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BUILDING TECHNOLOGY AND MATERIALSBUILDING TECHNOLOGY AND MATERIALSBUILDING TECHNOLOGY AND MATERIALSBUILDING TECHNOLOGY AND MATERIALS
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Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Solve Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Figures to the right indicate full marks.

(iii) Assume suitable data, if necessary.

(iv) Use of non-programmable scientific calculator is allowed.
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Q. Nos. 1111 or 2,2,2,2, Q. Nos. 3333 or 4,4,4,4, Q. Nos. 5555 or 6 6 6 6 and

Q. Nos. 7777 or 8888.
(ii) Neat sketches must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.
(iv) Assume suitable data, if necessary.
(v) Use of electronic pocket calculator is allowed.

(vi) Use of cell phone is prohibited in the examination hall.
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S.E. (Civil) (I Sem.) EXAMINATION, 2018S.E. (Civil) (I Sem.) EXAMINATION, 2018S.E. (Civil) (I Sem.) EXAMINATION, 2018S.E. (Civil) (I Sem.) EXAMINATION, 2018
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Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of calculator is allowed.

(v) Assume suitable data, if necessary.
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examination.
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ENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—III
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Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Draw neat diagrams wherever needed.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

(v) Use of non-programmable pocket calculator is allowed.

1.1.1.1. (a) Solve any two of the following : [8]

(i)
3 2D D 4D 4 xy e� � � �

(ii)
2D 2D 2 tanxy e x� � �

(by method of variation of parameters)

(iii)
3 2

3 2
3 2 3

1
2 .

d y d y
x x y

dx dx x
� � �

(b) Apply Gauss-Jordan method to solve the equations : [4]

x + y + z = 9

2x – 3y + 4z = 13

3x + 4y + 5z = 40.
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Or

2.2.2.2. (a) A light horizontal strut AB of length l is freely pinned at

A & B and is under the action of equal and opposite compressive

forces P at each of its ends and carries a load W at its

centre. Show that the deflection at its centre is : [4]

W 1
tan

2P 2 2

nl l

n

� ��� �� 	
 where n2 = 

P

EI
.

(b) Using fourth order Runge-Kutta method solve the equation : [4]

dy
x y

dx
� �

subject to the conditions x = 0, y = 1 to find y at x = 0.1

taking h = 0.1.

(c) Solve the following system by Cholesky’s method : [4]

9x1 + 6x2 + 12x3 = 17.4

6x1 + 13x2 + 11x3 = 23.6

12x1 + 11x2 + 26x3 = 30.8.

3.3.3.3. (a) The equation of two lines of regression obtained in a correlation

analysis are the following : [4]

  2x + 3y – 8 = 0 and

x + 2y – 5 = 0.

Obtain the value of the correlation co-efficient and the variance

of y given that variance of x is 12.
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(b) An aptitude test for selecting officiers in a bank conducted

on 1000 candidates. The average score is 42 and standard

deviation of score is 24. Assuming normal distribution for the

score find :

(i) The number of candidates whose scores exceed 60.

(ii) The number of candidates whose score lie between 30

and 60.

[Given Area = 0.2734 for z = 0.75, Area = 0.1915 for

z = 0.5.]

(c) Find the directional derivative of 
 = 4e2x – y + z at the point

(1, 1, –1) in the direction towards (–3, 5, 6). [4]

Or

4.4.4.4. (a) In a certain distribution the first four moments about 4, are

1.5, 17, 30 and 108. Find the central moments and hence �1

and �2. [4]

(b) Prove the following (any one) : [4]

(i) 2

··
n n n

n a ra r a
r

r r r �
� 


� � �� �� �

(ii) 5 3

3 · ·1 ·
· · .

a r b r a b
a b

r r r

� �� 
� � � �� �� �� �� 	

(c) Show that the vector field : [4]

2 2 ˆˆ ˆF cos 2 sin 2y x z i y x j xz k� � � �

is conservative and find scalar field such that F = �
 .
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5.5.5.5. Attempt any two :

(a) Using Green’s theorem evaluate : [6]

F · dr��
for the field

2 3F 2x y i x j� �

over the first quadrant of the circle x2 + y2 = a2.

