arate of 1300kg/hr. Itisheated by oil flowing at rate of 550kg/hr from
aninlet temperature of 367K. Determinethetotal heat transfer and outlet
temperature of oil and water for 1m? area of heat transfer.
Data: Specific heats of oil and water are 2,000J/kg.K and 4187Jkg.K

Overall Heat transfer coefficient is 1075W/m2K. [8]

What isevaporation? Explain Calendriatype evaporator with neat sketch?

[7]
A single effect evaporator is used to concentrate 20,000kg/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 riseis 7 K. Calculate the Heat load, the steam
consumption and steam economy. [10]

Data: Specific heat of feed: 4.0kJ(kg.K)
Latent heat of condensation of steam at 399 K = 2185kJkg
Latent heat of vaporization of water at 373K =2257kJKkg

OR
Explaintheparallel feed multiple effect evaporatorsin detail ? [10]
A triple-effect evaporator is concentrating a solution that has no
appreciable boiling point elevation. The temperature of steam to the first
effect is 381.3K and the boiling point of the solution in the last effect is
324.7K. The overal heat transfer coefficients in the first, second and
third-effect are 2800, 2200 and 1100 W/(m?. K), respectively. At what
temperatureswill the solution boil in thefirst and second effects?  [7]

X ok %k
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Total No. of Questions: 8] SEAT No. :
PD4127 [Total No. of Pages: 3
[6402]-88
S.E. (Chemical Engineering)

PRINCIPLESOF DESIGN
(2019 Pattern) (Semester - 1V) (209349)

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

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

2) Figuresto theright indicate full marks.

3) Draw neat figureswherever necessary.

4) Use of scientific calculatorsis allowed.

5) Assume suitable data wherever necessary.

Q1) a) Derive the equation to determine the diameter of shaft for the following
two conditions: [8]

1)  Shaft subject to twisting moment only.
1)  Shaft subject to bending moment only.

b) Find the diameter of a solid steel shaft to transmit 20KW at 200 RPM.
The ultimate shear stress may be taken as 360MPa and FOS as 08. If the
hollow shaft is to be used in place of solid shaft, find the ID & OD,

when the ratio of ID to OD is 0.5. [10]
OR
Q2) a) Prove that the length of key, by considering the crushing strength of key,
r, f . d?
[ =2 #_ss*s
4t [6]

Were,
L — Length of key,
f - Permissible shear stress for shaft material,
f - Permissible crushing stress for key material,
d, — Diameter of shaft.
t — Thickness of key.
b) Design the rectangular key for a shaft of 5 mm diameter. The shearing

and crushing stresses for the key material are 42 MPa and 70 MPa.[12]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)
b)

A double riveted lap joint is made between 15 mm thick plates. The rivet
diameter and pitch are 25 mm & 75 mm respectively. If the ultimate
stresses are 400 MPa in tension, 320 MPa in shear and 640 MPa in
crushing. Find the minimum force per pitch which will rupture thejoint.

[10]
If the above joint is subjected to a load such that FOS is 4, find out the
actual stresses developed in the plates and the rivets.

Define welding. Classify welding joints. What are advantages of welded
joints over riveted joints & how will you define strength of butt weld

joint subjected to tensive force. [7]
OR

Prove that the ratio of driving tensions for flat belt derive along with

proper sketch. [7]

L — eu.@

T

Were,

T,: is tension in tight side.

T,: is tension in slack side.

0: is angle of contact between belt and pulley.

u: is the coefficient of friction between belt and pulley.

Two pulleys, one 450 mm diameter and other 200 mm diameter, on
parallel shaft 1.95 m apart are connected by a crossed belt. Find the
length of belt required and angle of contact between the belt and each
pully. What power can be transmitted by the belt when the larger pully
rotates at 200 RPM, if maximum permissible tension in the belt is 1KN,
and the coefficient of friction between belt and pully is 0.25? Also draw
the sketch. [10]

Write the short note on optimum proportions of a vessel. [6]

A pressure vessel having outer diameter 1.3 m and height 3.8 m is
subjected to an internal pressure of 12 Kg/cm?. If vessel is fabricated as
class B vessel,joint efficiency is 85%, if the vessel is fabricated as class
C vessel, with welded joint efficiency is 70% and 50% and if the vessel
is provided with a strip all along the longitudinal joint, joint efficiency is
100%. Calculate the vessel thickness under these different conditions
and find out how much is the % material saving by welding a strip along
the longitudinal joint. [12]
Allowable stress for the material is 1000 Kg/cm?. Corrosion allowance is
I mm.

OR
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Q6) a) Calculate the thickness of a torispherical heads (100-6) and (80-10)
elliptical head (2:1) for a pressure vessel having 1.0 in 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 1250kg/cm>. [12]

b) Enlist the various types of heads used for pressure vessel along with
proper sketch. Also write the equation to determine the thickness of
each head with meaning of each notation. [6]

Q7) a) Proofthat, for cylindrical pressure vessel with flat head at the top and at
the bottom, [7]

3DP}

L=D|1+——
=

v=ZpL="p14+2F
4 4

4CfJ

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- Diameter of pressure vessel.

b) 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 2mm. Estimate the optimum diameter and
optimum length of pressure vessel. [10]

OR

Q8) a) A Pressure vessel is required to process 19 m?® non-hazardous slurry at
17.7 kg/cm?, maximum operating temperature are 5°C and 175°C. The
cylindrical shell of the vessel is closed at both end by 2.1 elliptical head
with 5 cm straight flange portion, the maximum ratio of liquid height to
vessel diameter is 1.9. The vessel i1s fabricated from SS 316 having
permissible stress 1140 kg/cm?. The welded joint efficiency is 85%. No
corrosion allowance is necessary. [12]
Maximum diameter of the vessel can be 2.4 m.
Calculate
1)  The height of the vessel.
i)  Minimum thickness of shell and elliptical head.

b) Define Pressure vessel and give some industrial examples where these
are used commonly. [9]

OO
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PD4128 [Total No. of Pages: 2

[6402]-89
S.E. (Chemical)
CHEMICAL TECHNOLOGY-I
(2019 Pattern) (Semester - 1V) (209350)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) @ Describe major engineering problems in the manufacturing of synthetic

ammonia based on the pressure catalytic reaction. [7]
b) Stateusesof Ammonium Nitrate. [2]
c) Explainstamicarbon Ureastripping processwithasmplified flow Sheet.[8]
OR
Q2) @ Draw aneat processflow Diagram (PFD) for manufacture of NitricAcid
by ammonia oxidation process & explainit. [10]

b) Explaininbrief stengel processfor production of Ammonium Nitrate.[7]

Q3) @ Describein brief market and sales of soaps & detergentsin India.  [5]

b) Explainin brief continuous hydrolysis and saponification processwith a
neat process flow Diagram (PFD) for manufacturing of soaps. [10]

c) How cleansing compounds canbe classified? [3]
OR
Q4) @ Describein brief manufacturing of Alkyl-Aryl sulfonates. [7]

b) Explain in brief reactions involved in manufacturing process for
detergent by sodium reduction of coconut oil. [9]

c) Explainin brief the difference between batch saponification process &
continuous saponification process. [6]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q8) a

b)

Explaininbrief mgjor roleof plasticsin agriculture & water management.

[6]

Explainin brief thermosetting & thermoplasticresins. [8]
State uses of LDPE & HDPE. [3]
OR
Draw and explain aflow chart for manufacture of polyvinyl resin.  [7]
Explainin brief about polyurethanes. [6]
Explainin brief functionality structure of polymers. [4]
State methods for production of crude petroleum. [4]
State reactions take place in Catalytic reforming process. [4]
Draw and explain with a neat Process Flow Diagram (PFD) of
manufacturing process for Butadiene - Styrene rubber. [10]
OR
Describein brief unit operations & unit processesinvolved in refining of
crudeoil. [7]
Explainin brief about manufacture of silicone rubbers. [6]
Describe in brief about |somerization Process. [9]
X %k sk
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Total No. of Questions : 8] SEAT No. :
PD4129 [Total No. of Pages : 2
[6402]-90
S.E. (Chemical)

MECHANICAL OPERATIONS
(2019 Pattern) (Semester - IV) (209351)

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)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Write an explanatory note on [12]
1)  Magnetic Separator
i)  Fabric Filter

b) Explain Froth Floatation with a neat sketch. [6]
OR
02) Draw a neat sketch of pressure drop and bed height vs. superficial velocity for
a bed of solids and explain in detail conditions of fluidization. [18]
03) Explain and derive the necessary equations for [17]

a) Mixing Index
b) Power number
OR

04) a) What are turbines? Explain with a neat sketch different types of turbines.
[8]

b)  Write notes on [9]
1)  Flow pattern with off centre propeller
i)  Ribbon Blender

) Sigma Mixer

PTO.



05) a)

b)

06) 2)

b)

Q7) a)
b)

08) a)

b)

Derive the necessary relation for optimum time cycle for plate and frame

filter press. [12]
Derive the following for filtration at constant pressure difference. [6]
t—t, __ rupv (V=V)+ r vV,
V-V, 2A*(-AP) " A%(-AP)
OR

What is filter medium? State the various requirements of filter medium.

9]

What are centrifuges? Explain with a neat sketch. [9]
Write an explanatory note on pneumatic conveyors. [9]
Write an explanatory note on Bucket Elevators. [8]
OR
What are chain and flight conveyors? Explain any two types of chain
CONVeyors. 9]
Write an explanatory note on Belt Conveyors. [8]
VOV
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Total No. of Questions: 9]

SEAT No.:

PD4130 [Total No. of Pages: 4

[6402]-91
S.E. (Production and Industrial Engineering/(Production S.W/
Robotics& Automation)
ENGINEERINGMATHEMATICS- 111
(2019 Pattern) (Semester - 111) (207007)

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

1)

b)

Q.1 iscompulsory. Answer Q.2 or Q.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of electronic pocket calculator is allowed.

The first and second moments of the distribution about the value 3 are 2
and 20. second moment about the mean is [2]
) 12
i) 14
i) 16
iv) 20

: o e e 5 15
The mean and variance of binomial probability distribution are 1 and 1
respectively. Probability of failure q in a single trial is equal to [2]
' 1
1) 5
15
11) %
L1
1) 1
' 3
1v) 1

V(@a-T)wherea=ai +a,] +a,k, T=xi +yj +2zk isequalto  [2]

) 0
i) 7
i) 7
v) 1

PT.O.



d)

Q2) a)

b)

Q3) a)

b)

V xT where T = Xi + Vj + zk is equal to [1]

i lr_
Do
i) T
v) 3

2
For the equation % = 2—2 with general solution u (X, t) = (C, cos mx +
X

C, sin mx) ™ if u (0, ) = 0, V't then [2]
) C,=0

i) C,=0

m) m=20

iv) None of these

Mean of binomial probability distribution is [1]
1) ng

i) n’p

i) Npq

v) np

Fit a straight line of the form y = ax + b to the following data [9]

X 6 2 10 4 8

y | 9| 11| 5 8 7

Calculate the first four moments about the mean of the following
distribution. [9]

X 2 2.5 3 3.5 4 4.5 5

y 4 36 60 90 70 40 10

Find the coefficient of correlation for the following table [5]

X 35 34 40 43 56 20 38

y 32 30 31 32 33 20 33

OR

Fit a straight line to the following data. [9]

X 0 5 10 15 20 25

y 12 15 17 22 24 30

First four moments of distribution about the value 5 are 2, 20, 40 and 50.
Find first four central moment also comment on skewness and kurtosis.[ 5]
Obtain the regression lines for the following table [9]

X 10 14 19 26 30 34 39

y 12 16 18 26 29 35 38
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

On an average a box containing 10 articles is likely to have 2 defective. If
we consider a consignment of 100 boxes. How many of them are expected
to have three or less defectives. [9]

A can hit the target 1 out of 4 times. B can hit the target 2 out of 3 times,
C can hit the target 3 out of 4 times. Find the probability of at least two
hit the target. [9]

The mean weight of 500 students is 63 kgs and the standard deviation is
8 kgs. Assuming that the weights are normally distributed. Find how
many students weight 52 kgs? The weights are recorded to the nearest
kg [5]

(Given: Area corresponding to 1.44 1s 0.4251
Area corresponding to 1.31 is 0.4049)
OR

Two cards are drawn from a well shuffled pack of 52 cards. Find the
probability that they are both king if the first card drawn is not replaced.[5]

In a poisson distribution if p(r=1)=2 p(r =2) find p (r = 3) [9]

A nationalized bank utilizes 4 teller windows to render fast service to
customers on a particular day 800 customers were observed they were
given service at the different windows as follows: [5]

No. of windows 1 2 3 4

Expected no.of customer | 150 250 170 230

Test whether customers are uniformly distributed

(Given: x7;0.05="7.815)

Find the directional derivative of ¢ = xy* + yZ at (1, —1, 1) towards the
point (2, 1, -1) [9]

Show that F = (6xy + Z°)i +(3%* — 2)] + (3xZ> — y)k is irrotational. Find
scalar ¢ such that F=V¢. [5]

Evaluate |F.07 where F=(2xy+32)7 + (¢ +4y2)T + 2y + 6x2)k
and C is the straight line joining (0, 0, 0) and (1, 1, 1) [9]

OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

[6402]-91

Find the directional derivative of ¢ = X*> — y? + 227 at the point (1, 2, 3) in

the direction of 47 —27 +k . [5]
Show that (any one) [9]
. ar) a ,@rnr

! V( r? ]:r_z_z r

1] -1
11) VI:rVF:|:r—2

Evaluate IF.dT for F= 2x+ YT +(By—X)] and Cis parabolic curve

y* = X joining points (0, 0) and (1, 1) [9]
0’y _ 20y — .
If ra =C e represents the vibration of the string of length |, fixed at
both ends, find solution with conditions: [8]
) y(0,9)=0
m y(,9)=0
oy

111) Eantt:O
v) Y% 0)=k(x—x),0<x<I

ou | o’u

H_kEE.
Solve p” v if [7]
) u(,t)=0
i) u(,t)=0
i) U (X t) is bounded

u, X

mlmmb%

OR

An infinitely long uniform uniform metal plate is enclosed between lines
y =0 and y =2 meters for x> 0. The temperature is zero along the edges
y =0, y=2 meters and at infinity. If the edge X = 0 1s kept at a constant

temperature u, find the temperature distribution f (X, y). [8]
. : . ou Jdu
Using Fourier transform. Solve the equation FRr 0<X<o0,t>0[7]

Subject to conditions
) u(,t)=0,t>0

) u(xO)—l 0<xx<l
i) 700 x>l

i) U (X t) is bounded

POOD
4
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[6402]-92
S.E. (Production & Production Sandwich)

HEAT & FLUID ENGINEERING
(2019 Pattern) (Semester - I11) (211081)

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 necesssary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Q1) & Explain Darcay Weisbech equation. [9]
b) A crudeoail of kinematic viscosity 0.4 stroke isflowing through apipe of
diameter 300mm at the rate of 300 liters per second. Find the head loss

dueto friction for alength of 50m of the pipe. [9]
OR
Q2) & WhatisBuckingham’s pietheorem? [9]
b) Explainworking of any oneturbine. [9]
Q3) @ How bailer are classify? And sketch any one boiler. [9]

b) A boiler working at apressure of 14 bars evaporates 8kg of water/kg of
coal burnt from the feed water entering at 39° ¢c. The steam at the stop
valueis0.95dry. Determinethe equivalent of evaporation from & at 100°c

[8]
OR
Q4) @ Whatisstoichiometric and gravimetric analysisof fuel. [9]

b) A boiler plant supplies 5400 kg of steam/hr. at 750 KN/m? and 0.98 dry
fromfeed water at 41.5° ¢, when using 670 kg of coal/hr. having acalorific
valueof 31000K Jkg. Determine [8]

)  Theefficiency of the boiler.
i)  Theequivalent of evaporator from & at 100° c.

Q5) @ Discussnecessity of air conditioning for micro and nano manufacturing.
[9]
b) What are varioustypes of refrigeration systems? [9]

OR

PT.O.



Q6) a)

b)

Q7) &

b)

Q8) g
b)

What is units of refrigeration and coefficient of performance of
refrigerator? [9]

Define wet bulb temperature, dry bulb temperature, pure air. [9]

What are various types of compressions of compressor? Explain with
sketches. [9]

Thefollowing resultsrefer to atest on apetrol engine. [8]
Indicator power — 30K w,Brake power — 26K w, Engine speed — 1000rpm,
Fuel per brake power hr. — 0.35kg,C.V. of fuel used — 43,900 KJKkg,
Calculate,

)  Indicated thermal efficiency

i)  Brakethermal efficiency &

i)  Mechanical efficiency

OR
Explain clearance volume of compressor? Write significance of it.  [9]
Discussclassification of Internal Combustion enginein detail. [8]
POO®®
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PD4132 [Total No. of Pages : 3
[6402]-93
S.E. (Production/Production S.W/Robotics & Automation)
STRENGTH OF MATERIALS

(2019 Pattern) (Semester-I1I) (211082)

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

Instructions to the candidates:

D
2)
3)
4

01) a)

b)

02) a)

b)

A

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary

Derive relation between Maximum shear stress and average shear stress

for circular cross-sectional Beam [8]
Write assumption made in Pure bending theory. [9]
OR

Derive relation between Maximum shear stress and average shear stress
for Square cross-sectional Beam. [8]

A Simply supported beam AB of span length 4 m supports a uniformly
distributed load of intensity q = 4 kN/m spread over the entire span and
a concentrated load P = 2 kN placed at a distance of 1.5 m from left end
A. The beam is constructed of a rectangular cross-section with width
b=10 cm and depth d=20 cm. Determine the maximum tensile and

compressive stresses developed in the beam to bending. [9]
X
e
2 kN - % EN/m
/‘V\/\JQ A/\/\/\f\/’\/’\/\/\g
<1.5 m~>1 :
< 4 m > .d =20 em

A Ry

X
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03) a)

b)

04) 2)

b)

05) a)

b)

A steel rod of 40 mm diameter ,is 2.5 M long .Find maximum
instantaneous stress induced when a pull of 80 kN ia applied- [6]

1)  gradually
i)  Suddenly

Discuss Analytical methods for determining the stresses in a member
subjected to direct stresses in two mutually perpendicular directions
accompanied by a simple shear stress. [6]

An element in a strained body is subjected to a tensile stress od 150 Mpa
and Shear stress 50 Mpa tending to rotate an element in anticlockwise
direction find magnitude of shear and normal stresses on a section inclined
at 45 degree with the tensile stress. [6]

OR
Define- [6]
1)  Strain energy
i) Proof Resilience
i) Modulus of Resilience

Direct stress of 120 Mpa (Tensile) and 90 Mpa (compressive) exist on
two perpendicular plane at acertain point in abody.They are also
accompanied by shear stress on the planes the greaterprinciple stress at
a point due to these is 150Mpa.Find the shear stress on these planes,Find
also the maximum stress at the point [6]

Derive strain energy stored in a body when the load is suddenly applied.

[6]

Design the diameter of circular shaft to transmit SOKW power rotating at
100 rpm .Maxirnurn torque is likely to exceed mean torque by 25%.
Maximum permissible shear stress s 60 Mpa. Also calculate angle of

twist for a length of 2M.Take G=80 Gpa. [6]
Derive a equation for circular shaft subjected to torsion. [6]
r T_Go

R J L

Where J = Polar moment of inertia T = Shear stress induced due to
torsion T. G = Modulus of rigidity 6 = Angular deflection of shaft
R, L = Shaft radius & length respectively.

Discuss the stresses in a thin cylinder vessel subjected to internal pressure.
[6]
OR
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06) a)

b)

07) a)

b)

08) a)
b)

A hollow shaft 1M in length is required to transmit a torque of 10kN-M.
The total angle of twist in this length is not to exceed 1" and the allowable
shearing stress is 100 Mpa. Deterrnine the inside and outside diameter of
the shaft if G=100GPa. [6]

Discuss the stresses in a thin spherical shell subjected to internal pressure.

[6]

Define-Hoop or Circumferential Stress, Longitudinal Stress, Radial
pressure. [6]

Derive a relation for slope and deflection for a simply supported beam
with central point load. [10]

A hollow mild steel tube 6 M long and 4 cm in internal diameter and 6mm
thick is used as a strut with both ends hinged. Find the crippling load
and safe load taking factor of safety as 3.E=2x10° N/mm?. [7]

OR
Derive relation for buckling load for column when both end are hinged.[7]

A cast iron beam 40 mm wide and 80 mm deep is simply supported on a
span 1, 2 M. The beam carries a point load of 15kN at the centre. Find
the deflection at the centre, E=108000 N/mm?. [5]

Explain procedure for finding deflection in cantilever beam by Macaulay’s
method. [5]

otooleelesle
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PD4133 [Total No. of Pages: 2

[6402]-94
S.E. (Production/Production Sandwich)
MANUFACTURING PROCESSES-|
(2019 Pattern) (Semester - 111) (211083)

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

1) Answer Qlor Q.2 Q30r 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) & Explainfollowinglathe operationsby neat sketches: [8]
I) Facing
i)  Planeturning
i)  Chamfering
iv) Drilling
b) With the help of neat sketch, explain horizontal column and knee type
milling machine. [10]
OR
Q2) @ With the help of neat sketch, explain thread cutting operation on lathe
machine by using half nut and lead screw. [9]
b) With the help of neat sketch, explain vertical column and knee type
milling machine. [9]

Q3) @ Withthe help of sketch. Explain the construction and working of radial
drilling machine. [9]

b) With the help of sketch, explain the construction and working of surface

grinding machine. [8]
OR

PT.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)

With the help of sketch, explain different operations performed on

drilling machine, [8]
With the help of sketch, explain the construction and working of
cylindrical grinding machine. [9]
Explain Buffing, Honing and Burnishing processesin short. [9]

Explain Polishing, Tumbling and Electroplating processesin short. [9]

OR
Compare between the Electroplating, Galvanizing and Metal spraying
processes. [9]
Explain Lapping processwith neat sketchin detail. [9]

Describe various advantages and limitations of additive manufacturing.[8]

Describe VAT Polymerization processin short. State its merits, demerits

and applications. [9]
OR
Describe various applications of additive manufacturing. [8]
Explain materid jetting additive manufacturing processin detail. [9]
Xk %k k
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PD4134 [Total No. of Pages : 2

[6402]-95
S.E. (Production Engineering/Production Sandwich)
MATERIALS SCIENCE AND METALLURGY
(2019 Pattern) (Semester - I11) (211084)

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

Instructions to the candidates:

D
2)
3)
4
5
6)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.70r 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.

Q1) What is the science of powder metallurgy? Write in detail about this non
conventional manufacturing process. [18]

02) a)

b)

OR
Write note on : 9]
1)  Diamond impregnated Cutting Tools
i) Cemented carbide tipped tools

Describe any two component which can be manufactured by only powder
metallurgy technique. [9]

03) What is the heat treatment? Name a few treatments given to steels in order to

change its properties. [17]
OR
04) a) What is steel? What do you understand by eutectoid, hypereutectoid
and hypereutectoid steel? [10]
b) Explain the following with neat diagram : [7]

1)  Peritectic transformation

1)  Eutectic transformation

PTO.



05) a) Draw and Explain the method of plotting TTT diagram and what
information is obtained from this diagram? [10]

b) Explain terms: [8]
1)  Quenching
i)  Annealing
i) Normalizing

iv) Carburizing

OR
06) a) Define hardenability. How it is measured? [8]
b) What is retained austenite? Why it is not desirable? [10]
Q7) a)  Write note on High temperature alloy. [8]
b)  Write Note on Copper and its Alloy. [9]

OR
08) a) Write Note on Aluminum and its Alloy. [8]
b)  Write Note on Composite Material and Nano Materials. [9]

> o+ >
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[6402]-96
S.E. (Production Engineering and I ndustrial Engineering/Production
Engineering/Sandwich)
ELECTRICALAND ELECTRONICSENGINEERING
(2019 Pattern) (Semester - 1V) (203050)

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

1) Answer Qlor Q2 Q30r Q4 Q50r Q.6 Q.70r 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) @ Draw and explain V-I Characteristics of SCR. [9]
b) Statethe applications of IGBT. [6]
c) Explainconstruction of TRIAC with aneat diagram. [6]

OR
Q2) @ Draw and explainV-I Characteristicsof DIAC. [9]
b) Explain concept of commutation of SCR. [6]
c) State any applications of SCR. [6]
Q3) @ Withsuitablediagram explain OPAMPasainverting amplifier. [9]
b) Whatis OPAMP? Draw its symbol and mark respectiveterminals. [6]
c) Explain Mono-stable mode of operation of |C 555. [6]

OR
Q4) @ Explain Astable mode of operation of |C 555. [9]
b) State the characteristics of OPAMP. [6]

c) Withsuitablediagram explain OPAMPasadifferential amplifier. [6]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) 8
b)

Q8) a
b)

What do you understand by PLC. State any 4 applications of PLC. [8]

Explain I/0O modules of PLC. [6]
State the advantages of PLC. [4]
OR
What is Ladder diagram? State its properties. [8]
With suitable block diagram explain arrangement of PLC. [6]
State the disadvantages of PLC. [4]
Compare Microprocessor with Microcontroller. [8]
Explain the role of embedded system in automation. [6]
Write a note on sensors. [4]
OR
Explain the port structure of Arduino IDE. [8]
State the features of Atmega 328P. [6]
Write a note on actuators. [4]
X %k sk
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PD4136 [Total No. of Pages: 3

[6402]-97
S.E. (Production Engineering)/(Sandwich)
THEORY OFMACHINES
(2019 Pattern) (Semester - V) (211091)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

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

and steam table is allowed.

Q1) @ Explainrelativeveocity and absolute velocity with example. [6]

b) Figure shows a mechanism in which dimensions of various links are as
follows. OP = RS =150mm, PQ=QS=450 mm and RT = 375mm. Crank
OP rotating at uniform speed of 180rpm. Determine velocity of dlider T
and Angular velocity of QS. Userelative velocity method. [12]

OR

PT.O.



Q2) @ Explainthe properties of instantaneous centre of rotation. [8]
b) Crank OA of a compound slider crank mechanism as shown in figure

rotate at 60 rpm clockwise and gives motion to sliding blocks B and D.
The dimensions of various links are OA = 300 mm, AB = 1000 mm,
AC =BC and CD =800 mm. Determine [10]
1)  Angular velocity of link AB and CD
i)  Velocity of block B and D.
Use Instantaneous centre of rotation method.

Q3) Figure shows the mechanism of aradia valve gear. The crank OA rotates at
150 rpm and is pinned at A to rod AB. The point C in the rod is guided in the
circular path with D as centre and DC as radius. The dimensions of various
links are: OA = 150mm, AB = 550mm, AC = 450 mm,
DC = 500 mm, BE = 350mm. Determine velocity and
acceleration of ram E for given position of mechanism. [17]

(All dimensions are in mrmn)

OR

Q4) @ The lengths of crank and connecting rod of a vertical reciprocating
engine are 300mm and 1.5 m respectively. The crank is rotating at 200
rpm clockwise. Find analytically
1)  Velocity and acceleration of piston
ii)  angular acceleration of connecting rod when crank hasturn through

40° from top dead centre and piston is moving downwards.  [§]

b) Inareciprocating engine, crank length is 100 cm and connecting rod is
350 mm. Angular velocity of crank is 60 rad/sec. Crank is at 30° from
IDC. Using Klein’s construction method determine: [9]
1)  Velocity and acceleration of piston.

i)  Angular velocity and angular acceleration of connecting rod.
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Q5) @ What ismeant by initial tension in belts? Explain the influence of initial
tension and co-efficient of friction on power transmitted by belt drive.[8]

b) An impregnated belt 0.6cmx10cm of open belt drive has 140 N/cm?
maximum stressesin the belt. The angle of contact on pulley is120°. Belt

density is 970 kg/m?. The coefficient of friction between belt and pulley

1S 0.3. Determine maximum power transmitted by the belt. [10]

OR
Q6) @ What is dip in a belt drive, and how does it impact the efficiency of
power transmission? Discuss the factors that contribute to dlip. [8]

b) Discuss the key properties required in materials used for making belts.
How do these properties contribute to the effectiveness of the belt drive
system? [10]

Q7) @ Explaindifferent typesof shoe brake systemswith suitable diagrams. [§]
b) A differential band brake as shown in fig has an angle of contact 225°.