(b) Using Divergence theorem evaluate : [6]

2 2 2 2 2 2

S

· S,y z i z x j x y k d� ���

where S is the upper half of sphere x2 + y2 + z2 = 4 above

the plane z = 0.

(c) Evaluate : [7]

S

ˆ × F · S,n d���

where

2 2F 3x y i x yz j xy k� � � � �

and S is the surface of the cone 2 24z x y� � �  above the

XOY-plane.

Or

6.6.6.6. Attempt any two :

(a) Find the work done in moving a particle along x = 3 cos �,

y = 3 sin �, z = 5�, from � = 
4

�
 to � = 

2

�
 under a field

of force given by : [6]

2 3F 9sin cos 3 2sin 3sin 5sin 2 .i j k� � � � � � � � � �
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(b) Evaluate : [6]

S

· Sx i y j z k d� ���

where S is the curved surface of the cylinder x2 + y2 = 4

bounded by the planes z = 0 and z = 2.

(c) Evaluate : [7]

S

 × F · Sd���

where

3 3F x i xyz j y k� � �

and S is the surface x2 + 9y2 + 4z2 – 2x = 36 above the

plane x = 0.

7.7.7.7. Solve any two of the following :

(a) If 

2 2
2

2 2

y y
c

t x

� �
�

� �
 represents the vibrations of a string of

length l fixed at both ends find the solution with the following

conditions : [7]

(i) y(0, t) = 0

(ii) y(l, t) = 0 for all t,

(iii)
0t

y

t �

�� 

� �� ��  = 0 for all x and

(iv) y(x, 0) = 
3

2

a

l
x, 0 � x �

2

3

l

= 
3a

l
(l – x),

2

3

l
� x � l.
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(b) A rod of length l with insulated sides in initially at a uniform

temperature x. Both the ends of the rod are kept at zero

temperature. Find the temperature at any point and at any

time t, use 

2
2

2

u u
c

t x

� �
�

� �
. [6]

(c) A rectangular plate is bounded by x = 0, x = a, y = 0,

y = b. Its surfaces are insulated and temperature along

three edges x = 0, x = a, y = 0 is maintained at 0°C, while

the fourth edge y = b is maintained at constant temperature

u0 until steady state is reached. Find steady state temperature

u(x, y). [6]

Or

8.8.8.8. Solve any two of the following :

(a) If 

2 2
2

2 2

y y
c

t x

� �
�

� �
 represents the vibrations of string of

length l fixed at both ends, find the solution with boundary

conditions : [7]

(i) y(0, t) = 0,  � t

(ii) y(l, t) = 0,  � t and initial conditions

(iii)
0t

y

t �

�� 

� �� ��  = 0,  � x

(iv) y(x, 0) = k(lx, x2),  0 � x � l.



[5352]-505 7 P.T.O.

(b) The temperature at any point of a insulated metal rod

of one meter length is governed by the differential

equation 

2
2

2

u u
c

t x

� �
�

� �
. Find u(x, t) subject to the following

conditions : [6]

(i) u(0, t) = 0°C

(ii) u(1, t) = 0°C

(iii) u(x, 0) = 50°C,

and hence find the temperature in the middle of the rod at

subsequent time.

(c) Solve 
2 2

2 2
0

u u

x y

� �
� �

� �
, which satisfies the conditions : [6]

u(0, y) = u(l, y) = u(x, 0) = 0 and

u(x, a) = sin
n

l

�
x,  0 � x � l.
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer any six questions from Q. No, 1111 or 2222, Q. No. 3333

or 4444, Q. No. 5555 or 6666, Q. No. 7777 or 8888, Q. No. 9999 or 10101010,

Q. No. 11111111 or 12.12.12.12.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of calculator is allowed.

(v) Assume suitable data, if necessary.

1.1.1.1. (a) Explain in brief phenomenon of cavitation. [2]

(b) Define Specific weight, dynamic viscosity and capillarity. [3]

Or

2.2.2.2. (a) Derive an expression for a pressure inside a liquid jet of radius

R and surface tension �. [3]

(b) State and explain Newton’s law of viscosity. [2]

P.T.O.
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3.3.3.3. (a) Define ‘Metacentre and Metacentric Height’. How are they

important in case of floating body ? [3]

(b) Discuss conditions of stability of a submerged body in short.