The band has compressed woven lining and bears against a cast iron

drum of 350 mm diameter. The brake is to sustain a torque of 350 Nm

and coefficient of friction between band and drum is 0.30. Find
necessary force for clockwise rotation of drum. [9]

— 90

(All dimensions are in mm)

OR
Q8) @ Explainindetail the self energize and self-locking brake? [8]
b) Explainconstruction and working of Epicyclic - Train Dynamometer with
the help of neat sketch. [9]
% sk %k
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[6402]-98
S.E. (Production /Production S'W)

DESIGNOFMACHINEELEMENTS
(2019 Pattern) (Semester - 1V) (211092)

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

1)

Q2) &)

b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, and Q.7 or Q.8.

Assume suitable data, if necessary.

Figuresto the right indicate full marks.

Use of non-programmable electronic pocket calculator is allowed.

Neat diagrams must be drawn wherever necessary.

Sudent will solve/write the Answersto any four questionsin single answer book only.

Derive the torque equation for the square threaded screw to raise the
| oad. [6]

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 magjor diameter of 40 mm. The
coefficient of friction at screw threads is 0.1. Estimate power of the
motor. [8]

Explain concept of overhauling and self-locking screws. [4]
OR

Draw a neat labeled sketch of recirculating ball screw mechanism and
explain its operation with advantages, disadvantages and applications.[ 6]

A vertical two start square threaded screw of a 100 mm mean diameter
and 20 mm pitch supports a vertical load of 18 kN. 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
whichis400 mmlong in order to lift and lower theload. The coefficient
of friction for the vertical screw and nut is0.15 and that for collar bearing
is0.20. [6]

Define power screw and explain with figures the types of power screw
threads. [6]

PT.O.



Q3) 8
b)

Q4) &)

b)

Q3) 8

b)

c)

Explain the terms used in compression springs; Spring Rate, and Spring

Index. [4]

It is required to design a helical compression spring subjected to a

maximum force of 1250 N. The deflection of the spring corresponding

to the maximum force should be approximately 30 mm. The spring index

can betaken as6.1.The spring is made of patented and cold-drawn steel

wire. The ultimate tensile strength and modulus of rigidity of the spring

material are 1090 and 81370 N/mm? respectively. The permissible shear

stress for the spring wire should be taken as 50 % of the ultimate tensile

strength. Design the spring and cal cul ate: [8]

)  Wirediameter,

i)  Meancoil diameter,

i) Number of active coils,

Iv) Total number of cails,

v) Freelength of the spring, and

vi) Pitch of the cail

Draw aneat sketch of the spring showing various dimensions.

Define helical spring and explain types of springswith applications. [5]
OR

A helical spring is made from awire of 6 mm diameter and has outside

diameter of 75 mm. If the permissible shear stress is 350 MPa and

modulusof rigidity 84 kN / mm?2, find the axial load which the spring can

carry (W) and the deflection per active turn (5/n). [6]

A close coiled helical compression spring of 12 active coilshasaspring
stiffness of k. It is cut into two springs having 5 and 7 turns. Determine

the spring stiffnesses of resulting springs. [6]
Draw a neat sketch aleaf spring assembly. Mention the different utility
components/parts in the assembly. [5]

Explainthetermsused in gears:i) Pitch Circle Diameter, and

i) Addendum. [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 rpm 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
wheel; iii) The necessary width of the pinion; and iv) The load on the

bearings of the wheels due to power transmitted. [8]
Explain different causes of gear tooth failure. [6]
OR
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Q6) a)
b)

Q7) 8
b)

Q8) &)

b)

[6402]-98

Derive beam strength equation of gear teeth. [7]
Explain the design procedure of spur gear. [8]
Draw aneat sketch showing Gear Nomenclature and Terminology. [3]

What do you understand by bearing life with example. [5]

A taper roller bearing has adynamic |oad capacity of 30 kN. Thedesired
lifefor 90 % of the bearingsis 9000 h and the speed is 250 rpm. Calculate

the equivalent radial load that the bearing can carry. [6]

Explain purpose of lubrication and guidelines for selecting lubrication

for rolling contact bearings. [6]
OR

Write down selection procedure of bearing from manufacturer’s

catalogue. [8]

Classify rolling contact bearings. [3]

A single—row deep groove ball bearing is subjected to radial force of 8
kKN and a thrust force of 3 kN. The shaft rotates at 1200 rpm. The
expected life L, of the bearing is 20000 h. The minimum acceptable
diameter of the shaft is 75 mm. Calculate dynamic load capacity.  [6]

POOD



Total No. of Questions: 8] SEAT No. :

PD4138 [Total No. of Pages: 2

[6402]-99
S.E. (Production Engineering) (Sandwich)
ADVANCED MATERIALS
(2019 Pattern) (Semester - V) (211093)

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

1
2)
3)
4)
5
6)

Ql) g
b)

c)

Q2) @
b)

Q3) 8
b)

Q4) 8
b)

Answer 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.

Which are the key properties of nanomaterials? [6]
What arethe limitations of nanomaterials? [6]
Which aretheimportant propertiesdesired from electrical material s? [6]

OR
What isvulcanization? [6]
Which are the common magnetic materials? [6]
How are polymers classified on the basis of their structure? [6]

How are magnetic materialsclassified based on relative permeability 7 6]

What do you mean by carbon nanotubes? [6]

What is a biodegradabl e polymer? Give exampl es. [9]
OR

Where are semiconductors used? [6]

Give oneexampleeach of zero-, one-and two-dimensiona nanomaterials?
[6]
What do you mean by Engineering plastics? Give examples [9]

PT.O.



Q5) @ What do you mean by calandering of elastomers? [9]
b) Writenoteon : Mixing mechanism of rubber/elastomers. [8]
OR

Q6) @ Which are the manufacturing techniques used for processing of rubbers?

[9]

b) Write note on: Extrusion of Rubber or elastomers. [8]

Q7) @ What do you understand by “Ceramics’? Distinguish between

“Traditional” and “Advanced” ceramics. [9]
b) Explain with sketch dlip casting for Ceramic processing. [9]
OR

Q8) @ What is mean by composites? Which are the attractive features of
composites make them suitable for specia areas of applications?  [9]

b) Explain with sketch any one technique of metal matrix composite
processing. [9]

X ok %k

[6402]-99 2



Total No. of Questions : 8] SEAT No. :
PD4139 [Total No. of Pages : 2
[6402]-100
S.E. (Production/ ProductionSandwich)
INDUSTRIAL ENGINEERINGAND MANAGEMENT
(2019 Pattern) (Semester - IV) (211094)

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)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Discuss various factors to select any business location. [6]

b) Differentiate between fixed cost and variable cost in break even analysis.

[6]

c) State stages for business growth. [5]
OR
02) a) Discuss qualities needed for becoming a good entherprener. [6]
b) Classify types of costs in detail. [6]
c) Describe process IPR.Why it is essential. [5]
03) a) Elaborate on various merit evaluation techniques. [6]
b) Explain concept of wages in detail. [6]
c) What is productivity? Why its study is important? [6]
OR
04) a) Discussrole of industrial engineer in manufacturing industry. [6]

b) State procedure for work measurement in manufacturing industry.  [6]

c) How to calculate productivity? State its process. [6]

PTO.



05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

Why study of motion economy is essential?

How to use Multiple Activity Chart? Explain it with suitable example.

Write a short note on MOST.

OR
Why Chronocylegraph is required? How to use it?
Briefon “5W and 1 H”.

Elaborate Use of the human body in motion economy.

Elaborate two handed chart in detail.
How to analyze performance rating?
Compare PMTS and MTM.
OR
What are the different types of work sampling?
What are the 4 types of allowances used in work study?

Write a short note on WES.

VOOV
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Total No. of Questions: 8] SEAT No. :
PD4140 [Total No. of Pages: 2

[6402]-101
S.E. (Production Sandwich)
MANUFACTURING PROCESS- 1
(2019 Pattern) (Semester - 1V) (211121)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r 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.

Q1) @ For Machining Centre, Explainthefollowing. [12]
1)  Principles, Working & Advantages
i)  Applications & Parts Programming

b) Explainthefollowing codes: [9]

) GO03

i) GB63

i) M 06

iv) M09

v) M30

OR

Q2) & What are CNC (Computer Numerical Control) machines and what
advantages do they offer over conventional machines? [10]
b) Explain the concept of FMS (Flexible Manufacturing System) and its
significancein modern manufacturing? [7]

Q3) @ Describe the process of extruding plastic film, including the equipment

involved? [8]
b) Explainwith neat sketch Injection Moulding Processwith itsAdvantages
& Applications. [10]

OR

PT.O.



Q4) g

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Explain in details of Blow Moulding Process with its Advantages &

Applications? [10]
What is Pressure Forming in Thermoforming, and how doesit affect the
final product? [8]
Explain with neat sketch EBM. State the Advantages, Limitations and
Applications. [9]
Explain with neat sketch USM. State the Advantages, Limitations and
Applications? [8]
OR

What isthe function of electrolytein ECM? List the common electrolyte
used in ECM. [5]

Explain the Principle with neat sketch of following. (Any Two) [12]
) EDM

i) AWM

i) 1BM

Describe the various types of jigs and fixtures used in manufacturing

processes? [12]
Describe factors considered for designing jig & fixture? [6]
OR
What are some general guidelines and proceduresfollowed in the design
of jigsand fixtures? [13]
Explainfool-proofing for jig & fixture? [9]
X %k sk
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Total No. of Questions: 8] SEAT No. :

PD4141 [Total No. of Pages: 4

[6402]-102
S.E. (Printing Engineering)

THEORY OFPRINTINGMACHINE & MACHINE COMPONENTS

(2019 Pattern) (Semester - 11) (202060)

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

1)

Q2) 8

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.

Neat diagrams must be drawn wherever necesssary.
Use of electronic pocket calculator is allowed.

Write short note on pivoted block brake. [5]
Definebrake and givesgenerd requirement of good brakelining materid.[5]

A single block brake has a brake drum diameter of 1.5 m and angle of
contact is 30°. It takes 350 Nm torque at 400 rpm. [Takeu = 0.30] [7]

Determine required force P when drum rotating clockwise.

Fig. 1(c)
OR
What are band brakes? Explain simple band brake with sketch. [5]
Explain double block brake with neat sketch. [5]

A bicycle and rider of mass 125 kg aretravelling at a speed of 10 km/hr
on alevel road. The rider applies brake to the rear wheel whichis1 m
diameter. How Far bicycle will travel before it comes to rest? Pressure
applied 120 N and u= 0.05. Also find number of revolutions. [7]

PT.O.



Q3) @ Derivean equation for maximum power transmitted by belt. [9]
b) Differentiate between Belt driveand chaindrive. [5]

c) A primemover running at 300 rpm drives DC generator at 500 rpm by
belt drive. Diameter of pulley on output shaft is 600mm assume slip of
3%. Determine diameter of generator pulley if the belt running over 6mm

thick. [7]

OR
Q4) @ Defineropedrive and itstypes. [9]
b) Differentiate between Flat belt and V- Belt. [5]

c) A belt embraces the shorter pulley 165° and runs at a speed of 1700
m/min. Dimension of belt are 20 cm, thickness 8mm. Its weights

1 gm/cm?3, u = 0.25. find maximum power transmitted if stress is
25 x 10° N/m. [7]

Q5) Thedimension of four bar chain mechanism are shown | figure,. Inwhich link
AD is fixed and the crank AB rotates at a uniform speed of 240 rpm in
clockwise direction. When the crank isat 60° with horizontal. [18]

Find-
1)  Angular velocity of link BC and CD.
i)  Absolute velocity of point E of structure BEC.

[6402]-102 2



Q6) For the mechanism showninfigurefind the acceleration of thedlider B. angular
velocity of OA is 18 rad/s. [18]

OR-100™h ™D
L, =13 ¥ad)s

250 A"

Sen \'ﬂ‘\k@

Fig. 6

Q7) Inafour-bar chain mechanism. Theangular velocity of MO is4 rad/s clockwise,
angular acceleration of OM is 12 rad/s* anticlockwise for a given position of
crank OM. [18]
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Q8) Figure shows a mechanism in which crank OA is rotating clockwise at

20 rad/s. Determine the angular velocity and angular acceleration of link BC
and DE at the instant shown.

[18]
®
al® .0
N

\o . 30
>
T
X 0€ = 60 ravn

c 06C =100 ™M™
| 20 = 130 mm

RC = L3I0 MM,

Fig. 8

POOD
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Total No. of Questions : 8] SEAT No. :

PD4142 [Total No. of Pages : 2

[6402]-103
S.E. (Printing Engineering)
INTRODUCTION TO PRINTING PROCESSES
(2019 Pattern) (Semester-I1I) (208281)

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

Instructions to the candidates:

D
2)
3)
4

01) a)
b)

02) a)

b)

03) a)
b)

04) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Describe the principle of screen printing with a neat sketch. [6]

What are the advantages and disadvantages of screen printing? [6]

Explain in brief about the aluminium screen-printing frames. [6]
OR

What are the advantages and disadvantages of wood screen printing
frame. [6]

What is the unit for hardness of a squeegee? How is it measured? [6]

Write down the different types of squeegees available in the market and

its suitable applications. [6]
How does mesh count affect the quality of screen printing? [6]
With a neat sketch explain mess thickness and mess opening. [6]

Describe polypropylene screen-printing mesh and its applications. [5]

OR
Briefly explain nylon screen printing mesh and its applications. [6]
What is the role of thread diameter in screen printing? [6]

What are the factors which affect ink film thickness in screen printing?[5]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

How to prepare materials for stretching in screen printing? [6]

What are two-part adhesives? Where it is used? [6]
What is grinding in screen printing? What are the steps involved in
grinding? [6]
OR
What is degreasing in screen printing? What will happen if degreasing is
not done properly? [6]
What is the purpose of base coat in screen printing? Generally what
color is used for base coat in screen printing. [6]
Describe the various screen stretching methods. [6]
With a neat sketch explain the indirect screen-printing method. [6]
Write any six applications for screen printing in advertisement. [6]

Calculate the time in seconds for exposing emulsion in screen printing.
The step scale value is 8 and the exposure unit light intensity is

4 mW/cm>. [5]
OR

How will you calculate the correct time for a screen-printing light sensitive

emulsion using a step wedge? [6]

Write short notes on screen printing of textiles. [6]

What type of inks are used in the screen printing of printed circuit boards?

[S]

otooloedesde
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PD4143

[6402]-104
S.E. (Printing Engineering)

SEAT No.:

[Total No. of Pages: 2

MATERIAL SCIENCE IN PRINTING AND PACKAGING

(2019 Pattern) (Semester - 111) (208282)

Time: 2%2Hours)
I nstructions to the candidates:

1
2)
3)
4)
5

AnswversQ.1or Q.2, Q.30or Q4,Q.50r Q.6, Q.7 0r Q.8.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.

[Max. Marks: 70

Q1) Explainthefollowing processeswith advantages, applicationsand limitations.

a)
b)

Mechanical Pulping process.
Chemical Pulping process.
OR

Q2) Explainfollowing Properties of paper.

a)
b)
c)
d)
€)

f)

Q3) Describefollowing polymerswith properties and applications:

a)
b)

pH

Curl
Brightness
Gloss
Humidity
Printability

PE and its types
OPP and its types

OR

[18]

[18]

[17]

PT.O.



Q4) Explainfollowing typesof polymerswith properties, typesand applicationg 17]
a) Polyethylene
b) Polypropylene
c) Polyvinyl chloride
d) Polystyrene

Q5) What are varieties of corrugated ply? Explain each with details and state

applications. [18]
OR
Q6) Explain glass as a packaging material with respect to its properties,
advantages, limitationsand applicationsin detail. [18]
Q7) @& WhatisFBB?Explainitspropertiesand applications. [17]

b) What is SBS? Explainits properties and applications.

OR
Q8) With neat diagram, explain the method of testing. [17]
a) Tensle strength of paper.

b) Contact angle of aliquid on asubstrate.

X ok %k
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Total No. of Questions : 8] SEAT No. :

PD4144 [Total No. of Pages : 2

[6402]-105
S.E. (Printing Engineering)
PRINTING DIGITALELECTRONICS
(2019 Pattern) (Semester - 11I) (208283)

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

Instructions to the candidates:

1) Solve Q1 or 02, 03 or 04, 05 or 06, Q7 or 08.
2)  Figures to 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 101100 =
b) 2’s complement of 11010111 =
c) 1011 x101=
d) 1110+10
e) Solve (8 —5)using 2’ s complement method
f)  Add 10011 and 10010
g) Add 984 and 599 using BCD addition.
h) 110101-100010
i) 1010010+0101101
OR
02) a) Design half adder and half subtractor with the help of K-Map. [9]
b) Describe the design of one bit magnitude comparator using k-Map. [9]

PTO.



03) Draw the clocked T flip flop circuit explain its function table and timing diagram.

[17]

OR
04) a) Draw and explain 3 bit synchronous up counters. [6]
b) Draw the circuits of any two combinational circuits. [6]
c) Depict Parallel in parallel out of shift register in detail. [5]
05) a) Describe the successive approximation ADC. [9]
b) Explain R-2R ladder type DAC. [9]

OR

06) Explain any type 2 types of RAM memories and ROM memory in detail.[18]

07) 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]
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Total No. of Questions: 8] SEAT No. :
PD4145 [Total No. of Pages: 2

[6402]-106
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) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.70r Q8.

2) Figurestotheright indicate full marks.

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) @ Explainstator resistance starter details. [9]

b) An 18.65 kW, 4 pole, 3 phase, 50Hz Induction motor has friction and
windage losses are 2.5% of output. The full load dlip is 4%. Calculate

rotor copper loss, rotor input and shaft torque of the motor. [9]
OR
Q2) @ Explainstar-deltastarter in details. [9]

b) The power input to a 3 phase induction motor is 60 kW. The stator
losses are 1 kW. Find the mechanical power devel oped and rotor copper
loss per phase. [9]

Q3) @ Explaintypesof lighting scheme. [9]

b) Findtota savingin electrical load and percentageincreaseinillumination
iIf instead of using twelve 150W tungsten lamps, we use twelve 80 W
florescent tubes. Assume, [8]

1)  Chokeloss of 25% of rated lamp wattage.

i)  Average luminous efficiency throughout life for each lamp is
15 Im/W and for each tube 40 Im/W.

i)  Coefficient of utilization remainsthe samein both cases.
OR

PT.O.



Q4) @  Write short note on flood lighting design. [9]

b) Explainrequirement of good lighting scheme. [8]
Q5) @ ExplainVertical coretypeinduction furnace. [9]
b) Explainhighfrequency eddy-current heating. [9]

OR

Q6) @ A dabofinsulating material 150cm?inareaand 1 cmthick isto be heated
by direct heating. The power required is400 W at 30 MHz. Materia has
relative permittivity of 5and power factor 0.05. Determine the necessary
voltage needed. Assume absolute permittivity is8.854x102F/m.  [9]

b)  Write short note on Indirect Arc furnace. [9]
Q7) @ Explainvarioustypesof relays. [9]
b) Explainadvantagesof electricdrive. [8]
OR
Q8) @ Explain selection of motors depending on load characteristics. [9]
b) Write short note on Solenoids. [8]
X %k sk
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Total No. of Questions: 8] SEAT No. :

PD4146 [Total No. of Pages: 2

[6402]-107
SE. (Printing)
FINISHING TECHNIQUES
(2019 Pattern) (Semester - V) (208286)

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

1
2)
3)
4)

Ql) a
b)
c)

Q2) &)

b)

Q3) g
b)

Q4) &)
b)

c)

Q5) 8
b)

c)

Attempt Q.1 or Q.2, Q.3 0or 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.

Distinguish between gathering and in setting process. [6]
Write short note on combination folding machine. [6]
Explainin brief folding to paper style. [9]
OR
Distinguish between buckle and knife folding mechanism with suitable
diagram. [6]
Write short note on folding to print style. [9]
Explainin brief what isfolding?What areits merits? [6]

Explainin brief factorsto be considered while seclecting aadhesives| 6]

Why rexineisbest covering material. [6]
Explainin brief the effect of wet adhesives on paper and board. [6]
OR
Write short note on glue pot. [6]
Distinguish between hot melt adhesives and water based adhesives. [6]
Explainin brief the factors governing the choice of adhesives. [6]
Distinguish between embossing and debossing process. [6]
Write short note on lamination methods. [6]
Write short note on index cutting process. [9]
OR

PT.O.



Q6) a)
b)

Q7) &

b)

Q8) a

b)

Distinguish between hot and cold foil stamping. [6]
Explainindetall Ruling process. [9]
Explainin brief wet and dry lamination methods. [6]

Calculate papers for endpapers in Quad royal size for 10,000 books in
royal 8vo size with 1% wastage allowances. [9]

How many boards of 25" x30” sizewill be required for making of covers
of 2,000 hard bound booksin demy octavo size? Allow wastage @ 2%.[9]

OR

Calculate papers for endpapers in double crown size for 5000 books in
crown 8vo size with 1 %. [6]

Estimate boards of 90Dkg in RA1 sizefor 10,000 booksin A5 size. [6]

Calulate cost of papers for endpapersin 2RA0 size with 70 gsm @ Rs.
70 per kg for 5,000 booksin A5 size. [6]

¥ %k %k
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PD4147 [Total No. of Pages: 2

[6402]-108
S.E. (Printing Technology)
INTRODUCTION TO PACKAGING CONCEPTS
(2019 Pattern) (Semester - 1 V) (208287)

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

1)

Q2) &

b)

Q3) 8
b)

Q4) 8
b)

Q5) 8
b)

Q6) a)
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

Neat diagrams must be drawn wherever necessary
Use of electronic pocket calculator is allowed

How packaging is promoting the product in market explainin detail. [9]

What is the importance of demography. [9]
OR

How packaging is providing additional value and differentiation to the

products. [9]

Explainretail market of packaging industry. [9]

Explain biological effect on product and package. [9]

What isthe effect of moisture, oxygen and other gases on product inside

the package. [8]
OR

Write down wood characteristics. [8]

Write down paper characteristics. [9]

Write down specific 1SO standards used in packaging industry. [9]

What istheimportance of quality control in packaging. [9]
OR

What isthe significance of specificationsin quality standards. [9]

What are the general benefits of holding | SO accreditation. [9]

PT.O.



Q7) @ Explainthegrowth of pharmaceutical packaging industry inindia.  [8]
b) Explainthegrowth of food and beverage packaging industry in India.[9]

OR
Q8) @ What should bethe specific segments can beidentified for opportunities
In the packaging equipment market in India [8]

b) How Indiahas become the world'sfifth largest packaging industry. [9]

POOD
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PD-4148 [Total No. of Pages: 2
[6402]-109

S.E. (Printing Engineering)
MICROPROCESSORAND MICROCONTROLLERTECHNIQUES
IN PRINTING

(208288) (2019 Pattern) (Semester - V)

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 full marks.

4)  Assume suitable data, if necessary.

Q1) Explainthedifferent registersavailablein 8051 microcontroller. [18]
OR

Q2) ExplanRAM and ROM Organization of 8051. [18]

Q3) Explainthe addressing modes used in 8051 microcontroller. [17]
OR

Q4) @ Writeassembly language program using 8051 instructions, [10]

I)  Addition of two 8 bit numbers
i)  Movement of datafrom one register bank to another register bank.

b) Explainfollowinginstructionsin microcontroller 8051 [7]
) CPLC
i) MOVCA, @A+DPTR
i) ADDC A,@Ri
iv) MUL AB
v) MOV A, #56H
vi) DEC A
vi) CLR C

PT.O.



Q5) Describe in detail about CWR for different modes of 1C 8255. [18]

OR
Q6) @ Describe programmable | C 8253 [9]
b) Explain programmableinterrupt control 1C 8259. [9]

Q7) Describe the programmable logic controller and its applications in printing
industry. [17]

OR

Q8) Explainthe use of microprocessor and microcontroller inthe printing industry.
[17]

ofo ofo ofo
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Total No. of Questions : 8] SEAT No. :
PD4149 [Total No. of Pages : 2
[6402]-110
S.E. (Printing Engineering)

PRINT PRODUCTION TECHNIQUES
(2019 Pattern) (Semester - IV) (208289)

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

1) Attempt 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) State the differences between analog original and the bitmap original.
What will happen if you try to print a continuous tone image directly?
How will you convert a continuous tone image into a halftone image?

9]
b) Explain with a neat sketch the penumbral and the diffraction theory of

light. [9]

OR
02) a) Explain in brief the amplitude modulated screening and the frequency
modulated screening. 9]

b) Describe the under colour removal (UCR) and the grey component
replacement (GCR) with appropriate sketches. [9]

03) a) Explain with a neat sketch the screening frequency and the screen angles
for different colours in a four-colour job. 9]

b) Among the five possible ink sequences CMYK, MYCK, YMCK, KCMY
and KYMC, which sequence is suitable for four colour printing. Justify

your answer. 9]

OR
04) a) Explain in detail the verification process for offset plate before actual
printing. [9]

b) Explain in detail the viewing and the illumination conditions for printed
material as per [SO. 9]

PTO.



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

What is dot gain? What is optical dot gain? What is the science behind
the formation of optical dot gain? [9]

What is mechanical dot gain? What are the factors which affect mechanical
dot gain? [8]

OR

Calculate the percentage dot area from the density of halftone area and
full tone area and then factor. (i) Dh=1, Df=0.5,n=1 and (i1)) Dh =1,

Df= 0.5, n= 1.6 using Yule Nielsen equation. [9]

Explain hue error and grayness with a neat sketch. [8]

Describe the demerits of offset printing and digital printing? [9]

Describe the importance of relationship between designer, customer and

printer in print production. [8]
OR

What is production planning and production control in print production?
Describe the roles and responsibilities of printing planning and production
control team. 9]

Describe in brief the limitations in gravure and flexography printing. [8]

[ O[] ©['®
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PD4150 [Total No. of Pages: 2

[6402]-111
S.E. (Robotics& Automation Engineering)

INDUSTRIAL ELECTRONICS& ELECTRICAL TECHNOLOGY

(2019 Pattern) (Semester - I11) (211501)

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

1)
2)
3)
4)

b)

Q2) g
b)

Q3) 8

b)
c)

Q4) &)

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.

Neat diagrams must be drawn wherever necesssary.
Assume suitable additional data if necessary.

Use of non-programmable calculator is allowed.

Explainfollowing functionsused inADC [6]
)  analogRead() function;

i) analogWrite() function;

i) analogReference() function

What isADC?Writefeaturesof ADC in AtMega 328P microcontroller.[4]
Draw and explaininterfacing of strain gauge with Arduino Atmega 328P.

Writeitsalgorithm. [8]
OR

Draw and explaininterfacing of LVDT with Arduino Atmega 328P. Write

itsalgorithm. [8]

Draw interfacing diagram of temperature sensor (LM 35) with Arduino
Atmega 328P. Output of LM 35 isconnected to Arduino analog input pin
number A2. [4]
Explain the concept of PWM with waveform. [6]

Explainthefollowing types of DC motorswith the neat diagram.  [6]
i) DC Series Motor,
i)  DC Shunt motor.
Explain construction of DC generator along with itsneat diagram.  [7]
Draw and explain Torque—Armature current characteristicsfor DC series
motor. [4]
OR
Explain the armature resistance control method used for controlling the
speed of the DC motor. Explainwith neat diagram. What are the drawbacks

of that method? [7]
Derive the torgue equation of DC motor. [6]
Draw and explain Speed —Armature current characteristicsfor DC series
motor. [4]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) 8
b)

The power input to the 550 V, 50 Hz, 6 pole, 3 phase induction motor
running at 970 rpm is 45 kW. The stator losses are 1 kW and windage
loss are 2 kW. Calculate [6]

) Sip;
i)  Rotor copper |oss;
i)  Efficiency of motor.

Explain power stagesin three phase induction motor. [4]
Explainworking, principle of three-phaseinduction motor along with the
neat diagram. [8]
OR
What isthe need of the starter? Explain the star-delta starter used to start
three phase induction motor, with the neat sketch. [8]
Draw and explain Torque—dlip characteristics for three phase induction
motor. [4]

A 6 pole, 50 Hz, 3-phase induction motor running at full load with 5%
slip develops atorque of 155 N-m at the shaft. Thefriction and windage
losses are 250 W, and stator iron losses amounts to 1600W. Cal cul ate[ 6]

i)  Output Power;
i) Rotor Copper loss;
i)  Efficiency at full load.

Write down two applications of the following motors. [4]
)  Stepper motor;
ii) BLDC motor.

Draw neat sketch of Universal motor and explain itsworking. [6]

Explain construction and working of Linear Induction Motor with neat

sketch. [7]
OR

Compare AC series and DC series motor in detalil. [4]

Draw the sketch of shaded poleinduction motor and explainitsworking.[6]

Explain the construction and working of the permanent magnet stepper
motor with neat diagram. [7]

0]616]0,
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[6402]-112
S.E. (Roboticsand Automation)
MANUFACTURING TECHNOLOGY
(2019 Pattern) (Semester - I11) (211502)

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

1) AnswersQ.lor Q2 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) @ How todoanalysisof wiredrawing operation. [9]
b) What materials are commonly used in extrusion processes, and what
factorsinfluence material seclection. [8]

OR
Q2) & Explainstripdrawing operationin detail. [9]
b) How doesdie designimpact the extrusion process? Provide examples of
different die designs and their applications. [8]

Q3) @ List and explain fundamental principles involved in spot welding

process. Also state its advantages and limitations. [9]
b) Explainultrasonic welding processin detail. [8]
OR

Q4) a) Elaborate equipment/accessories needed to carry MIG operation.  [9]
b) How doesthe thickness and types of base material influencethewelding
process and joint design? [8]

Q5) @ Explainwith aneat sketch process of plasmaarc machining. [9]
b) Compare conventional machining process to non-conventional
machining process. Also write advantages and limitations of both
processes. [9]

OR

PT.O.



Q6) @ Discusslaser electrochemical machiningin detail. [9]

b) Explainworking principleof EDM. [9]

Q7) Write ashort note on:

a Emerging trends or future directions in the field of robotics and their

potential impact on variousindustries. [6]

b) Assembly of parts using robot. [6]

c) Application of robot for painting work. [6]
OR

Q8) Write a short note on:

a) Application of roboticsin press working operation. [6]

b)  Utilization of roboticsin manufacturing process. [6]

c) Advantagesof roboticsin pharmaceutical industry. [6]
Xk %k kK
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[6402]-113
S.E. (Robotics & Automation Engineering)

MATERIALS SCIENCE AND ENGINEERING METALLURGY

(2019 Pattern) (Semester - I1I) (211503)

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

Instructions to the candidates:

D
2)
3)
4
5
6)

01) a)
b)

02) a)
b)

03) a)

b)

Attempt Q.1 or Q.2, Q.3 or Q. 4, Q.5 or 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 conditioning of metal powders? Why is it done? [8]
Explain Term : [8]
1)  Electrical Contact Materials.
1) Cermets.

OR
Write down the process of powder metallurgy in brief. [8]
Write note on : [8]
1)  Diamond impregnated Cutting Tools.

1)) Cemented carbide tipped tools.

What is steel? What is meant by eutectoid, hypereutectoid and

hypoeutectoid steel also draw its microstructure? [10]
Classify Cast Iron? And give its application. [8]
OR

PTO.



04) a)

b)

05) a)
b)

006) a)
b)

Q7) a)
b)

08) a)
b)

Define following. [10]
1)  Ferrite

i)  Austenite

i) Pearlite

iv) Cementite

v) Bainite

Explain the following with neat diagram : [8]
1)  Sensitization of steel.

1)  Eutectic transformation.

Write note on Transformation products of austenite. [9]

What is purpose of Tempering? Give its classification and explain types

of tempering heat treatment process. [9]
OR

What is temper embrittlement? How it is avoided? [9]

Write note on : 9]

i)  Carburizing.
ii)  Nitriding.

i) Carbonitriting.

Give composition and properties of any three bearing materials. [9]

Write Note on Composite Material and Sports Materials. [9]
OR

Write note on Super alloy. [9]

Write Note on Aluminum and its Alloy. 9]

> > >
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[6402]-114
S.E. (Roboticand Automation)
INDUSTRIAL ENGINEERINGAND MANAGEMENT
(2019 Pattern) (Semester - V) (211508)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 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) @ Describe the entrepreneur’s role and task. [9]
b) Following dataisavailable for ABC company; [12]
Selling Price per unit = Rs. 110
Variable cost per Unit = Rs. 70
Fixed cost = Rs. 1,00,000
Total units sold = 20,000
Cdculate:
) PVrdio
i)  BEPinunits
i) BEPinsaes
Iv) Total Profit
v) Marginof Safety

OR
Q2) @ Describethe characteristics of an entrepreneurship. [9]
b) Explainthefollowing termsrelated to Break Even Analysis. [12]
1)  Contribution
i) PVratio
i)  BEPinunits
Iv) BEPinsdes

v) Total Profit
vi) Marginof Safety

PT.O.



Q3) 8

b)

Q4) 8
b)

Q5) 8

b)
Q6) a)
b)
Q7) @
b)

Q8) a
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) [9]
Describe Halsey plan and Rowan plan of wage and incentive system with
thelr characteristics, advantagesand limitations. [8]
Describe principles of motion economy related to [10]
)  Work place

i)  Design of equipment and tools.
Describe SIMO chart with suitableillustration and appropriate symbol s.[ 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 cal culated using work sampling study. [10]
Thefollowing datais collected from work sampling study. [8]
Determine

1)  Norma time
i) Standardtime

Duration of the study (Hrs) 1500
Total number of units produced during study 9000
Total number of observations 750
Number of observations of productive work 600
Number of observations of machine controlled work 400
Average performancerating 100
Total allowances (%) 15
OR
Describe various types of allowances used in time studly. [8]
Describe MTM and MOST with suitableillustration. [10]
Xk k %k
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[6402]-115
S.E. (Robotics& Automation Engineering)
CONTROL SYSTEM ENGINEERING
(2019 Pattern) (Semester - 1V) (211509)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 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) @ Explain Routh Hurwitz Stability Criteria. [9]
b) If G=K/S(S+6) (S+8) and H(S) = S+2. Comment on stability. [8]

OR
Q2) @ What isstability? Explain stable, unstable, marginally and conditionally
stable system with locations of rootsin s plane. [9]

b) i) The System with Characteristics Equation Q(S) = S + 2KS? +
(K +2) S+4=0find range of K for stability

i) Investigate the stability of system with Characteristics equation
Qe =5+55+10S + 10%+55+1=0

[4+4=8]
Q3) @ Definephase margin and gain margin. Also draw a40db/dec line passing
throughw =1, 5db till w=5. [8]
b) Whatisfrequency domain anaysis? Explainany onestability criteriaused
in frequency domain to check the stability of system. [9]
OR
Q4) @ Draw the polar plot for (S) =1 + as. [8]

b) Derivethe expression for Resonant Frequency and Resonant Peak [9]

Q5) @ Define PLC? What are the necessity of PLC? Give advantages and

disadvantages of PLC. [9]
b) State the sampling theorem explain the process of sampling and
quantization with waveform. [9]

OR

PT.O.



Q6) a)

b)

Q7) &

b)

Q3) a)

b)

Explain digital control system in detail. Enlist its advantages and
Applications. [9]

Explain the selection criteria used for PLC. [9]

Enlist phase lead design steps using bode diagram with effects,
advantages, disadvantages of phase lead compensation. [9]

Explain the procedure to design of leg compensator using root locus.[9]
OR

Design a lead compensator for the system with open loop transfer
function G(S) = 9/S(S+3) to meet following specifications. [11]

) Steady state error for ramp input be less than or equal to 0.05
i)  Phasemargin of at least 45 degree.

Explain the Procedureto design of lead compensator using root locus.[ 7]

X ok %k
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[6402]-116
S.E. (Robotics & Automation)
DESIGN OF MACHINE ELEMENT
(2019 Pattern) (Semester - 1V) (211510)

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

1)
2)
3)
Ql)
b)

c)

Q2) 8

Answer Q.l or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q. 7or Q.8.
Use of scientific calculator is allowed.
Figures to the right side indicate full marks.

Explain Along with Sketch different Types of Screw Threads. [4]

Deriveexpressionfor efficiency of squarethreadsand Maximum efficiency
of square threads. [8]

An electric motor driven power screw moves anut in ahorizontal plane
against a force of 75 kN at a speed of 300mm/min. The screw has a
single square thread of 6 mm pitch on amajor diameter of 40 mm. The
coefficient of friction at screw threads is 0.1. Estimate power of the
motor. [6]

OR

A power transmission screw of a screw press is required to transmit
maximum load of 100 kN and rotates at 60 r.p.m. Trapezoidal threads
areasunder The screw thread friction coefficient is0.12. Torquerequired
for collar friction and journal bearing isabout 10% of thetorqueto drive
the load considering screw friction. Determine screw dimensionsand its
efficiency. Also determine motor power required to drive the screw.
Maximum permissible compressive stressin screw is 100 MPa [9]

Nominal dia, mm | 40 50 60 70
Coredia, mm 325 415 50.5 59.5
Mean dia, mm 36.5 46 55.5 65
Core area, mm? 830 1353 2003 2781
Pitch,mm 7 8 9 10

PT.O.



b)

Q3) 8
b)

Q4) g
b)

Q35) 8
b)

Thelead screw of alathe has single-start | SO metric trapezoidal threads
of 52 mm nominal diameter and 8 mm pitch. The screw is required to
exert an axial force of 2 kN in order to drive the tool carriage during
turning operation. The thrust is carried on a collar of 100 mm outer
diameter and 60 mm inner diameter. The values of coefficient of friction
at the screw threads and the collar are 0.15 and 0.12 respectively. The
lead screw rotates at 30 rpm. Calculate (i) the power required to drive
the lead screw; and (ii) the efficiency of the screw. [9]

List out the Different Material Used in Spring. [5]
Define the Following Terms : Solid length, Free length, Spring index,
Spring rate. [4]

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 concept of Surgein Springs. [4]

Designaclosecoiled helical compression spring for aserviceload ranging
from 2250 N to 2750 N. The axial deflection of the spring for the load
rangeis 6 mm. Assume aspring index of 5. The permissible shear stress
intensity is 420 MPa and modulus of rigidity, G = 84 KN/mm?. Neglect
the effect of stress concentration. Draw a fully dimensioned sketch of
the spring, showing details of the finish of the end coils. [6]

At the bottom of amine shaft, agroup of 10 identical close coiled helical
springsare set in parallel to absorb the shock caused by thefalling of the
cagein caseof afallure. Theloaded cageweighs 75 kN, while the counter
weight hasaweight of 15 kN. If theloaded cagefallsthrough aheight of
50 metresfrom rest, find the maximum stressinduced in each spring if it
Is made of 50 mm diameter steel rod. The spring index is 6 and the
number of active turns in each spring is 20. Modulus of rigidity,

G = 80 kN/mm? [7]
Write a short note classification of Gear. [4]
Comparison Between Involute and Cycloidal Gears Explain. [4]
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Q6) a)
b)

Q7) 8
b)

A pair of straight teeth spur gearsisto transmit 20 kW when the pinion
rotates at 300 r.p.m. The velocity ratio is 1 : 3. The allowable static
stresses for the pinion and gear materials are 120 MPa and 100 MPa
respectively. The pinion has 15 teeth and its face width is 14 times the
module. Determine: 1. module; 2. facewidth; and 3. pitch circlediameters
of both the pinion and the gear from the standpoint of strength only,
taking into consideration the effect of the dynamic loading. The tooth
form factory can betakenasY =0.154 - 0.912/ No of Teeth and Velocity
factor Cv = 3/3+v [10]

OR
Explain Causes of Gear Tooth Failure in detail. [4]

A reciprocating compressor isto be connected to an electric motor with
the help of spur gears. The distance between the shaftsisto be 500 mm.
The speed of the electric motor is 900 r.p.m. and the speed of the
compressor shaft isdesired to be 200 r.p.m. Thetorque, to be transmitted
1S5000 N-m. Taking starting torque as 25% more than the normal torque,
determine: 1. Module and face width of the gearsusing 20 degrees’ stub
teeth, and 2. Number of teeth and pitch circle diameter of each gear.
Assume suitable values of velocity factor and Lewis factor. [9]

A bronze spur pinion rotating at 600 r.p.m. drivesacast iron spur gear at
atransmissionratio of 4 : 1. The alowable 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 8mm. The
face width of both the gears is 90 mm. Find the power that can be
transmitted from the standpoint of strength. [9]

Explainin Details Types of Bearing. [4]

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 per cent of time, 2 kN for 20 per cent of time, 1 kN
for 30 per cent of time and no load for remaining time of cycle. If the
total life expected for the bearing is 20 x 106 revolutions at 95 per cent
reliability, calculate dynamicload rating of the ball bearing. [7]

Select asingle row deep groove ball bearing for aradial oad 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 yearsat 10 hours per day. Assume uniform and steady
load. [6]
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OR
Q8) @ WriteA short on Lubrication and Mounting of Bearing. [9]

b) A 22KW, 1440 rpm Electric Motor is directly coupled to a shaft of 25
mm diameter, which supported by cylindrical roller bearing. The shaft
transmits power to another line shaft through the flat pulley of 300 mm
diameter whichis placed mid-way between two bearing. The coefficient
of friction between the belt and pulley.is 0.3,while angle of lap is 180°.
The belt is horizontal, the load factor is 1.5 if expected life is 50,500
hours, select bearing from manufacturing catalogues Bearing No - NU2205
and NU-2305 having basic dynamic Capacity C KN is 15.99 and 31.39
Respectively. [8]

c) Writeashort note on Selection of Bearing Life [4]

Por P Pm

[6402]-116 4



Total No. of Questions: 8] SEAT No. :

PD-4156 [Total No. of Pages: 2

[6402]-117
S.E. (Robotics & Automation)
METROLOGY & QUALITY ASSURANCE
(2019 Pattern) (Semester - 1V) (211511)

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

1)
2)
3)
4)
5)

Ql) &
b)

Q2) &)

b)

Q3) 9
b)

Q4) 3

b)

Q5) 9
b)

Solve Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Neat Diagram must be drawn wherver necessary.

Useof Logarithmic Table, Slideruleis Electronic pocket calculator isallowed.

Sketch & describe gear tooth vernier caliper. [8]
Explain with neat sketch Floating Carriage Micrometer. [9]
OR
Derive an expression for measuring of effective diameter using Two
Wire Method. [8]
Explain the Base Tangent Method & Derive an expression for the value
of base tangent length. [9]
Draw & Explain OC curve. [9]
Explainwith suitable example Process capability & Natural Tolerance.[9]
OR
Differentiate between Random (Chance) Causes & Assignable (Special)
Causes. [9]

What is Statistical Quality Control ? State its Objectives & Advantages.
[9]

Write a short note on Q.F.D. [8]
Write a short note on Total Quality Management. [9]
OR

PT.O.



Q6) a
b)

Q7) a
b)

Q8) &
b)

[6402]-117

With neat sketch explain Juran's Trilogy. [8]
Explain any three new quality control toolswith neat sketch. [9]
Explain history & evolution of 1SO 9000 series. [9]

Explain function, methodol ogy, and advantages of quality audit.  [9]
OR
Explain the Concept of 1SO 14000. [9]

State & Explain prerequisitesfor implementing 1SO 9000 quality standards.
[9]
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[6402]-118
S.E. (Robotics and Automation)
COMPUTER GRAPHICS FOR ROBOTICS
(2019 Pattern) (Semester - 1V) (211512)

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

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figuresto theright side indicate full marks.

3) Use of Calculator is allowed.

4) Assume the suitable data, if necessary.

5) Neat diagrams must be drawn wherever necessary.

Q1) g

b)

Q2) &)

b)

Q3) 8

b)

For the following data, predict y at x = 1.5 using forward difference
method. [12]

x| 1|3 |5]| 7

y 8|56 10

Explain with suitable example, the application of finite difference method

for 3D interpolation. [9]
OR

For thefollowing data, useinverse distance weighting method to interpol ate

ax=2y=1 [10]

x 012 3

y 1.3 2 2

z 120158123105

Explainwith suitable example: Lagrange method of interpolation.  [7]

A line with end point (3, 5,0) and (6, 2, 0) is revolved about x-axis by
360° to generate surface of revolution. Obtain the point on this surface
fort = 0.4 and s= 0.6. Wheret is parameter for line and s is parameter
for revolution. [7]

Explain with suitable example the steps to obtain X, y, and z co-ordinate
of apoint on the quadratic Bazier surface patch using given control points.
[10]

P.T.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

OR

Explain the applications of B spline and Bezier curves in robot path
planning. [10]

Derive an equation of a point on Cubic spline surface in matrix form.[ 7]

Determine the point of intersection of following two lines: Line AB:

A(6,8,4), B(12,15,4) and Line CD: C(6,8,2), D(12,15,6). [10]

Explain the method to obtain equation of line of intersection of two given

planes. [8]
OR

A plane contains vectorsa=5i + 32j —2kand b =i + 2k . A point in the
planeis (2, 3, 1). Obtain the equation of plane. [10]

A triangle has vertices P1(2, 3), P2(5, 5), P3(4, 7). Determine whether
point P(3, 5) liesinsdethetriangle, outsidetriangle or ontheedge. If itis
on the edge then mention that edge. [8]

Demonstrate with example, the outer product of 2 vectorsin 3 dimensional

space. [9]

Explain the applications of applied geometric algebra for modelling of

robotics physics. [9]
OR

What do you mean by an outer product? What are the properties of outer

product? [9]

Show that the multiplication of basisbladese , and e ,is—€,.. [9]
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[6402]-119

S.E. (Automobile &M echanical/Mechanical S W/Automation & Robotics)
SOLID MECHANICS
(2019 Pattern) (Semester - [11) (202041)

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

1) Answer Qlor Q.2 Q.30r Q4,Q.50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

Q1) @ Thecross section of beam is as shown infig. 1 (a)
Determine maximum tensile and compressive stresseswhen the beamis
subjected Uniformly Distributed Load of 2 kN/m and length of span is
3mfor
I) Cantileverand

i)  Simply supported beam. The beam resist bending moment about

neutral horizontal axis. [9]
120
0
N
5 8
Fig. 1 (a)

All dimensionsarein mm

PT.O.



b)

Q2) g

b)

A beam of symmetrical | section 200 mm x 400 mminsize. Thethickness
of flange is 20 mm and web is 15 mm. The beam is carrying maximum
shear force 80 kN. Find shear stressvalue at Neutral axis, A, B, C,D, E
and F. Also draw stressdistribution diagram over the depth of section.[9]

400 15.

L, | 2]

Fig. 1 (b)
All dimensionsarein mm

OR

A horizontal steel girder having uniform cross section of 14 mlong and
Is simply supported at its ends. It carries two concentrated loads as
showninFig. 2 (a)

Calculate the deflection of the beam under the loads C and D. Take E =
200 GPaand | =160 x 10° mm?* [9]

12 kN 8kN

— e

3m o 6.5m ] | 4.5m

Fig. 2 (a)

A simply supported beam of 8 m span carrying UDL of 10 kN/m and
permissible stress in the material of beam is 30 N/mm?. Find the
dimensions. [9]

)  depth (d) and
i)  width (b) of beam cross section, if depth to width ratio is 2.

UDL 10 kN/m
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Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Determinethe diameter of solid shaft which will transmit 275 kW at 300
rpm. The maximum shear stress should not exceed 30 N/mm? and twist
should not be more than 1° in a shaft of 2 m. The modulus of rigidity of
thematerial is 1x10° N/mm? [8]
A hallow aloy tube 4 m long with external and internal diameters of 40
mm and 25 mm respectively was found to extend 4.8 mm under tensile
load of 60 kN. Find the buckling |oad for the tube with both ends pinned.
Also find the safe load on the tube taking afactor of safety as5.  [9]
OR

A solid circular bar 25 m long and 120 mm diameter wasfound to extend
1.2 mm under tensile load of 52 KN. The bar isused as strut. Determine
crippling load and also safe load taking factor of safety as 5 with the
following end conditions. [9]
Both ends are fixed

A composite shaft consists of copper rod of 20 mm diameter enclosed
in asteel tube of 60 mm external diameter and 20 mm thick. The shaftis
required to transmit to torque of 1200 N-m. Determine the shear stresses
developed in the copper and stedl if both the shaft have equal length and
welded to aplate at each end so that their twists are equal . Take modulus
of rigidity for steel astwice that copper. [8]

Construct the Mohr’ scirclefor apoint in the machine member subjected
to pure shear of 50 MPa. Determine the maximum and the minimum
stresses induced and orientation of their planes. [9]

A bolt is under an axial pull of 12 kKN together with a transverse shear
force of 6 kN. Calculate the diameter of bolt using Maximum shear stress
theory. The elastic limit of bolt material is 300 MPa and Poisson’s
ratio = 0.3. Factor of safety is 3. [9]

OR

At apoint in astrained material the normal stresses acting are +50 M Pa
and —30 MPa at a plane right angle to each other, with a shear stress of
20 MPa. [9]

Determine
1)  Principal stressesand their nature

i)  Normal and tangential stresseson aplaneinclined at an angle of 25°
with the plane +50 M Pa

The stressesinduced at a critical point in amachine component made of
steel areasfollows: [9]

c,= 100 N/mm?, o = 40 N/mm?, 7,, = 80 N/mm?,
Calculate the factor of safety by:
)  Maximum shear stresstheory

i)  Maximum normal stresstheory,
i)  Maximum distortion energy theory. Assume Syt = 380 N/mm?
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Q7) @ 4 column 1.2 m x 1.2 m is subjected to an eccentric load 600 N as
shown in fig 7 a. Find the stresses at the corner A, B, C and D. [9]

r D

1.2im : 0.25/m

c B
fig 7a

b) The dimensions of overhang crank are shown in fig 7 b. The force P

acting at crankpinis 1 kN. Thecrank ismade of steel 30C8 with allowable

shear stress 100 M Pa. Using shear stresstheory of failure, determinethe
diameter at section XX. [8]

:sur :

|
|

1
o n LY o p—
T

t g
XL U

100

Dimensions are in mm
Fig.7b
OR
Q8) @ A hdlow circular column of external diameter (d.) 250 mm and internal
diameter (d) 200 mm carries projecting bracket on which aload of 20
KN rests. The center of load from center of column is 500 mm. Find the

stresses at the sides of colunm and plot stress distribution across circular
column. [9]
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b) The shaft of an overhang crank is subjected to a force P of 2 kN as
shown in fig. 8 b. The shaft is made of 30 Mn2 steel having allowable
shear strength equal to L00N/mn??. Determinethe diameter of the shaft.[8]

DOOD
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[6402]-120
S.E. (Automobile& M echanical Engineering/M echanical Sandwich/
Automation and Robotics Engineering)

SOLID MODELINGAND DRAFTING
(2019 Pattern) (Semester - 111) (202042)

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 necesssary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Explain Boundary Representation with itsadvantages and disadvantages?
[8]
b) Explain the concept of Half Space in solid modeling with its different

types. [9]

OR
Q2) @ Explain the concept of feature based modeling with its advantages and
disadvantages. [9]
b) What do you mean by assembly modeling? Also differentiate between
bottom up assembly and top down assembly. [8]

Q3) @ Givenatriangle with corner coordinates (0, 0), (1, 0) and (1, 1). Rotate
the triangle 90 degree anticlockwise direction and find out the new

coordinates. [9]
b) Whatisthetransformation? Explainitin detailswith classification? [9]
OR
Q4) & Writeashort note on any two with neat sketch: [8]

1)  Model Coordinate System (MCS)
i)  Working Coordinate System (WCS)
i)  Screen Coordinate System (SCYS)
b) What is Geometric Projection? Explain any two types of projectionsin

details. [10]
Q5) @ Explain CAD Kernelsindetallswithitsdifferent types. [9]
b) Explain Direct Data Translatorswith neat sketch. [8]

OR

PT.O.



Q6) & WhatisAdditive Manufacturing? Explainthe 3D printing with principal
of working, advantages and disadvantages? [9]

b) Explaintheconcept of CAD Geometry Clean-up with suitable example? 8]

Q7) @ Explaintheconcept of Product and Manufacturing Informationin details
with neat sketch? [9]

b) Whatis CAD customization? Explain Need for CAD Customization.[9]
OR

Q8) @ ExplanApplication Programming Interfacein detailswith itsadvantages
& disadvantages. [9]

b) Explain CAD Automation with typesand suitable examples? [9]

0]616]0,
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[6402]-121

S.E.(Automobile & Mechanical Engg./Mechanical Sandwich)

ENGINEERING THERMODYNAMICS
(2019 Pattern) (Semester-I1I) (202043)

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

Instructions to the candidates:

D
2)
3)
4
5

Q1) a)
b)

02) a)

b)

03) a)
b)

Solve Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Assume suitable data wherever necessary.

Figures to the right indicate full marks.

Use of steam tables is allowed if required.

State and explain the Clausius theorem. [5]

A solid metal sphere at temperature 400°C is dropped in an insulated
water bath containing 10 kg water at 25°C. The water bath reaches steady
state temperature of 50°C. C, of water is 4.186 kJ/kg.K. Find the change
of entropy for the metal sphere and the water bath. Comment on to the

reversibility of the process. [6]

Explain Availability and Unavailability. [6]
OR

State and explain the Third Law of Thermodynamics. [5]

A Carnot engine receives heat from a source at 350°C causing an increase
in entropy of 5kJ/kgK. The engine delivers 1000kJ/kg of work. Determine
the efficiency of the cycle and lowest temperature in the cycle. [12]

State and Explain different components of Thermal Power Plant.  [6]

Explain the effect of following operating parameters on performance of
Rankine Cycle. (4]

i)  Boiler Pressure

i) Condenser Pressure

PTO.