[2]

Or

4.4.4.4. (a) Distinguish between simple manometer and differential manometer.

[2]

(b) Define gauge pressure, vacuum pressure and absolute pressure.

[3]

5.5.5.5. (a) Distinguish between irrotational and rotational flow. [2]

(b) Define path line and streak line, stream tube and give the

example of each. [3]

Or

6.6.6.6. (a) What is velocity potential and stream function ? [2]

(b) Define : [3]

(1) Steady and unsteady flow

(2) Uniform and non-uniform flow.

7.7.7.7. (a) What is an orifice ? What is meant by ‘Large orifice’ ? How

does it differ from a small orifice ? [2]

(b) Define coefficient of contraction, coefficient of discharge and

coefficient of velocity. [3]
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Or

8.8.8.8. (a) Explain how Bernoulli’s theorem, applied to two points in flow,

is modified to account for : [3]

(i) Loss of head,

(ii) Installation of pump,

(iii) Non-uniform velocity variation in pipe.

(b) What do you understand by dynamics of fluid flow ? How

does it differ from kinematics of fluid flow ? [2]

9.9.9.9. (a) What is laminar sublayer ? How is its existence established ?

[4]

(b) Starting from first principles, derive Hagen-Poiseuille equation

for steady laminar flow in pipes. [5]

(c) A plate 3m × 1.5m is held horizontally in water moving at

1.25 m/s parallel to its length. If the flow in the boundary

layer is laminar at the leading edge of the plate : [6]

(i) Find the distance from the leading edge where the boundary

layer flow changes from laminar to turbulent,

(ii) Find the thickness of the boundary layer at this section

(iii) Find the frictional drag on this plate consisting both its

sides. Assume negligible thickness of the plate. Take the

dynamic viscosity of water as 0.01 P and assume that

the laminar boundary layer exists up to Re = 5×105.
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Or

10.10.10.10. (a) Define displacement thickness and derive an expression for

the same. [5]

(b) Explain different methods for controlling the boundary

layer. [5]

(c) An oil of mass density 950 kg/m3 and dynamic viscosity 1.5

poise is pumped through a 100 mm diameter and 600 m long

pipe at a rate of 0.01 m3/s.

Find :

(i) Reynolds’ number,

(ii) Calculate the pressure required at the pump, if outlet,

which is free to atmosphere is 25m above pump level,

(iii) What would be the power input if the overall efficiency

of pump is to be 75% ? [5]

11.11.11.11. (a) A horizontal pipe of 0.075 m diameter delivers a discharge

of 0.01 m3/sec. This pipe has sudden expansion of 0.10 m

diameter at a section. If the pressure at just upstream of

sudden expansion is 25 kN/m2, determine pressure at just

downstream. Take specific weight of water as 9.79 kN/m3. [5]

(b) Define turbulent flow, Instantaneous velocity and temporal mean

velocity. Write all the characteristics of turbulent flow. [5]

(c) Write a short note on Prandtl’s mixing length theory. [5]
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Or

12.12.12.12. (a) A 60 cm diameter pipe carries water. The velocity at 4 cm

from the pipe wall is 3 m/s and the velocity gradient at the

same point is 11.25 s–1.

Determine :

(i) the mean velocity of the flow,

(ii) friction factor,

(iii) average shear stress at the wall,

(iv) average height of roughness protrusions.

(b) Enlist all the minor losses and write their expressions. [4]

(c) Derive the expression for major loss of head in pipe. [5]
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ARCHITECTURAL PLANNING & DESIGN OF BUILDINGSARCHITECTURAL PLANNING & DESIGN OF BUILDINGSARCHITECTURAL PLANNING & DESIGN OF BUILDINGSARCHITECTURAL PLANNING & DESIGN OF BUILDINGS
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Assume suitable data, if required.

(ii) Figures to the right indicate full marks.

(iii) Solve Q. No. 1111 or Q. No. 2222 and Q. No. 3333 or Q. No. 4444

in answer-book.