04) a)

b)

05) a)
b)

006) a)

b)

Explain in briefthe following. [8]
1)  Enthalpy of evaporation
i)  Enthalpy of dry saturated steam
1) Enthalpy of superheated steam
iv) Specific volume of wet steam
OR

Explain with the help of a neat diagram, the working of separating and
throttling(combined) steam calorimeter. [6]

What is Mollier Diagram or Enthalpy-Entropy Diagram for water and
steam? Draw and Explain following lines on it. [12]

1)  Dryness Fraction Lines
i)  Constant Volume Lines
i) Constant Pressure Lines
iv) Isothermal Lines

v) Isentropic Lines

Explain with a neat sketch working of Bomb Calorimeter. [8]

The percentage analysis by mass of a solid fuel is as follows: C = 87%,
H, = 3%, O,= 3%, N,= 1%, S = 1% and remaining is ash. If 50%
excess air is supplied, Find: [9]

1)  Theoretical amount of air required for complete combustion of fuel.
i) Total mass of flue gases.
OR

Explain with a neat labelled diagram explain working of an Orsat Apparatus.
[7]

Define the following terms: [10]

1)  Mass Fraction

i) Mole fraction

i) Stoichiometric A/F Ratio

iv) Theoretical air

v)  Excess air

[6402]-121 2



Q7) a)
b)

08) a)
b)

Write a short note on classification of Boilers. [5]
The following results are recorded during a boiler trial. [8]

Pressure of steam: 12 bar, Mass of feed water = 4500kg/hr, Temp. of
feed water=75°C, dryness fraction of steam=0.96, Fuel used=490 kg/hr,
Calorific value of fuel= 35700 kJ/kg, mass of dry flue gases=
18.57 kg/kg of fuel, Temp. of flue gases=300°C, Boiler house temp =
16°C, Specific heat of flue gases = 0.97 kJ/kg-K, ash and unburnt coal
collected in the ash pit =2% by mass., moisture in coal = 4%by mass.
Draw heat balance sheet per kg of fuel.

P(bar) Tsat (°C) h, (kl/kg) h,, (kJ/K)
12 187.96 798.4 1984.3
Differentiate between Boiler Mountings and Boiler accessories. [5]
OR

Derive an expression for height of chimney in case of Natural draught.[6]

Calculate the height of chimney required for producing a draught
equivalent to 19mm of water. The flue gas temperature is 290°C and

ambient temperature is 25°C. Amount of air required per kg of fuel is
23 kg. [6]

Differentiate between Low Pressure and High Pressure boilers. [6]

otooleelesle
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[6402]-122

S.E. (M echanical/Automobile/M echanical Siw/Automation & Robaotics)

ENGINEERINGMATERIALSAND METALLURGY
(2019 Pattern) (Semester - 111) (202044)

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

1
2)
3)
4)
5

Ql) 8
b)

C)

Q2) &

b)

Q3) 8
b)

AnswversQ.1or Q.2, Q.30or Q4,Q.50r Q.6, Q.7 0r Q.8.
Figuresto the right indicate full marks.

Use Graph paper for graphical solution.

Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

With neat |abelsdraw Iron-1ron Carbide equilibrium diagram. [6]
Briefly describe the phenomenon of coring and why it occurs. Discuss
undesirable consequence of coring. [6]
Draw a self-explanatory cooling curvesfor [6]

I)  Binary Solid SolutionAlloys
i)  Binary EutecticAlloys
OR

Define Phase, System and Solid Solution? Give metallurgical example of
each? [6]

With phase transformation mention critical temperature in Iron-Carbon
equilibrium diagram. [6]

State Gibbs Phase rule? List application and Limitation of Gibbs Phase
rule? [6]

Explain the austenite to pearlite transformation with asuitable sketch.[ 6]
With the help of neat sketch explain flame hardening process. Also state

itsapplication. [6]

Define Annealing Process? List advantages of annealing process? Gives

type of Annealing with use of them? [9]
OR

PT.O.



Q6) a)
b)

Q7) &

b)

Q3) a)

b)

Draw timetemperature transformation diagram. [6]
Explain Martempering process with a neat sketch. Also state the
advantages and disadvantages of it. [6]
What is retain austenite. List advantages and limitation of retain
austenite. [9]
Examine the effect of alloying element on alloy steel? Give suitable
example? [6]
Define Cast Iron? State the classification of cast iron. What are the
advantages of cast iron over steels? [6]

Explain need of Designation of Steel? State the composition of the
following steel whichisspecified asper SAE Designation System:  [5]
) 1018

i) 1340
i) 4340
OR
With neat diagram explain term sensitization of stainless steel? How to
avoid sengitization of stainlesssteel ? [6]
Draw the microstructure of Grey Cast Iron, White Cast Iron and Nodular
Cast Iron. [6]
What is SAE designation of materials? Explain in detail with two
examples. [9]
Suggest suitable non-ferrous material for the following applications and
write its composition and properties. [6]
) Béls

i)  Bulletenvelopes
i)  Measuring tapes
Write short note on Age Hardening? What are advantage and

disadvantage of age hardening? [6]

Differentiate between Ferrous and Non-ferrous Materials considering

industrial application and Mechanical properties? [6]
OR

Write a short note on (Composition, Properties and Applications):  [6]
1)  Alnico

i) Y-Alloy
List Essential Properties of Bearing Materials? Suggest Bearing material
for Food Processing & Heavy-duty applications in aircrafts. [6]

What isAdditive Manufacturing? Explain required propertiesof additive
manufacturing materia s? List any two additive manufacturing materials? 6]

¥ %k %k
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[6402]-123
S.E. (Automobile/Mechanical/Mechanical Sandwich)

ELECTRICALAND ELECTRONICS ENGINEERING

(2019 Pattern) (Semester - 11I) (203156)

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

Instructions to the candidates:

D
2)
3)
4
5

01) a)

b)

02) a)

b)

Solve Q1 or Q2, O3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Use of non-programmable calculator is allowed.

Draw a neat sketch of a 4-Pole DC machine. Label main parts of it. State
the function of any three parts. [6]

A 210V, DC shunt motor runs at 1200 rpm when the armature current is
20 A. Calculate the speed if the torque developed is doubled. Given that
armature resistance is 0.25 Q. [6]

Explain regenerative braking of a DC shunt motor with the help of neat
diagrams. [6]

OR

Explain any one method of speed control of DC shunt motor with neat
diagram. [6]

Draw and explain the characteristics of a DC shunt motor. [6]

A 220 V DC shunt motor with armature resistance of 0.5 Q runs at
800 rpm on full load and draws an armature current of 20 A. If resistance
of 1Q is added in series with armature winding, find the speed at half
load condition. Assume that the flux is maintained constant. [6]

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

Differentiate between a squirrel cage and a slip ring induction motor;
writing any six points. [6]

Draw and explain the Torque-Slip characteristics of a 3-phase induction
motor with respective mathematical expressions. Clearly mark the two
regions and point of maximum torque and starting torque. [6]

A 3-phase, 8 pole, 50 Hz induction motor has a slip of 1% at no load and
2% at full load. Determine : [5]

i)  synchronous speed

i) no load speed

i) full load speed

iv) frequency of rotor current at standstill

v) frequency of rotor current at full load
OR

Derive the expression for the torque developed in a three phase induction
motor under running conditions. [6]

State different types of starters used for starting a three phase Induction
motor and explain any one of them with the help of neat diagram.  [6]

The output of a three phase induction motor running at 4% slip is

38 KW. Find the rotor copper loss and motor efficiency if the stator
losses and mechanical losses are 3500W and 1300W respectively. [5]

Draw the block diagram of an Electric Vehicle (EV) structure and explain

the function of major parts in it. [6]

Differentiate between Battery EV and Hybrid EV. [6]

Draw and explain Vehicle to Grid (V2G) technology with the help of

suitable block diagram. [6]
OR
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06) 2)

b)

Q7) a)

b)

08) a)

b)

Enlist and explain the subsystems of an Hybrid Electric Vehicle (HEV)
with suitable diagram. [6]

Explain the configuration of a parallel Hybrid EV with suitable sketch.[6]

Elaborate the impact of usage of EV on power grid. [6]

Write voltage, specific energy, C-rate, cycle life, thermal runaway and
applications of LFP battery. [6]

Explain the factors for selection of motors for an EV. [6]

What is a supercapacitor? How can it be useful in the making of an EV?[S5]

OR

Explain the operation of a three phase induction motor drive for an EV
with the help of a block diagram. [6]

Draw the block diagram of Battery Management System (BMS) and
explain the working of'it. [6]

Explain the use of hydrogen fuel cell in EVs. [5]
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[6402]-124
S.E. (Mechanical)/(Automation & RoboticsEngg.)/(Automobile &
M echanical Engg.)/(M echanical Sandwich)
KINEMATICSOF MACHINERY
(2019 Pattern) (Semester - 1V) (202047)

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 indicate full marks.

4) Assume suitable data if necessary.

Q1) @ For the engine mechanism shown in Fig. 1. The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are
OA = 150mm; AB = 450 mm; PB = 240 mm; BC = 210 mm;
CD = 660mm. [10]

Using relative vel ocity and accel eration method. Determine:
1)  Volocity of thedlider D

i)  Acceleration of thedlider D

i)  Angular acceleration of link CD

3 los
$¢5p
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I
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30 A
Fig.1
b) Explain Coriolis component of acceleration with neat sketch. [7]
OR

PT.O.



Q2) g

b)

Q3) 8

b)

Q4) g

b)

The mechanism of a wrapping machine, as shown in Fig.2, has the
following dimensions: O,A = 100mm; AC = 700mm; BC = 200mm;
O,C = 200mm; O,E =400 mm; O,D = 200mm and BD = 150mm. The
crank O A rotates at a uniform speed of 100 rad/s. Find [10]
)  Velocity of the point B

i)  Velocity of point D

i) Velocity of point E of thebdll crank lever by instantaneous Center method.

""\\_\
0 8 g
T
200mm 1 A \1\

; i ._9.?.'-":;_ e = e it

n_ ; OJ_ =
-— 300 mm e 00 MM ——
Fig.2
Explain with neat sketch Kennedy’stheorem. [7]

Synthesize afour-bar mechanism using inversion method with input link
and output link for 3 successive positions. Assume following data. [10]
1)  Lengthof thefixed link is100 mm and input link lenght is30mm
i) Initial position of input link is30°,

0,, = 30°% 0,, = 60° (Input angle = 0)
i) ¢, =20°% ¢, = 40° (Output angle = ¢)
Explainthefollowingterms: [8]
)  Type synthesis
i)  Number synthesis
i)  Dimensiona synthesis

OR

A four-bar mechanism isto be designed, by using three precision points,
to generate the function y = x*®, for the range 1< x <4 Assuming 30°
starting position and 120° finishing position for the input link and 90°
starting position and 180° finishing position for the output link, find the
values of x, y, 6 and ¢ corresponding to the three precision points. [10]
Explainthefollowingterms: [8]
1)  Functiongeneration
ii)  Pathgeneration
iif)  Motion generation
Iv)  Structural errors
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Q5) 8

b)

Q6) a)

b)

A pinion having 30 teeth drivesagear having 80 teeth. The profile of the
gears is involute with 20° pressure angle, 12 mm module and 10mm
addendum. [10]

find:

1)  Length of path of contact,
i)  Length of arc of contact,
i)  Contact ratio.

Definein case of Spur gear: [7]
1)  Module
i) Addendum

i) Circular Pitch
Iv) Pressureangle
v) Path of contact
vi) Arc of Contact
vii) Contact ration
OR

Inan epicyclic gear train of the*sun and planet’ typeshowninFig.3. The
Annulus gear D rotates at 300 rpm about the axis of fixed sun gear B
which has 80 teeth. A three-Armed spider isdriven at 180rpm. Determine
the number of teeth required on planet C. [10]

// ‘\\\
@

Flg 3
Definein caseof helical gear. [7]
) Hdixangle

i)  Transversecircular pitch
i)  Transverse module

Iv)  Normal Circular Pitch

v) Axid Pitch

vi) Lead

vii) Norma Module
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Q7) &

b)

Q8) a)

b)

A camisto bedesigned for aknife edgefollower with thefollowing data:
[10]
1)  Camlift =40 mm during 90° of cam rotation with ssmple harmonic
motion.
i)  Dwell for the next 30°

i)  During the next 60° of cam rotation, the follower returns to its
original position with simple harmonic motion.

Iv)  Dwaell during theremaining 180°
Draw the profile of the cam when the line of stroke is offset 20mm
from the axis of the cam shaft. The radius of the base circle of the
cam is40 mm.

Explain with sketches the different types of cams and followers. [8]
OR

Explain [10]
)  Typesof automation with suitable example

i)  Different typeof transfer mechanism

Write Short note: [8]
1)  Al’'sRolein Manufacturing Industry.

i) Buffer Storages.

¥ %k %k

[6402]-124 4



Total No. of Questions: 8] SEAT No. :

PD-5344 [Total No. of Pages: 4
[6402]-124A

SEE. (Automobile & M echanical)
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)  Assume suitable data wherever necessary.

Q1) @ In the mechanism shown, the slider D is constrained to move on a
horizontal path. The crank OA isrotating at 180 rpm counter clockwise
increasing at arate of 50 rad/s?. The dimensions of linksare OA =180 mm,
CB =240 mm, AB = 360 mm, BD =540 mm. For the given configuration
find [10]
1)  Velocity of dlider D.

i)  Angular velocity of linksAB, CB and BD,
i)  Acceleration of dlider D
IvV)  Angular acceleration of BD.

- b
- "‘-\.h

b) Explainvelocity image principle With neat sketch. [7]
OR

PT.O.



Q2) 8

b)
Q3) 8

b)

Q4) g

b)

The length of various links of mechanism as shown in figure are
OA =0.3m,AB =1m, CD = 0.8m, AC = CB. Determine for the given
configuration [10]
1)  Velocity of lider B

i)  Velocity of slider D

i)  Angular velocity of CD

Iv) Angular velocity of AB

If OA rotates at 60 rpm clockwise use an ICR method.

rrrrry)
Bl - — | .
Y rrrsi ! 0
'_: 0.6m |
|
i1t
10F
- b
Explainwith neat sketch Kennedy's theorem. [7]
Explain with neat sketches three position synthesis of four bar chain
mechanism using rel ative pole method [9]
Explaininshort : [9]

)  Type synthesis,
i)  Number synthesis,
i)  Dimensional synthesis
OR

Determine the Chebychev spacing for function y = x** for the range of
0 < x < 3 where three precision points are required. For three precision
points determine 0, 0,, 6, and &, &, I, if A6 = 40° and AY = 90°

[10]

Explaintheterm path generation with neat sketch. [8]
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Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Two involute gears in a mesh have a module of 8 mm and a pressure
angleof 20°. Thelarger gear has 57 teeth while the pinion has 23 teeth. If
the addendaon pinion and gear wheelsare equal to one module, Find the
[10]

i)  Contact ratio
i)  Angle of action of the pinion and the gear wheel
i) Ratio of thedlidingtorolling velocity at the

1)  beginning of contact

[1) pitch point

[11) end of contact
State and Derive law of Gearing. [7]

OR

Two spiral gearsin mesh have the following data:
Friction angle = 6°, Normal pitch = 19 mm, shaft angle = 50°, speed
ratio = 2, approximate center distance = 37.5 cm. For the same spira
anglesof thedriver and driven wheel, Assume spiral gears of same hand.

Determine : (i) The exact center distance ii) Number of teeth on each
whes iii) Efficiency of drive [10]
Explain with sketch and one example of thefollowing : [7]
)  Simplegeartrain

i)  Compound gear train

i) Revertedgeartrain

Iv) Epicyclicgeartrain

Thefollowing datarelatesto a cam profile in which the follower moves
with uniform accel eration and decel eration during ascent and descent.[ 10]

Minimum radius of cam =25 mm

Roller diameter = 7.5 mm

Lift =28 mm

Offset of follower axis= 12 mm towards right
Angle of ascent = 60°

Angle of descent = 90°

Angle of dwell between ascent and descent = 45°
Draw cam profile

What is Jump Phenomenon? Derive the expression for jump velocity for
the eccentric cam with flat face follower system. [8]

OR
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Q8) @ Enlist types under linear and rotary transfer mechanisms. Explain any
two in each of linear and rotary transfer mechanisms. [10]

b) Explain the concept of Artificia Intelligence in automation. Write any

four advantages and disadvantages of Artificial Intelligencein automation.
[8]
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[6402]-125
S.E. (Automobile& Mechanical)
APPLIED THERMODYNAMICS
(2019 Pattern) (Semester - 1 V) (2020438)

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

1) AnswersQ.lor Q2 Q.30r Q4,Q50r Q.6 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) @ Explainthe [9]
)  RichAir-fuel mixture
i)  LeanAir-fuel mixture

i)  Stoichiometric Air-fuel mixture, used at various operating condition

of the engine. Show the combustible range of Air-fuel ratio on a

diagram.
b) Explain with neat sketch Detonation in SI engine and state any four
parameters affecting detonation. [8]

OR
Q2) @ What arethefunctionsof fuel injector nozzle? Explain any threetypes of
nozzlesused in Cl engineswith diagram. 9
b) Explain with neat sketch Knocking in Cl engine and state any four
parameters affecting knocking. [8]

Q3) @ Thefollowing observationswere made during the test on an engine: B.P.
pf the engine = 31.5kW, Fuel used = 10.5 kg/hr, C.V. of fuel = 43,000kJ/
kg, Jacket circulating water = 540 kg/hr, Rise in temperature of cooling
water = 56°C. Exhaust gases are passed through the exhaust gas
calorimeter for finding the heat carried away by exhaust gases. Water
circulated through the exhaust gas cal orimeter for finding the heat carried
away by exhaust gases. Water circul ated through exhaust gas cal orimeter
= 454 kg/hr. Rise in temperature of water passing through exhaust gas
calorimeter = 36° C. Temperature of exhaust gas |eaving the exhaust gas
calorimeter = 82°C. A : Fratio = 19:1, Ambient temperature = 17°C, Cp
for exhaust gases = 1kJkg.K.

Draw up the heat Balance sheet on minute basis. [10]
b) List various methods used to measure friction power? Explain Willian's
line method with a neat sketch. State the limitations in the evaluation of
friction power. [8]

OR
PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) a
b)

State different emissions & methods to control emission? Explain any
one with neat sketch? [9]

Short note on: [9]
1)  EuroNorms
i)  Bharat Norms

What are the harmful effectsof |C engines overheating? Explain any one

cooling system with neat schematic sketch? [9]

What are the different objectives of lubricating system? Desirable

properties of lubricants used in automobiles. [8]
OR

What arethe various methods of supercharing and explain any one method

with neat sketch? [9]

Explain TCl and CDI ignition system with circuit diagram? [8]

Draw P-V and T-S diagram for a single stage reciprocating air
compressor, without clearance. Derivethe expression for work donewhen
compression isisothermal and isentropic. [8]
A single stage single acting reciprocating air compressor enters at 1 bar
20° C and compression occurs following polytropic process with index
1.2 up to delivery pressure 12 bar. The compressor runs at a sppeed of
240 rpm and has L/D ratio of 1.8 The mechanical efficiency of
compressor is 0.88.

Determine isothermal efficiency and actual power required to run

compressor which admits 1 m¥min. [10]
OR

Write the classification of rotary compressors. Compare reciprocating

compressor with rotary compressor. [8]

A single cylinder single acting reciprocating compressor takesin 6m3/min
of air at 1 bar & 15°C & compresses into 6 bar. Calculate the saving in
the power required when the compression process is changed from
adiabatic compression to isothermal compression. [10]

¥ %k %k
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[6402]-126
S.E. (Mechanical & Automobile Engg.)
FLUID MECHANICS
(2019 Pattern) (Semester - IV) (202049)

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

Instructions to the candidates :

1)
2)
3)
4)

01) a)

b)

02) a)
b)

Answer Q.1, or Q.2, 0.3 or Q.4, Q.5 or Q.6, Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of electronic pocket calculator is allowed.

Define the following: [4]
1)  Pathline

1n)  Steam line

) Steam Tube

1v) Streak line

Write various types of flow with example. [6]

A pipe of 40cm diameter conveying water, branches into two pipes of
diameters 25cm & 20cm respectively. If the velocity in 40cm diameter
pipeis 1.5m/s & that of an in 20 cm diameter pipe is 2.5m/s then determine:

Discharge in pipe of 40cm diameter. [7]
OR

Define stream function & velocity potential function . [4]

Derive an expression for continuity equation in 3-D. [6]

A stream function for 2-D flow is given by y =3x’-)%. Determine equation
of streamline. Find the components of velocity at (2,2). [7]

P.T.O.



03) a)
b)

04) a)
b)

Q5) a)
b)

06) a)
b)

Explain Hydraulic Grade Line (H.GL) & Total Grade Line (T.GL). [4]
Derive Euler's equation for flow along stream line and deduce the Bernoulli's
equation from same. [6]
An orifice meter with 15cm diameter is inserted in a pipe of 30cm. The
pressure difference measured by a mercury oil differential monometer
gives a reading of 0.5 m of Hg. If sp.gr. of oil is 0.9, Find flow rate.
Cd=0.64. [8]
OR
Explain in short hydrodynamically smooth and rough boundaries.  [4]
Derive an expression for the pressure drop for a steady laminar flow
through circular pipe. [6]
Determine : [8]
1)  The pressure gradient
1)  The shear stress at the two horizontal parallel plates
i) The discharge per meter width.

1v) Mean velocity of oil flowing with maximum velocity of 2.5m/s. The
horizontal fixed parallel plates are 150 mm apart. Take u=2.5 Pa.s

Explain the minor losses during internal flow. [4]
Explain the boundary layer separation and effect of boundary layer
separation. [6]

The rate of flow of water through a horizontal pipe is 0.25m?/s. The dia.
of the pipe which is 200mm is suddenly enlarged to 400mm. The pressure
intensity in the smaller pipe is 11.772 N/cm?. Find

1)  Loss of head due to sudden enlargement.
i)  Pressure intensity in the large pipe.

i) Power lost due to enlargement. [8]
OR

Explain boundary layer along a thin plate. [4]

Explain siphon. Determine pressure head at summit. [6]

A square plate of side 2m is moved in a stationary air of density 1.2kg/m?
with a velocity of S0kmph. If coefficients of drag and lift are 0.2 and 0.8
respectively. Determine [8]
1)  Lift force

i) Drag force

i) Resultant force

1v) Direction of resultant force.
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Q7) a) Explain dimensional homogeneity with suitable example. [4]
b) Define: [4]
1)  Euler's Number
1) Mach number

c¢) Using Buckingham r theorem prove that the discharge over weir is given

by : [9]
L H
=VI2 g_,_
-t
OR
08) a) Explain Froude's model law [4]
b) Define [4]

1)  Reynold's Number
i)  Froude's number

c¢) The pressure drop (AP) in a venturimeter varies with fluid density (§),
velocity (V) at inlet diameter (D) and the diameter of throat (d). Using
Buckingham's 1t theorem method. Obtain the relationship for pressure

drop (AP). [9]
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[6402]-127

S.E. (Automobile & Mechanical/Automation & Robotics)
MANUFACTURING PROCESSES
(2019 Pattern) (Semester - 1V) (202050)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) All questionsare compulsoryi.e. Solve Qlor 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 indicate full marks.
4) Assume Suitable data jf necessary and mention it clearly.

Q1) @ Explain Punching and Blanking operationswith neat sketch. Nameany 2
components manufactured using each operation. [6]

b) A cup without flanges and height 190 mm and diameter 90mm is to be
drawn from sheet metal 1mm thickness with ultimate tensile strength

300 MPa. The corner radiusis 1.6mm. Assume percentage reduction of

45%, 35%, 25% etc. for each draw without annealing. (consider trimming
allowance 3.2 mm for 25mm diameter). C = 0.6 for drawing pressure.

Find i) Blank size. ii) Percentage reduction, iii) Numbers of draws.

Iv) Drawing pressure. [12]

OR
Q2) @ Explainstriplayout with suitable example? [6]
b) Find centre of pressure for a MS part as shown in fig. 1. with 1 mm
thickness. Take ultimate shear strength of MS as 200 MPa [12]

PT.O.



Q3) 8
b)

Q4) 8
b)

Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Q8) 8
b)

Explain Submerged Arc Welding process with neat sketch? [6]

Classify welding process. Explain Arc welding process. [6]

List defectsin welding joints and discussits remedies. [5]
OR

Differentiate between soldering and brazing [6]

Explain spot and projection resistance welding. [6]

Explainworking principal of Tungsteninert Gaswelding with neat sketch.
[5]

Discriminate between thermopl astic and thermosetting. [6]

Explain transfer molding process with neat sketch. [6]

Explain Injection molding process with neat sketch. Name any 3

application of it. [6]
OR

Discriminate Pressure forming and Vacuum forming process. [6]

Explain Rotational molding process. Name any 4 application of it. [6]
Explain plastic extrusion processwith neat sketch. Nameany 3 application

of it. [6]

Describe metal matrix composites. [6]

Describe ceramic matrix composites. [6]

Explain spray lay-up composite manufacturing process. [9]
OR

Explain Hand lay-up composite manufacturing process. [6]

Explain Resin transfer molding process. [6]

Explain vacuum bag molding composite manufacturing process.  [5]

Por P Pm
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[6402]-128

S.E. (Automobile & Mechanical/Mechanical S.W/Automation & Robotics)

ENGINEERING MATHEMATICS - 111
(2019 Pattern) (Semester - 1V) (207002)

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

1)

Q. 1iscompulsory.

Solve Q.2 or Q.3, Q.40r Q.5 Q.6 or Q.7, Q.8 or Q.9.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Q1) Choose the correct option.

)

Mean and variance of binomial distribution are 6 and 2 respectively. The

value of p is [2]
1 Lol

D 3 ) 5
2 d 1

o 3 )

The curve is given by 7 =ti + 2t T+t2E then tangent vector to the

curve att=11s [2]
a) 1 +2]+2k b) T-27+2k

¢c) T+2]-2k d) T-27-2k

Coefficient of variation of the data 1,3,5,7,9 is [2]
a) 54.23 b) 56.57

c) 5541 d) 60.19

P.T.O.



Vi)

Q2) a)

b)

The most general solution u(x,t) of the one dimention heat equation
ou_ ou

X = ky; is [2]
a) A cos (kx) sin (kt)

b) A sin (kxX) cos (kt)

2
¢)  (C,cosmx+ C, sin mx).e K™t

2
d) (C; cos mX).e_km t

For the data presented in the form of frequency distribution, variance

(o?) is given by. [1]
Y fx 2 fx=A]
8 Ty b) N
2 [ 2

0 2 f(x=X) 4 2 F(x=X)

N N
Vector field F is solenoidal if [1]
a)  VxF=0 b) V.F=0
C) VZF =0 d) VxV=0

The first four moments of a distribution about the value 5 are 2, 20, 40
and 50. From the given information obtain the first four central moments,
mean, standard deviation and coefficient of skewness and kurtosis. [5]

Fit a curve y = ax® using following data [9]
X 2000 3000 | 4000 5000 6000
y 15 15.5 16 17 18

Obtain correlation cofficient between population density (Per square miles)
and death rate (Per thousand persons) from data related to 5 cities. [5]

Population density 200 500 400 700 800
Death rate 12 18 16 21 10
OR
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Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

The scores obtain by two batsman A & B in 10 matches are given below.
Determine who is more consistant and who is batter run gether? [9]

BatsmanA | 30 | 44 | 66 (62 60 34 80 | 46 |20 38
BatsmanB | 34 | 46 | 70 |38 | 55 |48 | 60 | 34 145 | 30

A simply supported beam carries a concentrated Load p(kg) its middle
point. Corresponding to various values of P, the maximum deflection
Y cms is tabulated as : [9]

P 100 120 140 160 180 200
Y 0.90 1.10 1.20 1.40 1.60 1.70
Find a law of the form y = aP + b by using least square method.

Determine the equation of regression lines for the following data.  [5]

X 1 2 3 4 5 6 7 8 9

y 9 8 10 12 11 13 14 16 15

and obtain an estimate of y for X =4.5.

A has 2 tickets in a lottery in which there are 3 prizes and 5 blanks; B has
3 tickets in a lottery in which there are 4 prizes and 6 blanks. Show that A'
chance of success is to B's as 27:35. [9]

The number of industrial injuries per week in a particular factory follows
a poisson distribution with mean 0.5. Find the probability that during a
week, there will be at the most one injury. [9]

The height of students in a class follows a normal distribution with mean
190 cm and variance 80 cm?. Among the 1,000 students from the school,

how many are expected to have height above 200 cm? [9]
[Given:z=1.118, A=0.3686]
OR

An urn contain 10 white and 3 black balls, white another urn contains
3 white and 5 black balls. Two balls are drawn from the first urn and put
into the second urn and then ball is drawn from the latter. What is the

probability that it is a white ball? [9]
A fair coin is tossed 5 times. What is the probability of getting at least
two heads? [9]

The theory predicts the proportion of bean in the four groups A,B,C and
D should be 9:3:3:1. In an experiment among 1600 beans, The numbers
in the four groups were 882, 313, 287 and 118. Does the experimental
result support the theory? [Given ?, . = 7.815] [9]
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Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Find the angle between tangents to the curve [9]
F=t3T+4t] + 2tk at,t=0,t =1

Show that F = (x2 — yz)i_+(y2 -x2) ] + (z2 —xy)k is irrotational.
Find scalar potential. ¢ such that F =V ¢. [9]

Evaluate _[1_:- dr where F=x2 i42xy ] +2zk where C is the straight line
C

joining (0,0,2) to (3,1,1). [9]
OR

Show that Fz(zx 7+ 6y)T +(6Xx—-2Yy2)j +(3 X2 7% — yz)E 1s irrotational.

Find scalar potential ¢ such that F=V 4. [9]

Solve any one [9]

i)  Show that bx V[aVlogr]

bxa 2@r) — _
= — (bxT)
(2 (4
ii)  Show that V2 (1° logr) = r* (30 logr + 11)
Use Stoke's theorem evaluate [9]

_”(V x F).ds where F = 3yi — xzzT +yzk S is surface of paraboloid
S

2z = x* + y* bounded by z = 2.

The temperature at any point of the insulated metal rod of one meter

length | =1 is governed by the differential equation [8]
2

ou —C2 au ,

ot ox?

Find the temperature u(X,t) subject to the following conditions.

) u(0,t) =0°Vt,

i) u(l,t) =0V t,

) u(x,0) =40°

A string is stretched and fastened to two points | a part, motion is

. [ X
streatched by displaying the string in the form of U=2a Sm(l—] from

which it is released at time t = 0. Find the displacement u(x,t) from one

end . [7]
OR
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Q9) a) Aninfinitely long uniform plate is bounded by parallel edges in y - direction
and an end at right angles to them. The breath of the plate is «. This end is
maintained at the constant temperature 40°c (U(x,0) =40, 0 <Xx<m) at all
points and other edges at zero temperature. Find the steady state
temperature u(X,y). [8]

b) Using Fourier sine transform solve the partial differential equation
2
Zt—u=227l;,0< X< 00,1 >0 subject to [7]
) uGt=0,t>0,
1) uXx0)=e* x>0,

iii) uanda—u—>0 as X = oo
OX

A A 4

[6402]-128 5



Total No. of Questions: 8] SEAT No. :

PD4168 [Total No. of Pages: 3

[6402]-129
S.E. (M echanical Sandwich)
FLUID MECHANICSAND MACHINERY
(2019 Pattern) (Semester - 1 V) (202062)

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

1
2)
3)
4)
5

Ql) &

b)

Q2) a

Q3) 8
b)

AnswversQ.1or Q.2, Q.30or Q4,Q.50r Q.6, Q.7 0r Q.8.
Neat diagrams must be drawn wherever necessary
Use of calculator is allowed.

Figuresto the right side indicate full marks.

Assume suitable data, if necessary.

Explain the following Dimensionless number along with mathematical
expressions: [8]
1)  Reynolds Number

i)  Froude’s Number

i) Euler’sNumber

Iv)  Weber Number

Derivean expression of velocity and Shear stressdistribution for laminar
flow between fixed Parallel plates. [9]

OR

Explain the concept of equivalent pipe and derive Dupit’'s Equation. [8]
Assuming the viscous force F exerted by afluid on sphere of diameter D
depends on viscosity (u), mass density (p) and velocity of sphere (v).

Obtain expression for the viscous force. [9]
State the difference between impul se and reaction turbine. [9]

A 7.5 cm diameter jet having velocity of 12m/s impinges on a smooth

plate at an angle of 60° to the normal to the plate. What will be the force

when

)  Theplateisstationary and

i)  When the plateis moving in the direction at jet at 6m/s. Determine
the work done per second on the plate in each cases. [9]

OR

PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Explain theterm unit speed, unit discharge and unit power And derivethe

expression for the same. [9]
A Pelton wheel has 2.5m of diameter operates under a following
conditions [9]
Net Head = 300m
Speed = 300 rpm

Jet deflection angle = 165°

Cv =0.98, Jet Diameter = 0.2m

Relativevelocity at outlet = 0.95 timesrelative vel ocity at inlet.
Mechanical efficiency = 95%

Calculate the power delivered by the runner, Specific speed, Hydraulic
Efficiency, Overall efficiency and Draw velocity triangle.

Compare Francis and Kaplan Turbine. [9]
A Kaplan Turbine working under head of 20m develops 11772 kW shaft
power. [9]

Outer diameter = 3.5m

Hub diameter = 1.75m

Guide blade angle at extreme edge of runner is 35°
Hydraulic efficiency = 87%

Overall efficiency =84 %

Determine;

) Vaneangleat extremeedge

i)  Speed of turbine

i) Specific speed.

OR
What is specific speed of turbine? State its significance and derive an
expression for the same. [9]

A reaction turbine works at 450 rpm under head of 120m, diameter at
inlet is 120 cm and flow area is 0.4 m?. Angles made by absolute and
relative velocity are 20° and 60° respectively at inlet. Determine [9]

)  volumeflow rate
i)  Power developed
i) Hydraulic efficiency
Assumewhirl velocity at outlet iszero
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Q7) @ What isthe significance of specific speed? Derive the expression for the

same for centrifugal pump. [8]
b) A centrifuga pump running at 800 rpm is working against a head of
20.2m. Theexterna diameter of impeller is480 mm anditswidthis60mm.
If thevane angleat exit is40° and manometric efficiency is 70% find, [9]
)  Flow velocity at outlet
i)  Absolutevelocity of water leaving thevane
i)  Angel made by the absolute velocity at outlet with direction of
motion at the outlet.

Iv) Discharge
v)  Specific speed

OR
Q8) @ Explaincavitationand NPSH in centrifugal pump. [8]
b) A centrifugal pump having outer diameter equal to two times inner
diameter and running at 1200 rpm works against atotal head of 75m. The
velocity of flow through the impeller is constant and equal of 3m/s. The
vanes are set back at width at an angle 30° at outlet. If the outer diameter
of theimpeller is600mm and width at outlet is50mm, determine; [9]

) Vaneangleatinlet
i)  Work done per second by impeller
i) Manometric efficiency

X K %k
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[6402]-130
S.E. (Mechanical Sandwich Engineering)
Manufacturing Engineering
(2019 Pattern) (Semester - 1V) (202063)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidate:

1) All questionsare compulsoryi.e. Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figurestotheright sideindicate full marks.

3) Assume suitable data if necessary and mention it clearly.

4) Neat diagrams must be drawn wherever necessary.

Q1) a Compare GTAW with GMAW welding processes with sketch. [8]

b) Demonstrate the principle of Spot Welding processin brief. How ‘Heat

Balance' to be obtained in resistance welding? Explain. [9]

OR
Q2) & WhatisHeat Affected Zone (HAZ) inwelding? Explain arc welding set-
upindetail. [8]

b) Explain the method of obtaining weld in horizontal position by SAW.
What are the advantages and limitations of SAW. [9]

Q3) a Definetheterm i) Cutting Speed i) Feed rate iii) Depth of cut
Calculate the time required for machining awork-piece 50 mm diameter
350 mm long, turned all over in 4 passes. The approach length 10 mm
and over travel is 12 mm, The feed is 0.5 mm/rev. and cutting speed is

35m/min. [9]
b) List various types of chips produced during metal cutting. Describe the
conditions in which these types of chips are produced. [9]

OR

P.T.O.



Q4) &)

b)

Q35) &)

b)

Q6) a

b)

Draw ageometry of asingle point cutting tool and explain the significance
of various angles. [9]

What are factors affecting tool life? The Taylor’s tool-life equation for
machining C-40 steel with HSS cutting tool isgiven by VT"=C, wheren
and C are constant. If Cutting velocity and Tool Lifeis: [9]

V, (m/min) 35 45
T(Mim) 80 20
Cdculate: 1) nandC,

i) Recommend the cutting speed for adesired tool life of 60
mins.

Index for 87 divisions by compound indexing using following Plates.[ 8]
Plate 1 - 15, 16, 17, 18, 19, 20 holes
Plate 2 - 21, 23, 27, 29, 31, 33 holes
Plate 3- 37, 39, 41, 43, 47, 49 holes

Explaintheworking of universal indexing head with neat sketch. Compute
the index crank movement to divide the periphery of job into 60 equal
divisions by simple indexing mounted with Brown and Sharpe Plate. [9]

OR
Sketch and explain following operation can be performed on drilling
machine
1) Reaming,
i)  Counter-boring,
i)  Counter sinking
Iv)  Spot Facing [8]

A plain surface 70 mm wide and 600 mm long is to be face milled on a
vertical milling machine. The machining allowanceis3 mm, to beremoved
In one pass. Take cutter diameter as 110 mm and cutting speed as 172.78
m/min. Find machining time, if number of teeth on the cutter is4 and feed
Is 0.2 mm/tooth. [9]
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Q7) a

b)
b)

Q8) 9
b)

c)

Explainthefollowingsin relation to grinding wheel [6]
1) Loadingand Glazing ii) Dressingand Truing

Explain surface grinding machine with neat sketch. [6]
Draw aneat sketch of broach and enlist types of broaches'. [6]
OR

Draw aneat sketch of tool and cutter grinding machine and explain. [6]

Explain any onetype of broaching machine with neat sketch. [6]

Explain the terms Grit, Grade and structure of Grinding Whesd!. [6]

THIRY
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[6402]-131
S.E. (Mechanical Sandwich Engineering)
THERMAL ENGINEERING
(2019 Pattern) (Semester - 1V) (202061)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) SolveQuestion no. 1 or 2, Question no 3 or 4, Question no 5 or 6, Question no 7 or 8.
2) Figuresto theright indicate full marks.
3) Draw neat, well labelled sketch wherever necessary.
4) Assume suitable data if necessary.
5) Useof calculator is allowed.

Q1) a
b)

Q2) &)
b)

Q3) 3
b)

Explainwith neat sketch Summer air conditioning system. [8]
TheDBT andWBT of ar are40°C and 28°C respectivdy. Find thefollowing [9]
1)  Partial pressure of water vapour.
ii)  Specifichumidity.
i) Relativehumidity
Iv) Enthalpy of air.
The atmospheric pressure is 1.013 bar.
OR
Explain what are the factors affecting human comfort. [8]

30 m*/min of moist air at 15°C DBT and 13°C WBT are mixed with 12
m3/min of moist air at 25°C DBT and 18°C WBT. Determine Specific
humidity and enthal py of mixture. Alsofind DBT and WBT of the mixture
assuming barometric pressureis 76 mm of Hg. Use Psychrometric chart.

[9]

Derive the expression for air standard efficiency of diesel cycle. [9]

An engine works on Otto cycle. The initial pressure and temperature of
the air are 1 bar and 40°C. Heat supplied per kg of air at the end of
compression is 825 kJ. Find the temperature and pressure at al salient
points if compression ratio is 6. Also find air standard efficiency of the
cycle. [9]

P.T.O.



Q4) a)
b)

Q5) a)
b)

Q6) a)
b)

c)

OR
Explain layout and thermodynamic cycle of turbocharging. [9]

A simple gas turbine plant operating on Joule cycle, air is compressed
from 1 bar and 15°C and compressesit to 6 bar and then heatsto 1000 K
in the heating chamber and expanded back to 1 bar .Assume isentropic
efficiencies of turbine and compressor are 90 % and 85 % respectively.

Calculate [9]
)  Cycleefficiency

i)  Work ratio

Explain the stages of combustionin Sl engine. [6]
What are the limitations of supercharging in Sl and CI engine. [4]

In aMorse test with six-cylinder petrol engine, the following data were
obtained for particular setting and speed [8]

BPwhen adl cylindersfired = 50 kW

BP when No 1 cylinder cut off = 40.1 kW
BP when No 2 cylinder cut off = 39.5 kW
BP when No 3 cylinder cut off = 39.1 kW
BP when No 4 cylinder cut off = 39.6 kW
BP when No 5 cylinder cut off = 39.8 kW
BP when No 6 cylinder cut off = 40 kW

Estimate the indicated power, friction power of the engine and its
mechanical efficiency.

OR
Explainwith neat sketch Battery ignition system. [6]
Explainthefactorsaffecting theignition lagin Sl engine. [4]

The observations were made during trial on oil engine. BP = 31.5kW,
Fuel used 10.5 kg/hr, CV of fuel = 43000 kJkg, Jacket circulating
water = 540 kg/hr, rise in temperature of cooling water = 56°C,
Temperature of exhaust gas = 82°C, Ambient temperature = 17°C, Cp
for exhaust gas = 1 kJkg, Mass of exhaust gas = 3.5 kg/min. Draw up
heat balance sheet on minute basis and percentage basis. Also find brake
thermal efficiency. [8]
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Q7) @ Compareknockingin Sl and CI engine. [9]
b) What are the different methods to find friction power of engine. Explain

Williansline method. [8]
OR
Q8) @ What are different methods to control emission. Explain Catalytic
converter. [9]
b) Explainwith neat sketch flameionisation detector (FID). [8]
L R X 4
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[6402]-132

S.E.(Automation & Robotics Engineering)
ELECTRICAL TECHNOLOGY
(2019 Pattern) (Semester-I1I) (202521)

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

1) Solve Q.10r Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or 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) Draw and explain the equivalent circuit of a three-phase induction motor.
[6]

b) Explain the operation of stator resistance starter used for a three phase

induction motor with the help of a neat schematic. [6]
c) Explain working principle of a capacitor start and run motor with the
help of a suitable diagram. Also state it’s any two applications. [6]

OR

02) a) Distinguish between squirrel cage and slip ring induction motors
considering their constructional features, characteristics and applications.

[6]
b) List out the methods of speed control of a 3-phase slip ring induction
motor and explain any one of them in brief. [6]

c) Explain the construction and working of a linear induction motor with
the help of suitable diagram. Also state it’s any two applications.  [6]

03) a) Derive an expression for induced emf of an alternator. [6]
b) State any two applications for each of the following machines: [6]
1)  Stepper Motor
i) Servo Motor
i) Universal Motor
c) List the factors deciding the size of an electric motor for an industrial
application. [5]
OR
PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

07) a)

b)

c)

Explain the construction of a synchronous machine with the help of a
suitable diagram. Mention its types. [6]

What is a brushless alternator? Explain its working principle. [6]

What is a duty cycle in case of electric motors? State types of duty
cycles for electric motors. [5]

Draw the typical layout of structure of a power system involving generation
and utilisation of electrical power. [6]

Briefly discuss the advantages and operational problems of HVDC
transmission system. [6]

Compare the DC and AC systems for transmission and distribution of
electrical power. [6]

OR

Draw the line diagram of the typical HVDC transmission system and
explain it in detail. [6]

Explain the necessity of EHV transmission lines as an essential part of
the grid. [6]

Classify the types of HVDC links. Discuss the applications of each of
these links. [6]

Distinguish between open loop and closed loop control system with
significant points. [6]

Using Mason’s gain formula, determine the transfer function C(s)/R(s)
for the system shown in fig. below. [6]

Hl G4

;R(S) 1

Fig. Q. 7 b)

Derive the transfer function of a field controlled DC servomotor with
usual notations. [5]

OR
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08) a) What are the three basic elements of an electrical system which are used
for modelling? Represent each of these three elements along with their

relevant equations. [6]

b) Explain the principle of working and use of a tacho-generator as a control
system element. [6]

c) Derive the transfer function of an AC servornotor with usual notations.

[S]

otooloedesde

[6402]-132 3



Total No. of Questions : 8]

PD4172

[6402]-133
S.E. (Automation & Robotics Engineering)
INDUSTRIAL ELECTRONICS
(2019 Pattern) (Semester - 11I) (202522)

Time : 2% Hours]

Instructions to the candidates:

D
2)
3)
4
5

01) a)
b)

02) a)
b)

Solve Q1 or Q2; Q3 or Q4; Q5 or Q6; Q7 or Q8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, f necessary.

Use of non-programmable calculator is allowed.

SEAT No. :

[Total No. of Pages : 3

[Max. Marks : 70

Explain Bit type instructions- XIC, XIO, OTE, OTL, OTU, OSR. [6]

Explain the ON Delay Timer and OFF Delay Timer with timing diagram.[6]

Draw a ladder diagram for stepper motor control.

OR

Explain ladder logic programming with symbols of PLC.

List types of counters available in PLC. Explain any one.

Draw a ladder diagram for following function table.

Inputs: 11, 12 Outputs : Q1, Q2, Q3

I1

2

Ql

Q2

Q3

0

0

0

0

0

1

0

1

S | O | O

[6]

[6]

[6]
[6]

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

Discuss about RS485 Serial Communication. [6]

Explain with neat diagram hierarchical level in Industrial Communication

Networks. [6]

State the advantages of HMI. [5]
OR

Explain the types of HMI? [6]

Discuss about ControlNet Protocol. [6]

Explain the function of HMI. [5]

What is Extrusion? Explain in detail types of extrusion? [6]

Develop PLC Programming Batch Process ladder logic program
according to logic given below, [6]

i)  When the start button is pushed, the process starts. On SV1 and
SV2 ifthe level is low.

1) Off SVI1 and SV2, when the level is high. And on motor for 30
seconds to mix the ingredient A and ingredient B.

) Off Motor and on SV3 after 30 seconds

iv) Off SV3 when the level is low. This is the end of one batch. Again
on SV1 and SV2.

v)  The cycle continues till, stop push button is pressed.

vi)  When stop/reset button is pushed, the process resets/stops. But
when SV3 is on, stop button action should not affect the process.

Define recipe as per ANSI/ISA S88 standard. Explain its types. [6]

OR
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06) a) Whatis Batch? Explain the control equipment of used for Batch control.[6]

b) Develop ladder logic program to control Continuous Stirred Tank Reactor
in PLC. [6]
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c) What are the types of models in Batch Process? Explain any two. [6]

Q7) a) Whatis logic family? Give comparisons between TTL, ECL and CMOS
logic families. [6]

b) Define the following terms: [6]
i)  Power Dissipation
1) Propagation delay

i) Noise Margin

c) Explain with a neat diagram CMOS inverter. [5]
OR
08) a) Compare CMOS and TTL logic family. [6]
b) Explain the concept of Tristate logic. [6]
c) Explain with a neat diagram CMOS NOR gate. [S]

> o+ >
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PD4173 [Total No. of Pages: 2

[6402]-134
S.E. (Automation and Robotics)
PRINCIPLESOF ROBOTICS
(2019 Pattern) (Semester - V) (202524)

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

1
2)
3)
4)
5

Q3) g
b)

Q4) a

b)
c)

Answer Q.1or Q.2,Q.30r Q4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary
Use of calculator is allowed.

Figuresto the right indicate full marks.

Assume suitable data if necessary.

Differentiate between soft and hard gripper with examples. [4]
How is a robot end-effector specified? Discuss the design
considerations in the robot end-of-the-arm tooling. [6]
Explain working principle of magnetic Gripperswith neat sketch.  [8]
OR
State the factors used for design of the gripper. [4]
Sketch and explain pneumatic gripper with itsindustrial application. [6]
Write short notes on: [8]

)  Contactless grippers
i)  Soft Robotic Grippers.

Explain the working of torque sensor with neat diagram. [4]
What are safety sensors? Discuss the use of light curtain in industrial
robots. [6]
Sketch and explain the working of an ultrasonic sensor. [7]
OR
Describe the design considerations and sensor selection for robotic
applications. [4]
Explain the characteristics of sensors used in the robotics. [6]
With proper diagram explain the working of optical encoder and list its
applications. [7]

PT.O.



Q5) 8

Q6) 8
b)

Differentiate between forward and inverse kinematics. [4]
Consider theforward transformation of the two-joint manipulator shown
infig. Given that thelength of joint 1, L, = 100mm, the length of joint 2,
L, = 100 mm, the angle 6, = 45° and the angle 6, = 30° compute the
coordinate position for the end - of - the-arm P . [6]

{_ Linl.; 0 j

Discussthe mgor parameters of DH convention for robot manipulator.[ 8]

OR
What are homogeneous transformations of coordinates? Write the
homogeneous transformation matrix for tranglation in 3D space. [4]
Ifa ,=(43 D andb , = (6,2 3)" arethe coordinates with respect to

the reference coordinate system, determine the corresponding pointsa,
andb__ withrespect totherotated O ,, coordinate systemif it has been

rotated 60° about OZ axis. [6]
Explain the steps involved in DH parameters for 2 P Robot. [8]
Write note on robot machine loading application. [4]

What aretherobot ssmulators? Enlist few robot simulators generally used.
[6]
Write asimple pick and place Robot program by using VAL Language.

[7]

OR
Sketch and explain with suitable example* A Robot Program asapathin
Space”. [4]
Write short notes on: [6]

i)  Robot cell design
i)  Service robots
Write a program for doing nut and bolt assembly by Robot using VAL

Language. [7]
% %k %k
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[6402]-135
S.E. (Automation and Robotics Engineering)
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) a)

b)

Q2) g
b)

Q3) 8
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 necessary.

What do you understand by a pipe. Explain the losses occurring in the
pipe. [9]
Two reservoirs containing water have difference of levels of 70m and are
connected by a250mm diameter pipewhichis4kmlong. Thepipeistapped
midway between reservoirs and water is drawn at rate of 0.04 m?®/sec.
Assuming friction factor =0.04, determine rate at which water entersin
thelower reservair. [9]

OR
Explain the construction and working of Siphon. [9]

A 2500 mlong pipelineisused for transmission of power. 120kW power
Isto be transmitted through the pipe in which water having a pressure of
4000kN/m? at inlet isflowing, If the pressure drop over the length of pipe
iSs800kN/m? and f = 0.006. Find [9]

i)  Diameter of the pipe
i)  Efficiency of transmission.

What is hydraulic actuator? Discuss its construction and working.  [8]

What is ball valve? Where it is used? With the help of near figure the
construction and working of ball valve. [9]

OR
PT.O.



Q4) 8
b)

Q5) a)

b)

Q6) a)

b)

Q7) @
b)

Define control valve. Explain the classification of control valve. [8]
Discuss the desired characteristics of control valves. [9]

Explain the following termsrelated to compressor :

1)  Freeair delivery.

i)  Capacity of compressor

i) Volumetric efficiency. [9]
A single stage, single acting reciprocating air compressor delivers0.7 kg
of air per min at 6 bar. The suction,temperature and pressure are 25 C
and 1 bar. The bore and stroke of the compressor are 100 mm and 150

mm respectively. The clearanceis 3% of swept volume. Assuming index
of compression and expansion to be 1.3, find: [8]

)  Volumetric efficiency of the compressor.

i)  Power supplied to drive the compressor if mechanical efficiency is
85%.

i)  Speed of the compressor (R.PM.).
OR
What isthe necessity and advantages of multi-staging in air compressor?
[8]
Determine the size of the cylinders for a single acting single stage
compressor consuming 35kW. Also calculate, mean effective pressure.
Intake conditionsare 1 bar and 15 C and polytropicindex is 1.3, speed is

100 rpm and mean piston speed is 152 m/min, delivery pressureis 6 bar.
Also calculateisothermal power. Neglect clearance. [9]

Write a short note on ‘Heat Pipe'. [9]

A planewall is 15 cm thick of surface area4.5m?. Thermal conductivity
of thewall is9.5 W/mK. The inner and outer surface temperature of the
wall aremaintained at 150 C and 45 C respectively. Determine, [9]

i)  Heat flow rate acrossthewall
i)  Temperaturegradient intheflow direction

i)  Temperature of surfaces at 5 cm and 10 cm away from the inner
surface.

OR
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Q8) @ State Fourier’s law of heat conduction with assumptions? Explain the
concept of Thermal conductivity and thermal diffusivity. [9]

b) A horizonta plate (K=30W/mk) 600 mm x 900 mm x 30 mm ismaintained
at 300 C. The air at 30 C flows over the plate. If the convective heat
transfer coefficient over the plate is 22 W/m?k and 250 W heat is lost
from the plate by radiation, calculate the bottom surface of the plate.[9]

e
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[6402]-136
S.E. (MechatronicsEngineering)
HEAT AND MASSTRANSFER
(2019 Pattern) (Semester - 11) (217542)

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

1)

b)

Q2) &
b)

Q3) 8

b)

Q4) &)
b)

Answer Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.70r Q.8.

Neat diagram must be drawn wherever necessary.

Use of drawing instruments, electronic pocket calculators are allowed.
Figuresto the right indicates full marks.

Assume suitable data if necessary.

State the following engine nomenclature with neat sketch [8]
i)  Cylinder Bore

i) TDC

i) BDC

Iv) Compression ratio

Explain the Otto cycle with aneat diagram. Derive an expression for its

efficiency. [9]
OR

Explain afour stroke Sl engine with neat sketch. [8]

Draw and explain PV and TS diagram for the following cycles: [9]

) Diesdl cycle

i)  Dual cycle

State Fourier’s law of heat conduction. Derive an expression for rate of
heat transfer through the composite wall. [8]

Defineand give significancefor following terms: [9]
1)  Thermal conductivity
i)  Thermal diffusivity

OR
Explain critical radiusof insulation and its significance. [8]
Explainthevariousmodes of heat transfer with suitablereal lifeexamples.

[9]

PT.O.



Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Explain significance of any three dimensionless numbersusedin various
modes of heat transfer for thermal analysis. [6]

Explain Plank’slaw and Lambert’scosine law of heat transfer in radiation.

[6]

Write a short note on Shape factor. [6]
OR

State and explain with mathematical expressions of thefollowing lawsin

radiation heat transfer: [6]

1)  Kirchhoff’'slaw

i) Stefan’sBoltzmann'slaw

Differentiate natural convection and forced convection. [6]
Explain Laminar flow heat transfer in circular pipewith neat sketch. [6]

Explain the six regimes of the pool boiling curve with the help of aneat

diagram [6]
Differentiate counter flow and parallel flow heat exchanger. [6]
Explain Effectiveness-NTU method of heat exchanger. [6]
OR
Write difference between film condensation and drop wise condensation
with examples. [6]
Givedetail classification of heat exchangers [6]
Derive an expression for LMTD for counter flow heat exchanger with
neat sketch. [6]
POO®®
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[6402]-137
S.E. (MechatronicsEngineering)
DIGITALELECTRONICS
(2019 Pattern) (Semester - 111) (217543)

Time: 2%2Hours) [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) & Whatisregister? Explainwithneat diagram working of |eft shift register.

Draw necessary timing diagram. [9]
b) Explaintheinternal diagram of |C 7490. Design MOD 24 Counter using
|C 7490. [9]

OR
Q2) & Draw and explainring counter using D flip-flop. Also draw the necessary
timing diagram. [9]
b) Draw and explain 3-hit ripple UP-counter. Also draw the necessary timing
diagram. [9]
Q3) @ Draw ASM chart for 2-bit UP counter. [8]
b) Draw and explain block diagram of PLD device. [9]

OR
Q4) @ What is ASM chart? Explain components of ASM chart. What are
applications of ASM chart in digital system design? [8]
b) Implement thefollowing functionsusing PLA : [9]

f 1(A, B, C) =m (0, 3,4,7)
f2(A,B,C)=m (L2 5,7)

Q5) @ Explainlogicfamily of integrated circuit in details. [9]
b) Draw and explainthecircuit diagram of CMOSinverter. [9]
OR

PT.O.