(iv) Solve Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888

on Drawing Sheet only.
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SeatSeatSeatSeat

No.No.No.No. [5352]-508[5352]-508[5352]-508[5352]-508

S.E. (Civil Engg.) (II Sem.) EXAMINATION, 2018S.E. (Civil Engg.) (II Sem.) EXAMINATION, 2018S.E. (Civil Engg.) (II Sem.) EXAMINATION, 2018S.E. (Civil Engg.) (II Sem.) EXAMINATION, 2018

CONCRETE TECHNOLOGYCONCRETE TECHNOLOGYCONCRETE TECHNOLOGYCONCRETE TECHNOLOGY

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer question Nos. Q. 1111 or Q. 2222, Q. 3333 or Q. 4444,

Q. 5555 or Q. 6666, Q. 7777 or Q. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Your answers will be valued as a whole.

(v) Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.

(vii) Use of IS code 10262,456 is not allowed.

1.1.1.1. (a) What are the minor compounds in Portland cement ? What

is their role ? [6]

(b) Explain in detail importance of compaction of concrete. What

are the different methods of compaction ? [6]

Or

2.2.2.2. (a) Write a short note on classification of Aggregates. [6]

(b) What are different methods to measure workability ? Explain

flow table test in detail. [6]

P.T.O.
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3.3.3.3. (a) Write short notes on : [6]

(i) Shrinkage

(ii) Swelling.

(b) State and explain various operations involved during the concreting

from mixing to finishing of concrete surface. [6]

Or

4.4.4.4. (a) Explain the compressive strength of concrete. How it is determined

in laboratory ? [6]

(b) Write short notes on : [6]

(i) Fiber reinforced concrete

(ii) Self compacting concrete.

5.5.5.5. (a) Briefly outline the IS code method of concrete mix design.

Write the procedure of standard mixes. [7]

(b) What do you mean by nominal mix, standard mix and design

mix ? [6]

Or

6.6.6.6. (a) Explain the factors governing the selection of mix proportions.

[7]

(b) Explain DOE method of mix design in brief. [6]
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7.7.7.7. (a) What is durability of concrete ? What is significance of durability ?

What effect w/c ratio makes on durability ? [7]

(b) What is evaluation of crack ? Why is it necessary ? [6]

Or

8.8.8.8. (a) Write a short note on “Retrofitting by FRP”. [5]

(b) What is effect of permeability on concrete ? What measures

should be taken to reduce permeability of concrete ? [8]
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STRUCTURAL ANALYSIS-ISTRUCTURAL ANALYSIS-ISTRUCTURAL ANALYSIS-ISTRUCTURAL ANALYSIS-I

(2015 COURSE)(2015 COURSE)(2015 COURSE)(2015 COURSE)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1 1 1 1 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

(v) Use of electronic pocket calculator is allowed.

1.1.1.1. (a) Derive equation to determine slope and deflection at free end

of a cantilever beam subjected to a clockwise moment at free

end. Use Macaulay’s method. ‘EI’ is constant. [6]

Fig. 1Fig. 1Fig. 1Fig. 1

(b) For the beam shown below, determine magnitude and direction

of a couple ‘M’ to be applied at free end of same beam so
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that deflection at free end becomes zero. [6]

Fig. 2Fig. 2Fig. 2Fig. 2

Or

2.2.2.2. (a) Write notes on : [6]

(i) Maxwell-Betti’s Theorem

(ii) Advantages and disadvantages of fixed beam over simply

supported beam.

(b) Analyze the beam by Castingliano’s second theorem and determine

reaction of prop at ‘B’ if 10 mm sinking is allowed at ‘B’. Take

Eprop = 0.23 × 105 MPa and Iprop = 3 × 108 mm4 [6]

Fig. 3Fig. 3Fig. 3Fig. 3

3.3.3.3. (a) A cantilever truss shown below is loaded by a vertical force

of 10 kN at free end. Find modulus of elasticity of member

material, if area of each member is 70 mm2 and vertical deflection
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is 5 mm at E. All members are made of same material. [6]

Fig. 4Fig. 4Fig. 4Fig. 4

(b) For a cantilever beam shown below, calculate reactions at fixed

end and shear force and bending moment at C by influence

line diagram method. [6]