Q6) @ Explain the working of three input TTL NAND gate with Totem pole
output. [9]

b) Explainthe standard characteristicsof TTL in details. [9]

Q7) @ Whatismicroprocessor?Explain 8086 microprocessor with diagram.[§]

b) Explainthe registersin microprocessor. [9]
OR
Q8) @ ExplainbasicArithmetic operationsusingALU IC 741817 [8]
b) Writeashort note on Memory organization. [9]
DOO®
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[6402]-138
S.E.(Mechatronics Engineering)
ANALYSIS OF MECHANICAL STRUCTURE
(2019 Pattern) (Semester-I1I) (217544)

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 and Q.7 or Q.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) AT section with 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]

sonp [ Pores T
salo Bk
mjm
T
Figure 1
b) For simply supported beam shown in figure 2.Find: [8]

1)  Slope at each end
ii) Deflection at C and D, Take E=200 kN/mm?and I = 6.5x10*mm*.

Figure 2

OR
PTO.



Q2) a)

b)

03) a)

b)

04) a)

A rolled steel joist of I-section has the dimensions as shown in figure
3.The beam of I section carries a U.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]

Figure 3

A simply supported beam of 8 m length is loaded as shown in figure 4.
Find deflection under each load. Take E =210 Gpa and I=180 x10°mm*.

B4 kN 48 kN [8]
e % g -
im 3m J
8m
Figure 4

Figure 5 shows a horizontal shaft ABCD fixed to a rigid 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 the end A.Take
G=7.7 x 10* Mpa. [9]

A steel bar of rectangular cross section 60 mm % 80 mm and pinned at
each end is subjected to axial compression.If the proportional limit of
the material is 210 Mpa and E=210 Gpa, Determine the minimum length
for Euler’s equation may be used to determine the buckling load.  [8]

OR

A hollow circular shaft has an external diameter of 120 mm and internal
diameter of 100 mm. The maximum permissible shear stress is 100 Mpa
and twist is not to exceed 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]
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b)

05) a)

b)

06) a)

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. Determine critical load and safe load taking FOS = 3 with the
following end conditions: [8]

1)  Both ends are fixed.

i)  One end is fixed 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 Nirmm

s 10N’

wm’.—}r -%eﬂﬂfm‘

wwfm"—“t“‘f;

40 N/mm
Figure 6

A bolt is subjected to an axial pull of 40 kN and a transverse shear force
of 15 kN. Determine the diameter of the bolt required based on: 9]

1)  Maximum shear stress theory

1)) Maximum principal stress theory. Take elastic limit in simple tension
is equal to 230 Mpa and poisson’s ratio =0.3. Assume FOS=2.

OR

The stress induced to a critical point in a machine component made of
steel are as follows 6 = 100 N/mm?, o= 40 N/mm?, T, 80ON/mm?
calculate the factor of safety by [9]

1)  Maximum shear stress theory
i) Maximum normal stress theory

iif) Maximum distorsion energy theory Assume 6 =380 N/mm?.

[6402]-138 3



b)

07) a)

b)

08) a)

b)

A point in a strained material is subjected to stress as shown in figure
7.using Mohr’s circle method. Determine the magnititude and direction
of major and minor principal stress. [9]

35 Matrmen”
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Figure 7

A column support load of 400 kN is shown in figure 8. Find the stresses
at the corner of the column at its base. [9]

|

L] - .
T 2=
I

IR, § 2 <+ 5. . . SSS——
Figure 8

A rectangular column of 240 mm x 150 mm is subjected to a vertical
load of 10 kN placed at an eccentricity of 60 mm in a plane bisecting 150
mm side. Determine the maximum and minimum stress intensities in the

section. [9]
OR

A masonary pier 3 m x 4 m supports a vertical load of 600 kN at a point

as shown in figure 9. Find the stresses at the corners of the pier. [9]

12

¥ Sam 5
1
.00 g

"

i Figu;e 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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-
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PD417/8 [Total No. of Pages: 2

[6402]-139
S.EE. (MechatronicsEngineering)
ENGINEERINGMATERIAL
(2019 Pattern) (Semester - 111) (217541)

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

1) Answer Qlor Q.2 Q30r 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) @ Explain the Peritectic and Eutectic transformation reaction in the

iron-carbon system diagram. [6]
b) What do you understand about a Solid solution? Explain the different
types of Solid solutions with the help of aneat diagram. [6]
c) Draw sdlf-explanatory cooling curves for binary eutectic. Calculate the
degree of freedom (F) for all regions. [6]

OR
Q2) @ Draw an Iron Carbon Equilibrium diagram and show critical
temperatures and various phases on it. [10]
b) Draw theequilibrium diagram for Antimony and Bismuth. [4]
c) Explain the factors that govern Hume Rothery’s rule of Solid
Solubility. [4]
Q3) @ Explainwithasuitablefigurethetransformation of austeniteinto pearlite,
martensite, and bainite. [6]
b) Differentiate between full annealing and processannealing. [9]
c) Writethe process and mechanism for carburizing & nitriding. [6]

OR
Q4) @ Explainthecritical cooling rate with aneat diagram. [9]

b) Explaintheterms. Martempering, Austempering and sub zero treatment.[ 6]

c) Draw aschematic diagram showing continuous cooling transformation
(CCT) diagram for Annealing, Martempering. [6]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) 8

b)

Q8) 8
b)

Write the classification of steels based on application in detail. [6]

Enlist the properties and advantages of white cast iron. [6]

Give aclassification of the ferrous alloy and its applications. [6]
OR

Write the classification of steels based on deoxidation in detail . [6]

Write short notes on: [6]

1)  Alloycastiron
i)  Gray castiron

Explain the classification of Alloying elements of steel concerning the
relation with carbon. [6]

Classify the copper-based alloys based on the percentage of Cu and

Zinc. [6]
Enlist the differences between brass and bronze in tabular form. [9]
State bronze and explain in brief the types of bronze with suitable
examples. [6]
OR
Draw a phase diagram of brass showing all phases. [6]
Explain brass and its types with suitable examples. [9]
Write the typical composition, important properties, and application of
Cartridge brass, Admiralty brass, & Statuary brass. [6]
X %k sk
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[6402]-140
S.E. (Mechatronics Engineering)
APPLICATION OF INTEGRATED CIRCUITS
(2019 Pattern) (Semester - IV) (217551)

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

Instructions to the candidates:

D
2)
3)
4
5

01) a)
b)

02) a)

b)

03) a)
b)

Solve Q1 or Q2, O3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

Explain the working of Non-Inverting Comparator. [6]

Draw and Explain Triangular wave Generator using OP-Amp. [6]

Draw and explain sample and hold circuit using op-amp. [6]
OR

Draw and Explain Zero cross detector and Window Detector with

necessary waveform. [6]

Draw and Explain Square wave Generator using OP-Amp. [6]

Explain with neat circuit diagram working of Inverting and Non - Inverting

Schmitt Trigger. [6]

Explain with Diagram binary weighted resistor type of DAC. [5]

Explain the operation of Dual Slope ADC. [5]

Write a short note on Performance parameter of ADC. [8]
OR

PTO.



04) 2)
b)

05) a)
b)

006) 2)
b)

07) a)

b)

08) a)

b)

With the help of neat Diagram, Explain in details the Flash ADC. [5]
Draw ADC using DAC. [5]
Draw the circuit diagram of R/2R Ladder type DAC. [8]

Explain the working of functional block diagram of IC 555 Timer.  [5]

Write a short note on Basic operation of Power Amplifier LM 380. [5]

Draw circuit diagram of multiplier 534. [7]
OR

What is Voltage controlled Oscillator 566 and write its applications? [5]

Draw circuit diagram of wave form generator XR 2206. [5]

Calculate the change in the output frequency if the supply voltage is
varied between 9v to 11v. Assume Vcec = 12v, Rt = 6.8 KQ, Ct =75 pf,
RT =15 KQ and R2 = 100 KQ. [7]

What is the function of Voltage Regulator and functional diagram of 723

regulator ? [10]

Write a short note on IC LM 317. (7]
OR

Design the voltage regulator for the following specification VO =18 £ 3

volts and IL = 50Ma. [10]

Write a short note on : (7]

1)  Current limiting Feature

i)  Current fold back protection

> > >
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[6402]-141
S.EE. (MechatronicsEngineering)
KINEMATICSOF MACHINERY
(2019 Pattern) (Semester - 1 V) (217547)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.No.1or Q.No.2, Q.No.3or 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) Useof drawing instruments, electronic pocket calculators are allowed.
4) Figuresto theright indicate full marks.
5) Assume suitable data if necessary.

Q1) @ Find out the acceleration of the slider D and the angular acceleration of
link CD for the engine mechanism shown in Fig. 1 The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are:
OA = 150mm; AB =450mm; PB = 240mm; BC = 210mm; CD = 660mm.

[10]

30° A
All dimensions in mim.

Fig.1

b) Explain Method of Locating Instantaneous Centresin aMechanism. [§]

OR

PT.O.



Q2) @ Locate al the instantaneous centres of the slider crank mechanism as
shown in Fig. 2 Thelengths of crank OB and connecting rod AB are 100
mm and 400mm respectively. If the crank rotates clockwise with an
angular velocity of 10rad/s, find: [10]

1)  Velocity of thedlider A, and
i)  Angular velocity of the connecting rod AB.

b) Explain Three CentresinLine Theorem [8]

Q3) @ Synthesizeadider crank mechanism so that the displacement of the slider
Is proportional to the square of the crank rotation in the interval

45° < O < 135°. Use three precision points with Chebyshev’'s spacing. [11]
b) Explan: [6]

)  Type synthesis,

i)  Number synthesis,

i)  Dimensiona synthesis

OR
Q4) @ Explain with neat sketches three position synthesis of four bar chain
mechanism by relative pole method. [9]
b) Derivethefrudenstein’s equation of four bar mechanism. [8]
Q5) @ Listthetypesof gear train. Explain anyone with neat. [4]
b) Compare spur gear and helical gear. [3]

c) A pair of gears having 50 & 25 teeth respectively rotatesin mesh exter-
nally, the speed of the smaller being 1000 rpm. Determine the velocity of
diding between the gear teeth at the point of start of engagement and end
of engagement if the smaller gear isthedriver. Assumethat the gear teeth
are 20° involute tooth form, addendum is 5 mm and the module is5 mm.
Also find contact ratio. [10]

OR
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Q6) a)
b)

Q7) 8

b)
Q3) a)

b)

State the different methods to avoid the interference. Explain any one

with aneat sketch. [4]
Definetheterms [3]
) Pitchangle
i) Hdixangle
i) Leadangle

An epicyclic gear consists of three gearsA, B and C asshow in Fig.3[10]

gfﬂ {___Eﬂ *Z‘r
e o .

|
i— — A

%
E

- ; X
1

Fig.3

Thegear A has 90 internal teeth and gear C has40 external teeth. The gear
B meshes with both A and C and is carried on an arm EF which rotates
about the centre of A at 25 r.p.m. in anticlockwise sense. If thegear A is
fixed, determine the speed of gears B and C.

A camisto givethefollowing motion to aknife edged follower.  [13]
)  Outstroke with uniform velocity during 60° of cam rotation.

i)  Dwaell for next 30° of cam rotation.

i) Return stroke with S.H.M. during next 60° of cam rotation.

iv) Dwell for the rest of the cam rotation.

The stroke of the follower is 40 mm and the minimum radius of the cam
is 50mm. Draw the profile of the cam when the axis of the follower is
offset by 20 mm from the axis of the camshaft.

Explainthe different typesof Industrial automations. [9]
OR

A camwith aminimum radius of 25 mmto givethefollowing motiontoa

roller follower. [14]

I) toraisethefollower through 50 mm with uniform acceleration and
uniform retardation during 120° cam rotation.

i)  dwell for next 60° cam rotation.

i) to lower the follower through 50 mm with S.H.M. during the next
60° cam rotation.

Iv) dwell for rest of the cam rotation

The diameter of roller follower is 20mm. Draw the cam profile when the

axis of the follower passes through the center of the cam.

Classify the methods of transporting workpieces on flow lines. Explain

any onein detail. [4]

X ok %k
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[6402]-142
S.E. (Mechatronics Engineering)
FLUID MECHANICS & MACHINERY
(2019 Pattern) (Semester - 1V) (217548)

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

1)

b)
c)

Q2) &)

b)

Q3) 8

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume Suitable data, if necessary.

A fluid of viscosity 0.7 Ns/m? and specific gravity 1.3 isflowing through a
circular pipe of diameter 100 mm. The maximum shear stress at the pipe
wall is given as 196.2 N/m?. Find the i) Pressure gradient ii) Reynold

number of theflow iii) Averagevelocity. [6]

Derive an expression for Darcy-Weisbach equation. [6]

Provethat, in case of steady laminar flow through acircular pipe average

velocity ishalf of the maximum velocity. [6]
OR

A crude ail of kinematic viscosity 0.4 stoke is flowing through a pipe of
diameter 300 mm at the rate of 300 litres per sec. Find the head lost due

to friction for alength of 50 m of the pipe. [6]
Derive an expression ot velocity & shear stress distribution for laminar
flow passing through circular pipe. [6]
Derive an expression of velocity & shear stress distribution for laminar
fluid flow passing through paralle plates. [6]
Determinethe dimensions of the quantitiesgiven below [9]
)  Volume i) Area

i) Force Iv) Torque

v)  Work done

Write ashort note on Dimensionless number and their significance (give
any four) [6]
Theefficiency 7 of afan depends on density p, dynamicsviscosity u, of
the fluid, angular velocity w, diameter D of the rotor and discharge Q.
Express 77 in terms of dimensionless parameters. [6]

PT.O.



Q4) 8

b)

Q5) a)

b)
c)

Q6) a)
b)

Q7) &)

b)

Q8) a)
b)

OR

Write a short note on following [5]
1)  Reynold’'s number i)  Euler Number
i)  Mach Number Iv)  Weber Number

v)  Froude’'s Number
State and explain Buckingham'’s Pi theorem. What are the stepsinvolved

In selection of repeating variables? [6]
Write ashort note on Dimensionless number and their significance (give
any four) [6]
Explain construction and working principle of Francis turbine with
application. [6]
Explain theworking principle of kaplan turbinewith neat sketch. [6]
Write a short note on the draft tube. Explain with neat diagram. [6]
OR

Explain construction and working principle of Pelton turbine with
application. [7]
Explain the classification of Turbine based on hydraulic action, direction
of flow and specific speed in detall. [9]
Explainthefollowing for hydraulic turbine. [2]
)  Gross Head i)  NetHead

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 velocity of flow is
constant. Determine the flow velocity and work done by the impeller per

unit weight of water. [9]
Explaintheworking principle of reciprocating pump. Also classify different
types of the reciprocating pump. [8]
OR
Draw Vel ocity diagram for centrifugal pump. [9]
What is a centrifugal pump? Write the classification of centrifugal
pumps. [6]
Explainindetail classification, of hydraulic pump. [6]

Fskeskest
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[6402]-143
S.E. (Mechatronics Engineering)
ELECTRICAL MACHINES AND DRIVE
(2019 Pattern) (Semester - 1V) (217549)

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

1) Attempt Q.1or Q.2, Q.30r Q4, Q5 0r 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) Use of non-programmable calculator is permitted.

Q1) a
b)

c)

Q2) 8

b)

Write a short note on permanent magnet synchronous machine. [6]
Explain the construction of synchronous motor with neat diagram. [6]

A star connected, 3 phase, 200 kVA, 13.5kV, 50 Hz synchronous generator
has full load armature resistance drop and synchronous reactance drop
of 11.12V and 171.1V respectively. Calculate: [6]

1)  full load current
i)  phase and line value of induced emf at 0.8 lagging power factor
OR

Explain open circuit and short circuit test to determine synchronous
reactance. [6]

Explain the development of the circuit model of a synchronous machine
in steps. [6]

A 1000kVA, 3300V, 50 Hz, 3 phase, star connected synchronous generator
has armature resistance of 0.25 ohm per phase. A field current of 30 A
produces a short circuit current of 250 A and an open circuit voltage of
1100V linetoline. Calculate: [6]

I)  synchronous impedance and synchronous reactance
i) full load current
i)  phasevaue of emf generated at full load, 0.8 pf lagging

P.T.O.



Q3) 8

b)

Q4) 8

b)
c)

Q5) 8

b)

Q6) a)

b)

Q7) a
b)

Q8) a
b)

List and explain the components of an electrical drive system with the

help of suitablediagram. [6]
List the selection factors of electrical drives. Explain any one selection
factor of electrical drivesin detail. [6]
Elaborate the steady state stability of an electrical drive. [9]
OR
What isan electrical drive? State and explain any four major advantages
of an electrical drive. [6]
What are Load Torque components? Classify Load Torque. [6]
Explain the Motor-L oad dynamicsin the context of electrical driveswith
the help suitable mathematical equations. [9]

Explain any two methods of controlling the speed of aDC shunt motor.[ 6]
Explain the operation of a single phase fully controlled rectifier fed DC
motor. [6]
Describe the closed loop speed control of a DC motor with the help of
block diagram. [6]
OR
Explain the operation of Ward-Leonard Drive with the help of suitable
diagram. [6]
What is multi-quadrant operation of amotor? Explain the multi-quadrant
operation of a DC motor with the help of appropriate diagrams. [6]

Discussthe transient analysis of a DC motor drive. [6]

Differentiate between a PMAC motor and a BLDC motor. [6]

Draw the generalized diagram of closed loop control of induction motor

drives and explain the process of speed control. [6]

What is a stepper motor drive? Write its merits and demerits. [9]
OR

Explain the principle of VV/f control in athree phase induction motor. [6]

Explaintherotor resistance control of athree phaseinduction motor with
the help of suitablediagram. [6]

State whether a single phase induction motor is self-starting. Explainin
brief any one method of braking a single phase induction motor. [9]

L A 4
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[6402]-144
S.E. (Mechatronics Engineering)
SENSORSANDACTUATORS
(2019 Pattern) (Semester- 1 V) (217550)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidate:

1)
2)
3)
4)

Ql) g

b)

Q2) 8
b)

Q3) 8
b)

Q4) )
b)

SolveQ.1or Q.2.,Q.3.0r Q.4.,Q.5.0r Q.6.and Q.7 or Q.8.
Neat diagrams should be drawn wherever necessary.

Use of Non- programmable Calculator is allowed.
Assume suitable data if necessary.

Enlist the different types of temperature transducers. Explain any onein

detail. [9]

With neat diagram explain seeback effect and peliter effect. [8]
OR

Write a short note on bourdon tube. [8]

Explainin breif the magnetic flow meters. [9]

Explain the construction and working principle of induction motor. [9]

Explain the concept of heat dissipation in DC motor. [9]
OR
Explain the construction and working of DC motor. [9]

Write ashort note on characteristics of a Stepper motor with neat diagram.
[9]
P.T.O.



Q5) &)

b)

Q6) a)

b)

Q7) 8

b)

Q8) )

b)

Explainwith neat diagram the working of accmulator in hydraulic system.

[9]

Explainin brief the radial and piston operated pumps. [8]
OR

Explain with neat diagram the working of pneumatic system. [9]

Write a short note on control valves and its characteristics. [8]

Enlist thecriteriafor selection of actuator based on energy considerations.

[9]

Give the selection of actuator based on bandwidth. [9]
OR

With neat diagram explain the control system for temperature

measurement. [9]

Write a short note on torque/ speed characteristics of DC motor.  [9]

THINY
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[6402]-145

S.E. (Computer Scienceand Engineering) (Data Science)
MATHEMATICAL FOUNDATION FOR DATA SCIENCE - |

(2019 Pattern) (Semester - 111) (210641)

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) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) Define with the help of example:
1)  Probability
i) Random Experiment
) Sample Space
iv) Event
v) Independent Event
vi) Conditional Probability

[6]

b) Disks of polycarbonate plastic from a supplier are analyzed for scratch
and shock resistance. The results from 100 disks are summarized as

follows:
Shock Resistance
High Low Total
Scratch Resistance | High 70 9 79
low 16 5 21
Total 86 14 100

[6]

Let A denote the event that a disk has high shock resistance, and let B
denote the event that a disk has high scratch resistance. If a disk is

selected at random, determine the following probabilities:
) P(A)
i) P (B)
i) P(A")
iv) P(A[B)
v) P(AUB)
vi) P(A'UB)
c) State & Explain The Law of Large Numbers.
OR

[6]

PT.O.



Q2) a)

b)

Q4) a)

b)
c)

Define [6]
1)  Probability

i) Impossible event

i) Certain event.

What are the different approaches to assess the probability of an uncertain
event?

Define the random variable that follows normal distribution? Why it is
relevant in Central Limit Theorem? [6]
Samples of emissions from three suppliers are classified for conformance
to air-quality specifications. The results from 100 samples are summarized

as follows: [6]
Conforms Total
Yes No
Suppliers 1 22 8 30
2 25 5 30
3 30 10 40
Total 77 23 100

Let A denote the event that a sample is from supplier 1, and let B denote
the event that a sample conforms to specifications. If a sample is selected
at random, determine the following probabilities:

) P(A)

i) P (B)

i) P(A")

iv) P(A[B)

v) P(AUB)

vi) P(A'(B)

Explain the process of Hypothesis Testing in detail. [6]
Explain the Wilcoxon Signed-Rank Test. [6]
Define the following terms with the help of example: [9]
1)  Population

1) Sample

) Statistic
iv) Parameter
v)  Estimate
OR
What do you mean by Parameter Estimation? Define the following. [6]
1)  Point Estimate
i)  Unbiased Estimator
i) Minimum variance unbiased estimator (MVUE)
Differentiate between z-test and t-test. [6]
Explain any one of the following. [9]
1)  Method of Moments
i) Maximum likelihood estimates
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Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Write the steps involved in finding the root of function f (X) using Bisection
Method. [6]

Solve the following system by Gauss-Seidel iteration method. [6]
20x+2y+z=30

X—40y + 3z=-75

2X—y+10z=30

Give the solution correct upto three significant figures.

Using the following table of values, find a polynomial representation of

f'(X) and then compute f' (0.5) [6]
X 0 1 2 3
fx) | 1 3 15 40
OR
Write the steps involved in finding the root of function f (X) using Newton-
Raphson Method. [6]
Use Cramer’s rule to solve the following system: [6]
2 3 1 ||x

1
3 1 —1||ly|=|2
1 -1 -1}|z 1

Compute the approximate value of Ioz x*dx by taking four sub-intervals

and compare it with the exact value. [6]
Define with the help of example: [6]
) Set

i) Subset

i) Proper Subset

iv) Power Set

v) Disjoint Sets

vi) Cardinality of Set

Determine whether each of the following statement formula is tautology,
contradiction or contingency [6]
) (pArQAr~(pVv9g

i)y (P—>9<(@Qv~p)
i)  The company has 10 members on its board of directors. In how

many ways can they elect a president, a vice-president, a secretary
and a treasurer? [9]

i) Inhow many ways we can select 6 balls out of 10 balls in the box?
OR
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Q8) a) In a Discrete Mathematics (DM) class, every student is major in CS or
math or both. The number of students having CS as a major is 25, the
number of students having math as major is 13 and number of students
majoring in both CS and math is 8.So how many students in class. Also
draw a necessary Venn Diagram to support your answer. [6]

b)  Write short note on syntax and semantics of Propositional Logic. [6]
c) 1) LetA={x,vy, z} and R is the relation defined on A. R = {(x,X) ,
Wwy) , (v,2) , (z,y), (z,z)}. Determine whether R is an equivalence

relation or not? [9]

1) Let X ={1,2,3} and Y = {4, 5}. Find whether the following
subsets of X x Y are functions from X to Y or not.

D f=1(14),(1,5), 24 .3.5) ;
2) g=i14), 24, C.4);

POOD
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[6402]-146
S.E. (Computer Science & Engineering) (Data Science)
DATASTRUCTURES& ALGORITHMS
(2019 Pattern) (Semester - 111) (210642)

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) @ Write pseudo code for basic operations of stack. [9]
b) Explainarray implementation of priority queuewith all basic operations.[9]
OR

Q2) @& What is need to convert the infix expression into postfix ; convert the
following expression into postfix expression (at+b)*d + e/(f + a*d)+c[9]

b) What is circular queue? Explain the advantages of circular queue area
linear queue. [9]

Q3) @ Forthegivenbinary tree performinorder, preorder and postorder traversa

[9]

b) Writeanalgorithm for binary search. Deriverecurrencerelation and find

out time complexity of the search. [9]

OR
Q4) @ Explainthreaded binary treeswith diagram. [9]
b) Construct binary search tree for the following data [9]

21,28, 14, 18, 11,32,25,23,37/,27,5, 15, 19, 30, 12, 26.

PT.O.



Q3) 8
b)

b)

Q7) 8
b)

Q8) 8

b)

Explain with suitable example, DFS and BFStraversal of agraph. [8]
Find minimum Spanning tree using primsalgorithm. [9]

[8]

Definean explain with an example. [9]
1)  Undirected graph

i)  Directed graph

i)  Weighted graph

Explain chaining techniques of hashing with example. [8]

Explain different typesof file organization. [9]
OR

What is hash function ?Enlist characteristics of a good hash function.

Explain modulo division and folding method. [8]

Define sequential file organization. State advantages and disadvantages
of sequential organization. Write pseudo code for insertion of recordsin
sequential file. [9]

POOD
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[6402]-147

S.E. (Computer Science & Engineering) (Data Science)
OBJECT ORIENTED PROGRAMMING (OOP)
(2019 Pattern) (Semester-I1I) (210643)

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 and Q.7 or Q.8.

2)  Assume suitable data if necessary.

3)  Draw neat diagrams wherever necessary.

4)  Figures to the right side indicate full marks.

5)  Neat diagrams must be drawn wherever necessary.

Q1) a) Explain the concept of polymorphism and its types with examples. How
does polymorphism contribute to object-oriented programming?  [6]

b) What is operator overloading in C++? Illustrate with an example how to
overload binary operators. [6]

c) Differentiate between implicit and explicit type casting in C++. What are
the potential pitfalls of operator overloading and type conversion? [6]

OR
02) a) What is function overloading in C++? How does it differ from operator
overloading? Provide an example. [6]

b) Explain runtime polymorphism in C++ using pointers to the base class
and virtual functions. Why is this feature important in C++? [6]

c) Define a pure virtual function and explain its significance in C++. How
do abstract base classes contribute to runtime polymorphism? [6]

03) a) Describe the stream classes hierarchy in C++ and their role in file handling.
[6]
b) Discuss common stream errors in file I/O and their handling in C++.[6]

c) How is disk file I/O performed using streams in C++? Write a program
to read from and write to a text file. [5]

OR
PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

Explain file pointers and their usage in file I/O operations. Write a program
to demonstrate the use of seekg() and seekp() functions. [6]

Describe how file I/O can be handled using member functions in a class.
Provide an example program. [6]

How can the extraction (>>) and insertion (<<) operators be overloaded
in C++? Write a program to overload these operators for a user-defined
class. [5]

Explain the fundamentals of exception handling in C++ and give an
example of handling a “divide by zero” error. [6]

Explain the concept of multiple exception handling in C++ and provide
an example of handling different types of exceptions in a single program.

[6]

What are templates in C++? Discuss the power of templates and provide
an example of a function template. [6]

OR

Explain class templates and non-type parameters in C++. Provide an
example that demonstrates a class template with a non-type parameter.[6]

What is the use of the ‘export’ keyword in templates, and how does it
differ from the ‘typename’ keyword? [6]

What is rethrowing an exception in C++? Write a code snippet
demonstrating rethrowing an exception. [6]

Explain the concept of Standard Template Library (STL) in C++. Discuss
its components and the role of each in the C++ programming language.

[6]

Differentiate between sequence containers and associative containers in

STL with examples. [6]

What are container adapters in STL? Describe the different types of

container adapters available and their applications. [5]
OR
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08) a) lllustrate the use of vector and list container classes in STL. Highlight
their differences and when one would be preferred over the other.  [6]

b) Explain the basic searching and sorting algorithms in STL. Describe
how they can be used with container classes like vector. [6]

c) Explain the min-max algorithm and how STL handles it. Provide an
example of using the min_element and max_element functions with an
STL container. [5]

otooloedesde
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[6402]-148
S.E. (Computer Scienceand Engineering) (Data Science)
SOFTWARE ENGINEERINGAND PROJECT MANAGEMENT
(2019 Pattern) (Semester - 111) (210645)

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

1) AnswersQ.lor Q2 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) @ Isit possible to estimate software size before coding? Justify your

answer with suitable examlples. [6]

b) Explainthevariousactivitiesduring software project planning. [9]

c) Explain COCOMO Il moddl. [6]
OR

Q2) @ Howtocaculate FPand How itisused in estimation of software project?

[6]
b) Compare the LOC and FP based estimation techniques with suitable

example. [9]
c) Write anote on Reusable Software Resources. [6]
Q3) @ ExplainQuality attributes considered in software design. [6]
b) Explainfollowing design concepts. [6]
)  Modularity
i)  Architecture
c) Writenoteon Design Model. [6]
OR
Q4) @ Explain Component Level Design Elements. [6]
b) Explainfollowing design concepts: [6]

)  Refinement
i)  InformationHiding
c) What arethedesign quality guidelines?
[6]
PT.O.



Q5) @ What are the advantages of SCM Repository? Explain functions

performed by SCM Repository. [6]

b) ExplainRisk Projection and Risk Refinement in detail. [6]

c) Whatisriskidentification? What are different categoriesof risks?  [6]
OR

Q6) @ WhatisRisk mitigation, monitoring and management (RMMM)?  [6]

b) Define software Risk in detail. What are different types of Software
Risk? [6]

c) WhatisSoftware Configuration Management (SCM). [6]

Q7) @ What aredifference between white box testing and black box testing. [6]

b) Discuss Strategiesin WebApp testing. [9]
c) Explaincriteriafor Validation Testing. [6]
OR
Q8) @ Explainthelntegration testing approaches. [6]
b) Explain Unit Testing in OO Context. [9]
c) What are Strategies for Software Testing. [6]
X %k sk
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[6402]-149

S.E. (Computer Science and Engineering) (Data Science)

DIGITALELECTRONICS AND LOGIC DESIGN
(2019 Pattern) (Semester - I1I) (210644) (Theory)

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

Instructions to the candidates:

D
2)
3)
4
01) a)

b)

02) a)

b)

03) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Distinguish between combinational and sequential switching circuits also

write examples of both. [6]

What are the applications of Flip-Flop? Explain shift register. [6]

Explain how shift register are used as twisted ring counter. [6]
OR

What are the advantages of MS JK flip flop? Explain the working of M'S

JK flip flop in detail. [6]

Convert Following Flip flops : [6]

) SRtoT

i) JKtoD

What is an ASM Chart? Name the elements of an ASM chart and define

cach of them. [6]

What is the difference between PAL and PLA? [6]

Implement following Boolean function using PLA. [6]

F1(A, B, C)=Zm(2, 3, 7) F2(A, B, C) = Zm(3, 4, 6)

What is FPGA? Explain its basic Architecture. [5]
OR

PTO.



04) 2)

b)

05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Draw the ASM chart for a 2-bit binary counter having one enable line
E such that E =1 counting enabled and E = 0 counting disabled. [6]

Draw a block diagram of the PLA device and explain. [6]

What is CPLD? Explain its basic architecture. [5]

Draw and explain CMOS invertor. [6]

Compare CMOS and TTL logic family. [6]

Explain the wired logic output of TTL with neat diagram. [6]
OR

Explain with a neat diagram CMOS NAND Gate. [6]

Define the following terms and mention the standard values for TTL
logic Family. [6]

i)  Fan-out
1) Power Dissipation
i) Propagation Delay.

With the help of a neat diagram, explain the working of two - input TTL
NAND gate. [6]

What is Microprocessor? List different applications of Microprocessor. [6]

Explain the Memory organization of the microprocessor. [6]

What are the different types of buses used in Microprocessor? [5]
OR

Write a short note on ALU IC 74181. [6]

With the help of a block diagram explain the fundamental units of a
MiCcroprocessor. [6]

Explain in brief basic arithmetic operations using ALU IC 74181.  [5]

> > >
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[6402]-150
S.E. (Computer Scienceand Engineering/Data Science)
MATHEMATICAL FOUNDATION FOR DATA SCIENCE - I
(2019 Pattern) (Semester - 1V) (210652)

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

1) AnswersQ.lor Q2 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) @ Givetheapplicationsof linear regression in datascience with examples.[6]
b) Obtain coefficient of correlation given thetable of values [6]

X 6 2 10 | 4 8
y 9 11 5 8 7

c) Fittheliney = ax + b using least square method in simple linear
regression. [6]

x |0 |1 |2 |3 4 |5 | 6|7
y (2 | 34 |4 | 3|9 | 11|12

OR
Q2) @ Writethedifference between SimpleLinear Regression & MultipleLinear
Regression. [6]
b) Computetheregression linesfor thefollowing data. [6]

X | 6 2 10| 4 | 8
y | 9 1|5 8 | 7
And estimatey for x =5

c) Fit a parabolay=ax? + bx + c¢ for following data in multiple linear
regression. [6]

x| 3|-2|(-1]0]|1 ]2 |3
y |8 |4 |1 (2|8 ]| 1] 5

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) a

b)

Definetime seriesanalysis. Why it isimportant in data science? [6]

What istheAutoregressive Integrated Moving Average (ARIMA) model ?

Describe its components and usage in time series forecasting. [6]

Explain Forecasting Techniquesin Time SeriesAnalysis. [9]
OR

Explain with example stationarity & autocorrelationintimeseries.  [6]
Explain applications of time series in data science with the help of an

examples. [6]
Give abrief note on ARIMA model. [9]
Explain thetypes of machinelearning with examples. [6]
Compare decision treeswith other supervised learning models. What are
the advantages and limitations of decision trees? [6]
What is the K-Nearest Neighbors (KNN) algorithm? Describe its
algorithmic stepswith anillustration. [6]
OR
Explain the applications of Machine Learning in data science. [6]
Differentiate between Classification & regression problemsin context of
supervised learning. [6]
Explain Bias-Variance Tradeoff in Machine Learning with suitable
example. [6]

Explain the types of optimizationin machinelearning & data science.[6]
Find minimum value of f (X,y) = x? + y? subject to condition x + y = 1 by

using Method of Lagrange’'sMultipliers. [6]
Justify the use of penalty methods in constrained optimization problems
and compare it with barrier methods. [9]
OR
Explain the concept of the Lagrange multiplier method. How isit useful in
optimization problemswith constraints. [6]
Explain convex optimization, convex set and by using it find Minima of
f(x)=x2+3x+4. [6]

Explainany fiveMeta- Heuristic Optimization Algorithmswith example.[5]

X ok %k
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[6402]-151
S.E. (Computer Scienceand Engineering/Data Science)
OPERATINGSYSTEMS
(2019 Pattern) (Semester - 1V) (210653)

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

1) Answer Qlor Q.2 Q30r 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) @ Explanfollowingterms. [9]
)  Synchronization
i)  Semaphore with it’'s types

b) Explain Reader Writer problemin details. [8]

OR
Q2) @ Define Deadlock, how it occurs. Explain the necessary conditions for
Deadlock. [9]

b) Explainfollowing synchronization problemswith semaphore solution.[8]
)  Explainany problemwith“Mutual Exclusion” and “Progress’.
i) Dinning Philosopher problem.

Q3) @ Forthefollowing reference string. [12]
1,2,3,2,4,1,32,4,1

Count the number of page faults and Hit that occur with 3 frames using
FIFO, optimal and LRU page replacement methods. Demand paging use.

b) Write ashort note on Paging with proper example. [6]
OR

Q4) @ Explain Non-contiguous memory allocation with the help of paging. [9]

b) Explain Contiguous memory allocation with it'stwo types. Also explain
how internal and external fragmentation problem occur with example. [9]

PT.O.



Q5) 8

b)

Q8) a
c)

A disk drive has 200 tracks, numbered 0-199. The drive is currently
serving the request at track no. 50. The queue of pending requests in
FIFO order is 82, 170, 43, 140, 24, 16, 190. Starting from the current
head position what isthe total distance that disk arm movesto satisfy all
the pending requests for the following disk scheduling algorithms.
Assumethat head ismoving towardsinner track for SCAN and LOOK.[12]

) FCFS

i) SSTF

i)  SCAN

Iv) LOOK

Definefollowing terms: [6]
) Virtud Memory

i)  Segmentation

OR
Explainfileattributesand operationsonfilein detail. [6]
Explainin brief different 1/0O buffering techniques. [6]
Explain the storagement management with suitable example. [6]

What is buffer overflow? How does it work and how can it be detected

or prevented? [9]
Explain Intrusion Detection Systems (IDS). What are the types and
how they work. [6]
Defineand explain thefollowing termswith suitable examples: [6]
)  Threats

i) Attacks

i) Intruder

OR
Describe various methods of malware defense in Operating system? [5]
Explain Virus, Worm and Maware with suitable example. [6]
What is Rootkit? How does it work and how can it be detected and
prevented? [6]
X %k sk
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[6402]-152
S.E. (Computer Science & Engg.)(Data Science)
DATA STORYELLING & VISUALIZATION
(210653) (2019 Pattern) (Semester - V)

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

1)

2)

3)

4)

5)
Ql) 8
b)
c)

Q2) &)

b)

Q3) 4

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.

Assume suitable data if necessary.

Use of Scientific Calculator is permitted.

Describe the differences between network and hierarchical
visualizations.Why iscolor acrucial aspect of datavisuaization? [6]

Compare and contrast the effectiveness of different big datavisualization
categories. [6]

| dentify ineffective datavisuaization and redesignit to be moreeffective.[4]
OR

Define temporal, hierarchical and network visualizations. What are
multidimensional and geospatial visualizationsused for? [6]

Createachart for visualization of proper story, with proper explanation.[6]

How does the improper use of color impact data storytelling? explain
with oneexample. [6]

Differentiate between exploratory and explanatory analysisin the context
of datavisualization. [6]

What isthe significance of relationshipsin datavisualization? How does
static visualization differ from interactive visualization in terms of user
experience? [6]

What arethe Gesalt principlesin the context of design and visualization?
Definethe principleof proximity in Gestalt theory. [9]

PT.O.



Q4) &)

b)

Q5) 3

Q6) &)

b)

Q7) a

b)

Q8) &)

b)

[6402]-152

OR

How does aesthetic design impact the understanding of data

visuaizations? Explainin brief. [6]
Analyze the advantages and disadvantages of using bar charts versus
stacked bars to represent data comparisons. [6]

How would you apply the Gestalt principles of proximity indesigning a
dashboard? And How can you make visualization more accessible for
userswith visual impairments? [4]
Explain how GI S tools can be used to analyze and visualize geospatial
data. Describethe difference between atime-series plot and an animation
intemporal datavisualization. [6]

What isanode-link diagramand how isit used in network visuaization? 6]

Analyze how time-series data can be used to forecast trends and explain
the advantages of using animations over static plotsin this context. [6]

OR
What is GIS, and how isit used for geospatial visualization? Name two
tools commonly used for geospatial data visualization. [6]

Definetheterm "time-seriesanalysis' in the context of datavisualization.

[6]
Explain the different types of Representing hierarchical structureswith
examples. [5]

How would you assess the effectiveness of data visualizations used in
marketing reports and presentations? [6]

How can financial dashboards be used to monitor real-time stock market
movements and portfolio performance? [6]

What are some common metrics used to measure social media
performance. [9]

OR

How can healthcare data visualization help in tracking disease outbreaks
and patient outcomes? [6]

What ethical considerations must be kept in mind when visualizing data
for public policy decisions or social media campaigns? [6]
What insights can be gained from analyzing customer behavior datain
visual formats. [5]

ofo ofo ofo



Total No. of Questions: 8] SEAT No.:
PD-4192

[Total No. of Pages: 2

[6402]-153

S.E. Computer Science & Engineering (Data Science)
DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester- 1 V) (210655)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidate:

1) SolveQ.lorQ.2.,Q.3.0r Q.4.,Q.5.0r Q.6.and Q.7 or Q.8.
2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Make suitable assumptions whenever necessary.

Q1) & WhatistheNeed.of Normalization? Explain 1 NFwith suitableexample.
[9]

b) What isthe impact of insert, update, delete anamoy on overall database
design? [9]

OR

Q2) @ What arerelational integrity constraints? Explain with example Domain
constraints, Referential Integrity and enterprise constraints. [9]

b) WhatisNormalization Explain 2NF and 3NF with suitable example? [9]

Q3) @& Whatislogbased recovery scheme? Explain with suitable example. [8]

b) What isthe Need of Concurrency Control? Explain two phase locking
protocol for concurrency control. [9]

OR

P.T.O.



Q4) 8
b)

Q5) a

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Differentiate between Centralized and Client-Server Architectures.  [§]

What is distributed Databases? Explain data replication in Distributed

Data Storage. [9]
Compare JSON and XML with example [8]
Write short note on [9]
) SQLite

i)  MobileDatabase
i) Cloud Database

OR
Explain Map Reducewith example. [9]
Differentiate between SQL and NoSQL Databases. [8]

What is Data Warehouse? Explain architecture of DataWarehouse. [9]

Explain Knowledge Discovery Processin detail. [9]
OR
Define Data Mart. Compare the similarities and differences between a
data mart and a Data Warehouse [9]
What is DataMining? Explam different data mining tasks. [9]
THTEY
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[6402]-154

S.E. (Computer Science and Engineering) (Data Science)

COMPUTER GRAPHICS
(2019 Pattern) (Semester - 1V) (210656)

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 indicate full marks.

4) Assume suitable data, if necessary.

Q1) a)

b)
c)

Q2) a)
b)

What are the types of projection? Write in brief about each type of

projections. [6]
Differentiate between Parallel projection and perspective projection. [9]
A triangle is defined by [6]
2 4 4
2 2 4

Find transformed coordinates after the following transformation :
1) 90 deg rotation about the origin.
1) Reflection about line X =Y
OR
Derive 3D transformation matrix for rotation about a principal axis. [6]
Differentiate between Orthographic Projection and Isometric Projection.
[5]
Perform 45 deg. rotation of a triangle A(0, 0), B(I, 1) and C(5,2).  [6]
Find transformed coordinates after rotation
1)  About origin,
i) AboutP (-1, 1)
P.T.O.



Q3) a) What is Halftone shading? How it works? [6]

b) Compare Gauraud shading and phong shading. [9]
c) Write and explain Painters algorithm. [6]
OR
Q4) a) What is Backface? Explain backface detection and removal. [6]
b) Compare RGB and HSV color model. [9]
c) Explain the following terms with examples : [6]

i)  Specular Reflection

1)  Diffuse reflection

Q5) a)  Write a short note on interpolation and approximation. [4]
b) Explain the Bezier curve. List its properties. [7]
c) Explain Hilbert’s curve with an example. [7]

OR
Q6) a) What is animation? What are the types of Animation? [4]
b) Explain the method of controlling animation. [7]
c) Whatare fractals? Explain Triadic Koch in detail. [7]
Q7) a) Whatis virtual reality? And list out its applications? [4]
b) Draw and explain three I’s of virtual reality. [7]
c) Explain graphics display with any of two graphics displays? [7]

OR

Q8) a) What are trackers? Enumerate some important tracker characteristics. [4]

b) What is the difference between an absolute and a relative position input
device? [7]

c) What is haptic feedback and how human haptic system works? [7]

F6d836
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S.E. (Electronics Engg.) (VLSI Design & Technology)

[6402]-155

[Total No. of Pages : 2

FPGA BASED SYSTEM DESIGN USING VERILOG

Time: 2%2Hours]

(2019 Pattern) (Semester - 111) (204206)

I nstructions to the candidates :

1)
2)

Q1) g

b)
c)

Q2) &)
b)

Q3) 8
b)

c)

Q4) 8
b)

c)

QS5) 8
b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto right indicates full marks.

[Max. Marks: 70

What are the system task and compilers directivesin verilog? Explain

it.

Write the difference between task and function.

What are the operators used in verilog? Explain them.
OR

Explain the datatype of verilog in details.

Write short note on lexical conventions used in verilog.

List modelling stylesin verilog. Explain any two with example.

Write averilog code for 4 bit up down counter.
Write averilog code for full adder.
Write averilog code for 2:1 max.
OR
Write averilog codefor 4 bit shift right register.

Writeaverilog codefor D flip flop using behaviour modelling.

Write a code for 2:4 decoder.

Draw and explain Moore Machine.

Design 1 bit serial adder using FSM.

Give comparison of Mealy machine and Moore machine.
OR

[6]
[S]
[6]

[5]
[6]
[6]

[6]
[6]
[6]

[6]
[6]
[6]

[6]

[6]
[6]

PT.O.



Q6) @ Design a sequence detector for the sequence..110... using Mealy

machine. [6]
b) Write short notes on following [6]

) Statediagram

i) Statetable

i)  Stateassignment
c) Draw astatediagram using meay machinefor given statetable. [6]

NS Output
Ps | x=0|x=1 x=0 x=1
a C b 1 1
b d C 0 0
C e d 0 1
d e d 1 0
e a d 1 0

Q7) @ Explainthe term "Reconfigurable systems' with respect to FPGA. [5]

b) Designinterface of VGA with FPGA. [6]
c) Explaintheinterface of keyboard with FPGA. [6]
OR
Q8) @ Explain dynamic Architecture of FPGA. [9]
b) Draw and design LCD interface with FPGA. [6]
c) Design Real Time clock interface with FPGA. [6]

Fskeskest
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PD4195 [Total No. of Pages: 2

[6402]-156
SE.(E & CEngg.) (Advanced Communication Technology)
PRINCIPLESOF COMMUNICATION ENGINEERING
(2019 Pattern) (Semester - 111) (204202)

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

1) AnswersQ.lor Q2 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) @ Explain FM generation by Armstrong’s Indirect method, with a neat

diagram. [6]
b) Derivethe mathematical presentation of FM (Frequency Modulation).[6]
c) CompareAM, FM and PM with neat diagrams. [9]
OR

Q2) @ Explain the relationship between Phase modulation and
Frequency modulation. [4]
b) Illustrate the differences between Narrowband FM signal and wideband
FM signal. [9]

c) A frequency modulated signal isrepresented by voltage equation
e, =10sin[6x10% + 5sin 1250 t]. Calculate [8]

i)  Carrier frequency f
i)  Modulating frequency
i) Maximum deviation
V)  What power will this FM wave dissipatesin 20 ohm resistor?
Q3) @ Explainthe Generation and detection of PWM with aneat diagram. [6]
b) Distinguish between PPM, PWM & PPM with necessary waveforms. [6]

c) Explaintimedivision multiplexingwith neat diagrams. [9]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

What is sampling. Explain different types of sampling with necessary

diagrams. [6]
Consider the signa {3cos (200 =t) + (5sin 6000 «t) +10 cos 1200nt},
what isthe Nyquist rate of thissignal ? [9]
What isaliasing effect & Explainin detail about Guard band. [6]

Explain the Generation of Delta modulation with its slope overload &

granular noise. [6]
Explain the Generation and reconstruction of Pulse Code modulation
with aneat diagram. [6]
Write ashort note on A-law and p-law. [6]
OR
What is Quantization error. Explain Uniform Quantization and
Non-Uniform Quantization with aneat diagram. [6]
Draw block diagram of Digital communication system & explain
function of each block. [6]
Describe the technique of Adaptive Delta modulation with necessary
diagrams. [6]

Q7) Write ashort note on the following.

a)
b)

c)

Synchronization and itstypes. [6]

Scrambling and Unscrambling. [6]

Properties of line codes. [6]
OR

Q8) Write ashort note on the following.

a)
b)

c)

Draw AT & T hierarchy multiplexing system & explainitindetaill. [4]

Intersymbol Interference and its €limination in communication. [6]

Line codesfor Unipolar RZ, Polar NRZ, AMI & Split phase Manchester

for thebit stream 101110101. [8]
% %k %k
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PD-5329 [Total No. of Pages : 2

[6402]-157
S.E. (Electronics & Communication-Advanced
Communication Technology)

DIGITAL COMMUNICATION ENGINEERING

(2019 Pattern) (Semester - IV) (204204)

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

Instructions to the candidates :

1)
2)
3)
4

01) a)
b)

02) a)

b)

Q3) a)

b)

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Solve Q.1, or 0.2, Q.3 or Q.4, Q.5 or Q.6, Q.70r Q.8.

Explain the concept of pulse shaping in ISI. [6]

Compare digital modulation systems. [6]

Sketch the waveforms of MSK for the given bit stream 11001001.  [6]
OR

What is inter symbol interference? Explain the causes and its ideal solution
to control ISI. [6]

Explain M-ary FSK (MFSK) transmitter with suitable block diagram. [6]

Draw PSD and signal space representation and bandwidth for M-ary
PSK. [6]

With neat block schematic and waveforms explain DSSS generation and
detection. [6]

A coherent BPSK - DSSS is used to transmit data at 250 bps with
probability of error of 5 x 10~. Determine minimum chipping rate, if the
jamming signal is 300 times stronger than the received signal. [6]

Explain : Code Division Multiple Access (CDMA) [6]

P.T.O.



OR

04) a) A pseudo random sequence is generated using a feedback shift register
of length m =4. The chip rate is 107 chips per second. Find the following
1) PN sequence length
i)  Chip duration of PN sequence
i) PN sequence period
[6]
b) Explain the concept of OFDM. [6]
c) Mention about the run property. What is called jamming effect. [6]
05) a) Explain the concepts of MAP and ML detection in receiver. [9]
b) Illustrate the conversion process of continuous AWGN channel to vector
channel. [9]
OR
06) a) Explain : Optimum Filter & Matched Filter. [9]
b) Explain minimum error test with suitable example. [9]
Q7) Explain the term (Any two) : [16]
a) Correlation receiver
b) Gaussian MSK
c) DEPSK
OR
08) Explain the term (Any two) : [16]
a)  Minimum shift keying
b) Non coherent BFSK
c) DPSK
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[6402]-158
S.E. (Computer Science)
COMPUTER GRAPHICSFOR DATAVISUALIZATION
(2019 Pattern) (Semester - 111) (210244)

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

1) AnswersQ.lor Q2 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) @ Derivetransformation matrix for 2-D rotation about an arbitrarypoint. [6]

b) Writetransformtion matrix for [6]
1)  2-D Rotation clockwise directon
i)  2-D Scaling

i)  2-D trandation

c) Perform 45° rotation of a triangle A(0,0), B(1,1) and C(5,2). Find
transformed coordinates after rotation, [6]
1)  Aboutorigin,
i)  About P(1,1)

OR
Q2) @ Whatis3D Transformations? Discuss 3D transformation matrix for Scaling
and Trand ation. [6]
b) Explainthetypes of Perspective projectionswith example. [6]
c) Discussthetypesof Parallel Projectionswith example. [6]
Q3) @ Explainthe CIE chromaticity diagram. [6]
b) Explainambient light and diffusereflection with examples. [6]
c) Compare Gauraud shading and Phong Shading. [9]
OR
Q4) @ Write short note on Warnock’s Algorithm. [6]
b) Explain Back-face Detection and Removal algorithm. [6]
c) DiscussPainter’salgorithm. [9]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) &
b)

Q8) 8
b)

Explain Triadic Koch Curvein detail. [6]

Explain Hilbert’s curve with an example. [6]

Discussfractalsand itsapplications? Explain theterm fractal Dimensions,[6]
OR

Write ashort note on interpol ation and approximation intermsof curve.[6]

Discuss the properties and limitations of Bezier curve. [6]

Explain Blending function intermsof curve. [6]

What issegments? Explain theterm segment table with suitable example.[ 6]

Discuss creation and deletion operation of asegment with example. [6]

Explain renaming and closing of asegment with suitableexample.  [5]
OR

Explain architecture of 1860. [6]

Discuss the various Motion specification methods. [6]

Explain the term Morphing and list out the applications of morphing. [5]

¥ %k %k
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PD4197 [Total No. of Pages : 2

[6402]-159
S.E. (Computer Science)
DIGITALELECTRONICS AND VLSI DESIGN
(2019 Pattern) (Semester - 11I) (210245)

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

Instructions to the candidates:

D
2)
3)
4

01) a)
b)

02) a)
b)

03) a)
b)

04) a)
b)

Attempt Q.1 or Q. 2, Q.3 or Q4, Q.5 or Q.6 and Q.7 or Q.8.
Assume suitable data, if necessary.
Draw neat diagrams wherever necessary.

Figures to the right indicate full marks.

Design using 8:1 MUX and logic gate- F = Xm (0,2,5,8,10,15). [6]

Design and implement Binary to Gray code converter using logic gates. [5]

Design Full subtractor using MUX. [6]
OR

Implement 8:1 MUX using 4:1 MUX. [6]

Design two-bit comparator using gates. [5]

Differentiate between Demultiplexer and Decoder. [6]

Design J-K flipflop using S-R flipflop. [6]

What is race around condition? How it can be avoided? [6]

Draw the logical diagram of 4-bit bidirectional shift register. Explain Shift

left and shift right operation. [6]
OR

Design 2-bit synchronous up counter using j-k flipflop. [6]

Explain with neat diagram 3-bit universal Shift register. [6]

Draw and explain the behavior of M-S JK flipflop. [6]

PTO.



05) a) Write VHDL code for i) AND gate i1)) NOR Gate iii) EXOR Gate. [6]

b) Differentiate between function and Procedure. [5]
c) Write VHDL code for Full Adder. [6]
OR
06) a) Draw and explain HDL design flow. [6]

b) Explore any four attributes in VHDL with suitable example codes. [6]

c) Explain various VHDL operators. [5]

Q7) a) Differentiate Between Mealy and Moore Machine. [6]

b) What is mean by configuration of PLD? What are the methods of

configuration? [6]
c¢) Write VHDL code for 4:1 MUX. [6]
OR
08) a) Write VHDL code for 4-bit shift register for SISO operation. [6]

b)  Withneat schematic explain the architectural building blocks of CPLD.[6]

c) Draw FSM state diagram for 11011 Mealy sequence detector & write
VHDL Code for it. [6]
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Total No. of Questions : 8] SEAT No. :

PD-5301 [Total No. of Pages : 2

[6402]-160
S.E. (Computer Science)

MICROPROCESSOR & MICROCONTROLLER

(2019 Pattern) (Semester - 1V) (210554)

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

1
2)
3)
4)

Q1) a

b)

Q2) g

b)

Q3) g
b)

Q4) &)
b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Assume suitable data jf necessary.

Draw neat diagrams wherever necessaly.

Figuresto the right indicate full marks.

Explain the Segment Tranglation Process with aneat diagram of 80386.
[7]

Differentiate and explain GDTR, LDTR, and IDTR. [8]
OR

Demonstrate General Descriptor Format available in various descriptor
tables. [7]

With the necessary diagram, explain the pagetrand ation processin 80386.
[8]

Explain the TSS descriptor of 80386 with a neat diagram. [7]

Explore the role of Task Register in multitasking and the instructions

used to modify and read Task Register. [8]
OR

Draw and explain the Task State Segment of 80386. [7]

With the help of neat diagram Explain the Process of handling Interrupts
in Protected mode. [8]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

Differentiate between Microprocessor and Microcontroller. [7]
Explain variousfeatures of the 8051 Microcontroller. [8]
OR

Explain the architecture of the 8096 microcontroller with a neat block
diagram. [7]

Writeashort note on the memory organization of the 8051 microcontroller.