Fig. 5Fig. 5Fig. 5Fig. 5

Or
4.4.4.4. (a) For the following bracket, members of same cross-sectional area

and same material are used. If horizontal deflection at ‘C’ is

5 mm and modulus of elasticity is 2.1 × 105 MPa, determine

area of members. [6]

Fig. 6Fig. 6Fig. 6Fig. 6
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(b) For the cantilever beam shown below, calculate reactions at

fixed end and shear force and bending moment at ‘C’ by influence

line diagram method. Also draw influence line diagrams. [6]

Fig. 7Fig. 7Fig. 7Fig. 7

5.5.5.5. A three hinged parabolic arch is loaded and supported as shown

in figure below. Determine : [13]

(a) Support reactions

(b) Maximum positive and negative moment.

Fig. 8Fig. 8Fig. 8Fig. 8

Or

6.6.6.6. Determine horizontal thrust for a two hinged arch of span ‘L’ and

central rise ‘H’ carries a point load ‘W’ at a distance ‘a’ from left

hand support. Assume I + I0 sec �. [13]



[5352]-509 5 P.T.O.

7.7.7.7. (a) Explain : [9]

(i) Plastic Moment

(ii) Plastic Collapse

(iii) Shape Factor.

(b) Write a note on Elastic-Plastic behavior beam. [4]

Or

8.8.8.8. For the cross-section shown below find shape factor. [13]

Fig. 9Fig. 9Fig. 9Fig. 9
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1.1.1.1. (a) Describe textures shown by the basaltic rocks. [6]

(b) Write note on ‘weathering’ of the rocks. [6]

Or

2.2.2.2. (a) Explain ‘Clastic’ and ‘Organic’ rock deposits. Give examples of

each. [6]

(b) Write a note on ‘Schistose’ texture and ‘Gneissose’ texture.[6]

3.3.3.3. (a) Describe varius types of ‘Joints’ found in the Deccan trap

rocks. [6]

(b) Write a note on ‘Dharwar rocks’ and their importance. [6]

Or

4.4.4.4. (a) What is an unconformity ? Describe any two types of

Unconformities. [6]

(b) Describe ‘physiographic divisions of India’. [6]
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5.5.5.5. (a) What is ‘rejuvenation’ ? What are the geological reasons of

rejuvenation ? [7]

(b) Write a note on GIS. [6]

Or

6.6.6.6. (a) Describe feasibility of a dam proposed folded strata. [7]

(b) What difficulties may have to be faced while excavating tunnel

through axial plane of a fold ? [6]

7.7.7.7. (a) Describe how a fold passes in the fault. Draw neat sketches.[7]

(b) Write a note on ‘types of aquifers’. [6]

Or

8.8.8.8. (a) discuss various methods of conservation of groundwater. [7]

(b) Enlist the requirements of ‘Building Stones’. Describe any two

amongst the list. [6]
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(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

(v) All questions are compulsory.

1.1.1.1. (a) Solve any two of the following : [8]

(i)
2D 2D 1 cosxy xe x�� � �

(ii)
2

2
3 2

xed y dy
y e

dxdx
� � �  (using method of variation of

parameter)

(iii)
2

2 2
2

3 2 3 3 2 36 3 4 1.
d y dy

x x y x x
dxdx

� � � � � � �

(b) Using suitable Fourier transform, solve the following

equation : [4]

0

1 0 1

sin .

0 1

f x x dx
� � � � � ���� � 	

� � 
�
�
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Or

2.2.2.2. (a) Solve any one : [4]

(i) Find Laplace transform of :

4

0

sin 3
.

t
t t

e dt
t

� �

(ii) Find Inverse Laplace transform of 2
.

6 25

s

s s� �

(b) Using Laplace transform solve the D.E. : [4]

y

 + 4y
 + 13y = 
1

3
e–2t sin 3t, y(0) = 1, y
(0) = –2.

(c) A body of weight W = 1 N is suspended from a spring streches

it 4 cm. If the weight is pulled down 8 cm below the equilibrium

position and then released : [4]

(i) Set up a differential equation.

(ii) Find the position and velocity as function of time.