[8]

Explain the architecture of 8051 with aneat block diagram. [7]
List and elaborate on different applications of microcontrollers. [8]
OR
List and explain theimportant features of the 8096 microcontroller. [7]
Compare the architecture of 8051 and 8096 microcontrollers. [8]
363636

[6402]-160 2



Total No. of Questions : 8] SEAT No. :

PD-5231 [Total No. of Pages : 2

[6402]-161
S.E. (Computer Science)
DESIGN THINKING
(2019 Pattern) (Semester - 1V) (210555)

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

1) Attempt Q.1or Q.2, Q.30or Q4,Q50r Q.6 and Q.7 or Q.8.

2) Assume suitable data if necessary.

3) Draw neat diagramswherever necessary.

4) Figuresto theright indicate full marks.

Q1) @ What arethedifferent sources of new idea generation? [6]
b) Wiriteashort note on six thinking hats. [6]
c) Wiriteashort noteon: [6]
1) TheDreamer
i)  TheCritic
OR
Q2) @ What arethedifferent benefits of Walt Disney method? [6]
b) Whatisideageneration? Explain different stagesof ideageneration. [6]
c) Explaintheprinciplesof creativity. [6]
Q3) @ Explain Lean startup method for prototype devel opment. [6]
b) Explain creative storyboard ideas. [6]
c) Whatisquick and dirty prototyping? Explain. [9]
OR
Q4) @ Explainthe purpose of prototyping in design thinking. [6]
b) How ideasare converted into presentable form? Explain. [6]
c) Whatismock-ups? Explainwith suitable example. [9]

PT.O.



Q5) a)
b)

Q6) a)

b)

Q7) &)

b)

Q8) a)
b)

What is Kano model ? Explain itsimportance. [6]

What are the different techniques of ergonomic testing? Explain. [6]

Explain theimportance of desirability testing. [6]
OR

What is prototype testing? Explain different types of prototype testing.
[6]

Write a short noteon : [6]
) Interviews

i)  Surveys

What is the common uses of split testing? Explain. [6]
What isdesign activism?Explainin detail. [6]
What arethe different manager tools? Explain. [6]
Write a short note on collaboration tools. [9]

OR
Design andinnovation asan organizationa strategy. Justify. [6]
Explain different success factors for implementation of idess. [6]
Write ashort note on idea management platforms. [9]
383646
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Total No. of Questions: 8] SEAT No. :
PD4198 [Total No. of Pages: 2
[6402]-162
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 Q.2,Q.30r Q4,Q5o0r Q.6 Q.70r Q.8.

2) Figuresto theright side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

Q1) @ Whatisadead weight tester, discusswith diagram? how isit utilized in

pressure calibration? [8]
b) Writetheclassification of manometers. Discussonein detail with diagram
and advantages and disadvantages. [9]
OR
Q2) @ Explainthedetailed working of the bourdon tube pressure Gauge with a
diagram. [8]

b) Discussdifferential pressurecell indetail with adiagram. Canyou useit
to measure flow? How? [9]

Q3) @ Discuss 3-wire configuration of RTD with diagrams. What are its

advantages and disadvantages. [9]
b) Draw and discuss the radiation pyrometer. Write the advantages and
limitations of it. [9]

OR
Q4) @ How doesbimetallic thermocoupleworks, discusswith diagram? Discuss
any application of itin detail. [9]

b) Discusstheneed for cold junction compensation. What are thermopiles?

[9]

Q5) @ How will you measureflow with orifice. Discussthe procedurein detail
with diagram. [9]

b) Draw and discuss Doppler flowmeter. [8]
OR

PT.O.



Q6) @ Draw and discusstheworking principle of venturi for flow measurement.
Explain the complete setup. [8]

b) What are the types of orifice plate? What are the materials used for
orifice plate? How will you measure flow using orifice plate? What is
vena-contractapoint? [9]

Q7) @ What is the basic principle behind radar-based level measurement?

Discusswith diagram. [9]

b) What arethe varioustypesof level sensors? How will you measure level
usingthe DP cell. [9]

OR

Q8) @ How does Searle's rotating cylinder viscometer determine viscosity?
Discusswith diagram. [9]

b) What are resistive humidity sensors? how do they measure humidity?
Discusswith diagram. [9]

POD®®
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Total No. of Questions: 8] SEAT No. :
PD4199 [Total No. of Pages: 2
[6402]-163
S.E. (Instrumentation & Control)
LINEARINTEGRATED CIRCUITS
(2019 Pattern) (Semester - 111) (206262)

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 necesssary.

4) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Q1) & Deriveoutput voltage equation for threeinput summing amplifier. Draw

neat circuit diagram. [9]
b) Draw neat diagram of grounded load V-1 converter and derivethe equation
for output current. [8]

OR
Q2) @ Deriveoutput voltage equationfor Op-Amp. Integrator. Draw neat diagram
of practical integrator. [9]
b)  Write short note on an Isolation Amplifier. [8]
Q3) @ Illustratewith suitable circuit diagram precision full waverectifier. Draw
proper output wave forms, [9]
b) Elaborate with neat diagram operation of R-C phase shift oscillator. [9]

OR
Q4) @ Design Schmitt trigger circuit for UTP = 1.5V and LTP=-1 .5V. Where,
Vce = +12V and Vee= -12V. [9]
b) Draw and explainaninverting Zero Crossing Detector circuit with proper
output wave forms. [9]

Q5) @ Design an astable multivibrator using timer 555 to generate 1 KHz
frequency at 70% duty cycle. [9]

b) Illustrate operation of PLL with suitable block diagram. [8]
OR

PT.O.



Q6) @ Describetheoperation of voltage controlled oscillator with neat diagram.
[8]

b) Design monostable multivibrator using timer 555 to get output pulse
width of 2 seconds. [9]

Q7) @ Desgnfirst order high passfilter for f =10 KHz. And passband gain of 2.
[9]

b) Ilustrate with neat circuit diagram to generate +5V DC supply using
| C7805. [9]

OR
Q8) @ Design second order high passfilter for f =1 KHz. [9]
b) Elaboratewithneat circuit diagram, low voltageregulator using IC 723.[9]

POOD
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Total No. of Questions : 8] SEAT No. :

PD4200 [Total No. of Pages : 2
[6402]-164

S.E. (Instrumentation & Control)
ELECTRICALMEASUREMENT & INSTRUMENTATION
(2019 Pattern) (Semester-I1I) (206263)

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 and Q.7 or Q.8.

2)  Neat diagram must be drawn whenever necessary.

3)  Figure to the right indicate full marks.

4)  Use of logarithmic tables slide rule, mollier charts, electronic pocket calculator
and steam table is allowed.

5)  Assume suitable data, if nessacary.

Q1) a) Anelectronically deflected CRT has a final anode voltage of 1500V and
parallel deflecting plate 2.5 cm long and Smm apart. If the screen is 45
cm from the center of depleting plate find: [9]
i)  Beam speed
i)  Depletion sensitivity of the tube
i) Depletion factor of the tube

b) If the vertical amplifier of an oscilloscope has a bandwidth of 20MHz.

What is the fastest rise time that an input may have to be displayed

without distortion. [9]

OR
02) a) Elaborate with neat sketch measurement of phase using CRO. [8]
b) Describe the measurement of DC voltage using CRO. [6]
c) State the significance of electronics switch used in dual trace
oscilloscope. (4]

03) a) Derive the equations for general AC bridge at balanced condition. [9]
b) Calculate the current through the galvanometer in wheatstone bridge.[8]
R1=2.0kQ2
R2=4kQ
R1 =7.0kQ2
R4=20kQ2
The operating voltage is 8V
OR

PTO.



04) 2)
b)

05) a)

b)

06) a)

b)

07) a)

b)

08) a)
b)

Derive the general bridge balance equations of Schering bridge. [9]

Calculate the equivalent parallel resistance and capacitance that causes a
Wien’s bridge to null with the following component values. [8]

R1=2.7kQ
C1=5uF

R2 =22kQ
R4=100kQ

The operating frequency is 2.2 kHz

For R-2R DAC, Rf = R = 1000 ohms. If the reference voltage is 10
volts, calculate the analog output voltage for digital input (11110011)2.[9]

Draw the block diagram of digital thermometer and explain function of
each block. 9]

OR

Draw general block diagram of digital phase meter and describe the
measurement of phase difference between two signals. [9]

Select appropriate digital instruments for the measurement of current
and justify the selection with example. [9]

Describe the galvanometric type chart recorder with neat diagram. Enlist

the types of tracing system? [9]

Elaborate different marking mechanism used in recorder. [8]
OR

State the significance of X-Y recorder with neat sketch. [9]

Elaborate with neat sketch LVDT Type recorder. [8]

otooleelesle
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Total No. of Questions: 8] SEAT No. :
PD4201 [Total No. of Pages: 2

[6402]-165
SE. (Instrumentation & Control)
CONTROL SYSTEM COMPONENTS
(2019 Pattern) (Semester - 111) (206264)

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

1) AnswersQ.lor Q2 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) @ Differentiate between the pneumatic and Hydraulic systems with
applications. [6]

b) ExplaintheBleed & Non bleed type Pneumatic relay with application.[6]

c) What is the purpose of using specia cylinders in Pneumatic systems?

Explain anyone. [6]

OR
Q2) @ What is meant by direction-controlled valves? Illustrate with proper
example of the same. [6]
b) Differentiatethe Singleacting & Doubleacting cylinder with neat diagram
and its applications. [6]
c) Define the pressure relieving valve with appropriate diagram and its
application. [6]
Q3) @ Explain the sequencing of cylinders and Direction control in hydraulic
circuits. [6]
b) Draw the Standard Symbolsfor developing hydraulic circuits. [6]
c) Define Hydraulic components and Hydraulic valves, list them with neat
diagram. [9]

OR

Q4) @ Explainthereciprocating hydraulic circuit with appropriate diagram. [6]
b) How speediscontrolledinany hydraulic circuits, Elaborate the same [6]
c) Explaininbrief any onecircuit of : Meter in, Meter out [9]

PT.O.



Q5) &)
b)

Q6) 8
b)

Q7) &
b)

Q8) a
b)

Write down the working, characteristics and specifications of SCR. [6]

Write down theworking, characteristics and specificationsof TRIAC.[6]

Write down the working, characteristics and specifications of IGBT. [6]
OR

Write down the working, characteristics and specifications of DIAC.[6]

Write down theworking, characteristics and specification of MOSFET.[6]

Givethe definition of SCR, aso explain the commutation of SCR. [6]

Draw aproper ladder diagram for Alarm annunciator with application.[ 6]

List down the NEC standards any six for for HazardousArea & Material

classification. [6]
Define the Purging systemsin terms of safety measures. [9]
OR
Explainthe sealing and immersion in safety measures. [6]
Illustrate the definition of Intrinsic Safety also designing. [6]
Classify what isHAZOPin details. [5]
% sk %k
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Total No. of Questions : 9] SEAT No. :

PD4202 [Total No. of Pages : 5

[6402]-166
S.E. (Instrumentation Engineering)
ENGINEERING MATHEMATICS - 111
(2019 Pattern) (Semester - I1I) (207008)

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

Instructions to the candidates:

1)  Question Nos. 1 is compulsory.

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

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5)  Use of electronic pocket calculator is allowed.

6)  Assume suitable data, if necessary.

Q1) Write the correct option : [10]
2k

a)  Z-transform of { f(k )} =7 k>0, is given by [2]
) 27 i) 72
i) e v) ¥

b) There are 10 observations having mean 14. If two observations are
incorrectly noted as 18 and 12 insted of 19 and 21 respectively. Then
correct value of mean is 1]
) 16 i) 15
m) 18 v) 20

c) A ball is drawn from a box containing 6 red balls, 4 white balls and 5
black balls. Determine the probability that it is not red is [2]
.4 o1
Y 3
L2 3
111) 5 iv)

PTO.



d)

02) a)

b)

For irrotational vector field F = yzi + xzj + xylé, Scalar function ¢ such

that F=V¢ is 2]
) x+y+z+C i) x*+3y°+z2°+C
i) xyz+C iv) xX*+3y*+z2°+C
Necessary condition for F(z) =u +iv to be analytic is [1]
. ou_Ov ou_ov o ou_ _Ov.ou_ Ov
) > ooy ox Vo T ooy o
v ou_ v o v ou_ v
W T ax oy oy V) ooy ox
z
For a circle |z| =4, the value of the integral _[ ~_3 dz jg equalto  [2]
C
) 27 W) 27i
m) 67 v)  3zi

Fourier cosine integral representation for the function

f() x 0O<x<a

x =

0 x>a 51
Attempt any one : [4]

1)  Find Z-transform of f(k) = sin(3k + 2), k>0

i) Find inverse Z-transform of F( Z) =

Z|>2

(z-2)(z-3)
Solve, 12 (k+2)=7f (k+1)+ f (k) =0,k >0, £(0)=0, f(1)=3.]6]

OR
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03) a)

b)

04) a)

b)

Attempt any one : [5]

i)  Find Z-transform of f(k)=2"cos(3k +2), k>0

2
ii) Find Z™ 322;22 ,1<|z|<2
7°+37+2
Find inverse sine transform of F(1)=¢™*, 1>0. [4]
. I, 0<A<l1
Solve the integral equation, I f (x)sin Axdx =<2, 1<A<2. [6]
0 0, A>2

Find the arithmetic mean and standard deviation of the following
distribution. [5]

X 10 20 30 40 50
frequency 10 20 30 20 10

Average life span of computers produced by a company is 2,000 hours
with standard deviation of 50 hours. From a consignment of 1,000

computers, find the expected number of computers whose life span is
from 1,900 hours to 2,100 hours. [5]

(Area from O to 1 1s 0.3413, Area from 0 to 2 1s 0.4772)

Find regression line of y on x for the following data. [5]

[6402]-166 3



05) a)

b)

06) a)

b)

Find the first four moments about the arithmetic mean for the following
distribution. [5]

frequency 2 1 3 6 4

W | N
AW

respectively. If all of them

1
2 5 5
fire at the target, find the probability ‘P’

A, B, C hit a target with probabilities

=

hat [S]
1)  none of them hits the target
i) atleast one of them hits the target

The overall percentage of failures in a certain examination is 20. If six
candidates appear in the examination, what is the probability that at least
five pass the examination? [5]

Find directional derivative of ¢ = xp* + yz* at P(1,1,1) towards the point
Q(2,1,-1). [5]

Show that the vector field [5]

F=(x+2y+4z)i +(2x -3y —z) ] +(dx—y+2z)k isirrotational. Also

find corresponding scalar potential function ¢ such that F=V¢.

Evaluate IF d7 where F = (2x + y2)f +(3y—4x)j and C is the curve
C

y = x" joining points (0, 0) and (1, 1). [S]

OR
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Q7) a)

b)

08) a)

b)

09) a)

b)

Find directional derivative of ¢=xy* + yz* + zx* at (1, 1, 1) along the

x—1 y-1 z-1
1 2 2
Show that (any one) : [5]

line

5]

1) Vx(a_xf)=267
i1) Vz(rz logr) =5+6logr

Find the work done in moving a particle along the path x =2¢*, y =¢,z = ¢

from t =0 to t =1 in force field F = (2y +3)i +xzj +(yz—x)k.  [5]

If u=2x—-2xy is harmonic find its harmonic conjugate and determine

f(z) in terms of z. [5]
Evaluate (ﬁLzZz dz where C is contour |z| = 2. [5]
clz+Z
3

Find a bilinear transformation which maps the points 0, —1, i of Z-plane
1 :
onto the points 2,00,5(5 +i) of W-plane. [5]
OR

If f(z)=u+iv isanalytic, find f'(z),ifu —v=(x—y)(x2 +4xy+y2).[5]

o rz+2 . 11
Evaluate : SCB e dz where C is circle |Z + l| = A [5]
Show that under the transformation W = l —Z xaxisin z-plane i1s mapped
i+z
onto circle |[W|= 1. [5]

> > >
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Total No. of Questions: 8] SEAT No. :
PD4203 [Total No. of Pages: 3

[6402]-167
S.E. (Instrumentation & Control Engineering)
CONTROL SYSTEMS
(2019 Pattern) (Semester - 1V) (206268)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

5) Use of non-programmable calculators/Log table is allowed.

Q1) @ Findthetransfer function by using block diagram reduction techniques?
[8]

)
b) Find C(s)/R(s), by using Masons gain formula. [8]
R -H’),,
{s) - f C(s}
0 / oo % e 617,_0 Gﬂm I ¢
w

OR

PT.O.



Q2) &)

b)

Q3) g

b)

Q4) a)

b)

Q5) 8

b)

Solve using block diagram reduction techinque. [8]

E
£ @—-R-la o)

t
L

i

al

E

Explain signal flow graph in detail. Also write stepsto solve Signal flow
graph. Explain Mason’s Gain formulain brief. [8]

C
A unity feedback system is given by R—z= s +10 Determine the gain K
where damping ratio is 0.5. so determine settling time, peak overshoot

and time to peak overshoot for aunit step input? [10]

Explain in detail static error constants (kp, kv, ka,) and steady state

error(ess). [8]
OR

Consider the second order system where (= 0.6 and wn = 5 rad/sec.
Find the rise time tr, peak time tp, maximum overshoot Mp and settling

time ts when the system is subjected to a unit-step input? [9]
_ 60(s+3)
A unity feedback system has G(S) = SGs11)(s+ 2) Determine [9]

) thetype of system
i) al error coefficientsand error for ramp input with magnitude 10.

Examine the stability of given equation using Routh’s method. [8]
p(s)=s"+s'+25°+25*+3s+10

Draw the approximate root locus diagram for aclosed loop system whose

K(s+1
loop transfer function is given by G(s)H(s) = (5+2) (S;))(S ) [10]

OR
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Q6) a)
b)

Q7) 8

b)

Q8) a

b)

Examine the stability of given equation using Routh’s method. [8]

L+ 25 + 85 + 125° + 20s* + 16s + 16 = 0.

Sketch the root locus of unity feedback system [10]
__k(E+D

=g asr13

Explainin detail Gain margin & phase margin in details and how it will

affect the stability of a system? [9]

i G(s)H(s) = __05
Draw the bode plot for a unity feedback system T (S rs+0)
and find gain margin and phase margin. [9]

OR

Consider a Type 0 system with open loop transfer function
G(s)H(s) =

1 ) .
S+ T9) Where T is constant. Obtain polar plot. [9]

K
S(S+1)(0.1S+1) *

[9]

Draw thebode plot for aunity feedback system G(s) H(s) =

X ok K
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Total No. of Questions: 8] SEAT No. :
PD4204 [Total No. of Pages: 2

[6402]-168
SE. (Instrumentation & Control)
DIGITAL ELECTRONICS
(2019 Pattern) (Semester - V) (206269)

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

1) SolveQ.lorQ.2,Q3o0rQ4,Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of logarithmic tables slide rule, mollier charts, electronic pocket calculator
and steam table is allowed.

5) Assume suitable data, if necessary.

Q1) @ Design16:1Multiplexer usingtwo4:1 Multiplexer. [9]
b) Design8:1 multiplexer using following function. [8]
F(AB,C,D)=2M(0,3,5,7,12,15) + d(2,9)
OR
Q2) @ Design1:32 Demultiplexer using 1:16 Demultiplexer [9]
b) Design suitable decoder for thefollowing MIMO function [8]

F(AB,C)=) m(0,4,7)+d(2,3)
F,(A B,C) =) m(15,6)
F,(A B,C) =) m(0,2,4,6)

Q3) @ Convert K FlipfloptoD Flipflop [9]
b) Convert K Flipflopto T Flip flop [8]
OR
Q4) @ Convert SR Flipflopto T Flip flop [9]
b) Convert D Flipflopto JK Flipflop [8]
Q5) @ Designadivideby 75 counter using |C 7490. [9]
b) DesignaMOD-9 counter using IC 7490. [9]
OR

PT.O.



Q6) a)

b)

Q7) 8

b)

Q8) a)

b)

Design and draw a 3 bit synchronous counter which goes through the
following stete. [9]

Design asynchronous counter by using suitableflip flop that goesthrough
the following states, Avoid lockout condition. [9]

@\.

@

Design sequence generator using T flip-flop. [9]

@HGL@ O _,@_,CP

Elaboratetheterm interface circuit, Explain theinterfacing of Interfacing
CMOSwith TTL Family. [9]

OR
Design PLA for thefollowing function [9]

A(X,Y,2) =Y m(124,6)
B(x,y,2) =) m(0,16,7)

C(x,Y,2)=>.m(2,6)
Design PLA for thefollowing function. [9]
F(A,B,C,D) = zM(0,3,5,7,12,15) + d(2,9)

¥ %k %k
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[6402]-169

S.EE. (Instrumentation & Control Engineering)

PROCESS LOOP ELEMENTS
(2019 Pattern) (Semester - 1V) (206270)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidate:

1
2)
3)
4)

Ql) &)

b)

Q2) g

b)

Q3) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto theright indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data if necessary.

List limitations and write equation of P, I, and D control action and state
the suitable solution to overcome the limitations of P, |, and D control

action. [9]

List continuous control modes used in process control system and explain

PI and PD control modes with suitable example. [9]
OR

Explain direct and reverse action for controller in brief with suitable
examples. [9]

List discontinuous control modes used in process control system and
explain ON- OFF and M ultiposition control modeswith suitable example.

[9]
Explain Ziegler Nicholsclose loop tuning method in detail. [8]

Derive an expression for digital PID position algorithm and state the
limitation of position agorithm. [9]

OR

P.T.O.



Q4) &)
b)

Q5) a
b)

Q6) &)

b)

Q7) &)

b)

Q8) &)

b)

Explain processreaction curve tuning method in detail. [8]

Derivean expressionfor digital PID velocity agorithm and state the merit

of velocity agorithm. [9]
Explain cavitation in brief and suggest the method to reduceit. [9]
What isthe necessity of sizingin control valve, list the selection criteria’s
for control valve and explain [9]
), Rangeahility, i)  VaveCapacity,
i)  Valvestem, Iv) Turndown ratio.

OR

Explain flashing in brief and suggest the suitable method used to reduceit.
[9]

What is the need of final control element in process and explain globe
and butterfly control valvein detail with neat sketch. [9]

State the significance of volume boosters and explain volume booster in

brief. [8]
What is the significance of pressure boosters and elaborate pressure
booster in brief. [9]
OR
Enlist types of actuators, explain any one with neat sketch and state its
advantages, disadvantages and applications. [8]
What is the need of positioners, state its application, types and discuss
effect of positioner on performance of control valve. [9]
THTET
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[6402]-170
S.E. (Instrumentation and Control)
SIGNALS AND SYSTEMS
(2019 Pattern) (Semester - 1V) (206271)

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

1
2)
3)
4)

Ql) a

b)

Q2) g
b)

Q3) 8

b)

Solve 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
Assume Suitable data if necessary.

Define Fourier Series. What all information we get about the signal after

Fourier Seriesanalysis? Explain. [9]

Enlist thepropertiesof Continuous Time Fourier Seriesand explainthelinearity

and time shifting property indetail. [9]
OR

Explain the Dirichlet condition for existence of Fourier Series. [9]

Write short notes on Orthogonality and basisfunctionsin Fourier Series.

[9]

Define Fourier Transform. Explain the Dirichlet condition for existence

of Fourier Transform. [8]
Find the Fourier Transform of the decaying exponential pulse shown in
figure below. [9]

T x(t)

0.3678B

O 1/t

PT.O.



Q4) 8

b)

Q5) 8

b)

Q6) &)

b)

Q7) &)

b)

Q8) a
b)

List the properties of Fourier Transform and explain any three properties
of Fourier Transform in detall. [9]

Define Unit Impulse function and find its Fourier Transform. [8]

Define Laplace Transform. What arethe advantages of L aplace Transform

over Fourier Transform? [9]

Find the Laplace Transform and ROC of Unit Step signal. [9]
OR

List the properties of Laplace Transform and explain any two properties

of Laplace Transform. [9]

Calculate Laplace Transform of x(t) = e?u(t) — e*u(-t) and plot the

ROC. [9]

Definethefollowing terms: [8]

)  Probability

i)  Sample Space

i)  Random Variables

Iv) Event

What is CDF? Explain the properties of CDF. [9]
OR

Define PDF. Explain the properties of PDF. [8]

A particular Electronic equipment becomesinoperativeif two components
X andY bothfails. The probability that X failsis0.01 and the probability
that Y failsis 0.005. However, the probability that Y failsincreases by 5,
if X has failed. Calculate the probability that the equipment becomes
Inoperable. Alsofind the probability that X will fail if Y hasfailed. Comment
on theresult of Conditional Probability. [9]

e
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[6402]-171
S.E. (Instrumentation and Control)
DATA STRUCTURES
(2019 Pattern) (Semester - 1V) (206272)

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

1)
2)
3)
4)
5

Ql) a

b)

Solve Q1 or Q2; Q3 or Q4; Q5 or Q6; Q7 or Q8.
Figuresto theright side indicate full marks

Neat diagrams must be drawn wherever necessary.
Use of Calculator is allowed.

Assume Suitable data if necessary.

Write down the functions used to perform the bel ow mentioned operations
onlist: [12]

1)  Number of elementsinthelist
i) Remove object from alist
i) Findminimumvalueinlist
Iv)  Findmaximumvalueinlist
What is output of : [6]
I)  import numpy as np
arr = np.array([[1, 2, 3,4, 5], [6, 7, 8, 9, 10]])
print(arr[1, 1:4])
i) import numpy as np
arr = np.array([l, 2, 3,4, 5, 6, 7])
print(arr|l : 5])
OR

PT.O.



Q2) &)

b)

Q3) g
b)

d)

Q4) &)

b)

Explain following operationsof list with example: [8]
Append, extend, insert, remove

Write a Python program to append anew item to the end of the array. [4]

What is output of : [6]
) 13=[34]

14=11]

print(13+ 14)
i) 15=[2,3,4,5]

print(15*2)

What are the advantages and disadvantages of Abstract Data Type? [4]

Explain following operationsof list with example: [8]

Append, extend, insert, and remove

def myfunc(a, b) : [3]
returna+b

print (list(map(myfunc, (‘Goa , ‘Mumbai’, ‘Nashik’), (‘India, ‘ Japan’,
‘Canada))))

What is output of the above Python program?

Write a short note on SET Abstract Data Type. [2]
OR

What are the mathematical operations that can be performed on SET
Abstract Data Type? [8]
What is the difference between append() and extend() functions when
used in Multidimensional Arrays? [4]
a=[[2,4,6,8,10],[3,6,9, 12, 19], [4, 8, 12, 16, 20]] [5]
a2].reverse()

print(a)

What is output of the above Python program?
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Q5) a)
b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Explaintraversing the nodesin linked list with neat diagram.

Compare python list and linked lists.
Explain linked list sorting with example.
OR
Write functionsfor :
)  adding new item,
i)  Removingitem
i)  Tocheekif itemisinBag
Iv)  For making current node as head in Bag ADT.

Explain how nodes can beremoveintail reference using example.

Explain how nodes are created, added and linked.

Elaborate the Postfix evaluation algorithm stepwise.

Describe theimplementation of queue using aCircularArray.

OR

Convert the following expression from Infix to Postfix expression.

(A+B)* (C-D)
How the Queue ADT isimplemented using a Python list.

e
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