3.3.3.3. (a) 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 and coefficient of skewness and

kurtosis. [4]

(b) In a certain factory turning out razor blades, there is a small

chance of 
1

500
 for any blade to be defective. The blades are

supplied in a packet of 10. Use Poisson distribution to calculate
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the approximate number of packets containing : [4]

(i) no defective blades in a consignment

(ii) two defective blades

in a consignment of 10,000 packets.

(c) Find the directional derivative of the function

� = e2x – y – z at (1, 1, 1) in the direction of tangent to

the curve : [4]

x = e–t, y = 2 sin t + 1, z = t – cos t at t = 0.

Or

4.4.4.4. (a) Find the regression line of y on x for the following data : [4]

x yx yx yx y

10 18

14 12

18 24

22 6

26 30

30 36

(b) Prove the following (any one) : [4]

(i) 5 3

3 ·1
·

r b r b
b

r r r

� �� �� � � �� �� �� �� �

(ii)
2 2log 1 log 2 1 .n nr r n n r n r �� �� � � � �� �

(c) Show that the vector field : [4]

3 2 2 2F 2 6 6 2 3xz y i x yz j x z y k� � � � � �

is irrotational and hence find scalar function � such that

F = �� .
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5.5.5.5. (a) Find the work done in moving a particle once round the

ellipse 
2 2

+ = 1
25 16

x y
, z = 0 under the field of force given

by : [5]

2F 2 3 2 4 .x y z i x y z j x y z k� � � � � � � � �

(b) Use divergence theorem to evaluate : [4]

2

S

· Sx i y j z k d� ���

where S is the curved surface of the cylinder x2 + y2 = 4,

bounded by the planes z = 0 and z = 2.

(c) Evaluate : [4]

ˆF · Sn d� ���
where S is the plane surface of a lamina bounded by

x = 0, y = 0, x = 1, y = 1, z = 2 and .

2 2F .y i x j z k� � �

Or

6.6.6.6. (a) Evaluate : [4]

C

F · dr�

where

F sin 1 cosy i x y j� � �

and C is the ellipse 

2 2

2 2
+ = 1

x y

a b
, z = 0.
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(b) Show that : [4]

2 2
V S

ˆ·
.

dv r n
ds

r r
���� ��

(c) Evaluate : [5]

S

ˆcurl F · n ds��

for the surface of the paraboloid

2 29z x y� � �

where

2 2F 4 3 2 .x y i xy j xz z k� � � � � �

7.7.7.7. (a) If 

2 2
2

2 2

y y
c

t x

� �
�

� �
 represents the vibrations of a string of

length l fixed at both ends, find the solution with boundary

conditions : [7]

(i) y(0, t) = 0

(ii) y(l, t) = 0

(iii)
0t

y

t �

�� �
� �� ��  = 0

(iv) y(x, 0) = klx2,  0 � x � l.

(b) Solve 

2

2

u u
k

t x

� �
�

� �
 if [6]

(i) u(0, t) = 0
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(ii) ux(l, t) = 0

(iii) u(x, t) is bounded

(iv) u(x, 0) = 
2x

l
,  0 � x � l.

Or

8.8.8.8. (a) A rectangular plate with insulated surface is 4 cm wide and

so long to its width that it may be consider infinite in length.

If the temperature of the short edge y = 0 is given by : [6]

u = 2x 0 � x � 2

= 2(4 – x) 2 � x � 4

two two long edges x = 0, x = 4 as well as other short

edge are kept at 0°C then find u(x, y).

(b) Use Fourier transform to solve the equation 

2

2

u u

t x

� �
�

� �

0 < x < �, t > 0, subject to conditions : [7]

(i) u(0, t) = 0, t > 0

(ii) u(x, 0) = 

1 0 1

0 1

x

x

� ���
	
� ��

(iii) u(x, t) is bounded.
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B)  What is Pilling Bedworth Ratio and what is its importance in corrosion ?      [03]

C)
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(iii) Use of logarithmic tables, slide rule, Mollier charts, Electronic

pocket calculator, Steam tables and p–h chart is allowed.
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1.1.1.1. (a) Explain types of fluid using stress strain diagram. [6]

(b) Find the acceleration and vorticity components at a point (1,1,1)

for the following flow field : [6]

2 2 2 22 3 , 2 3 3 , 3 / 2 2 9u x y v xy y cy w z xz y z� � � � � � � � � �

Or

2.2.2.2. (a) Define various types of flows with mathematical expressions.

[6]

P.T.O.
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(b) A 400 mm diameter shaft is rotating at 200 RPM in a bearing

of length 120 mm. If the thickness of oil film is 1.5 mm and

the dynamic viscosity of the oil is 0.7 N.s/m2, determine : [6]

(i) Torque required to overcome friction in bearing

(ii) Power utilized in overcoming viscous resistance.

3.3.3.3. (a) Discuss various arrangements of Pitot tube used in pipes.

[6]

(b) A 0.2 m diameter pipe carries liquid in laminar region. A

pitot tube placed in the flow at a radial distance of 15 mm

from the axis of the pipe indicates velocity of 0.5 m/s.

Calculate : [6]

(i) the maximum velocity

(ii) the mean velocity

(iii) the discharge in the pipe.

Or

4.4.4.4. (a) Derive an expression of velocity and shear stress distribution

for laminar flow through pipe. [6]

(b) A 300 mm × 150 mm venturimeter is provided in a vertical

pipeline carrying oil of specific gravity 0.9, flow being upward.

The difference in elevation of the throat section and entrance

section of the venturimeter is 300 mm. The differntial U-tube

mercury manometer shows a gauge deflection of 250 mm.

Calculate : [6]

(i) The discharge of oil, and
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(ii) The pressure difference between the entrance section and

the throat section.

Take Cd = 0.98 and specific gravity of mercury as 13.6.

5.5.5.5. (a) A 3000 m long pipeline is used for transmission of power.

130 kW power is to be transmitted through the pipe in which

water having a pressure of 40 bar at inlet is flowing. If the

pressure drop over the length of pipe is 800 kN/m2 and f

= 0.024, find : [6]

(i) Diameter of the pipe

(ii) Efficiency of transmission.

(b) Explain : [6]

(i) Reynolds Number

(ii) Weber Number

(iii) Euler Number.

Or

6.6.6.6. (a) Torque T of propeller depends on density of iquid �, viscosity

of liquid µ, speed of shaft N rpm, linear velocity V, diameter

of the propeller shaft D. Using Buckingham �-theorem, show

that : [7]

2
2 5

ND ND
T N D ,

µ

� ��
� � � � 	
� �

(b) A siphon of dia 200 mm connects two reservoirs having a

difference of elevation of 15 m. The total length of siphon

is 400 m and the summit is 3 m above the water level in

the upper reservoir. The length of siphon from upper reservoir

to summit is 120 m. Take friction factor = 0.02,
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Determine : [6]

(i) Discharge through the siphon, and

(ii) Pressure at the summit. Neglect minor losses.

7.7.7.7. (a) Write a short note on “Separation of Boundary Layer its Control.”

[7]

(b) For the following velocity profiles in the boundary layer. Show

that whether the boundary is attached, datached or on the

verge of separation : [6]

(i) 2 3/ U 2 3u � 
 � 
 � 


(ii) 3 4/ U 2 2u � � 
� 
 � 


(iii) 2 3 4/ U 2 5 2u � 
 � 
 � 


where � = y/��

Or

8.8.8.8. (a) Derive an expression for displacement, momentum and energy

thicknesses. [9]

(b) A plate length 450 mm and width 150 mm has been placed

longitudinally in a stream of crude oil (specific gravity 0.925

and kinematic viscosity of 0.9 stokes) which flows with velocity

of 6 m/s. Calculate the friction drag on the plate. [4]
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of calculator is allowed.

(v) Assume suitable data, if necessary.

1.1.1.1. (a) Explain different types of constrained motions with suitable

examples. [6]

(b) Find degrees of freedom for the mechanism as shown in the

following figure : [4]

P.T.O.
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Or

2.2.2.2. (a) With the help of neat schematic diagram derive frequency equation

of Trifilar Suspension method. [5]

(b) The connecting rod of an oil engine has a mass of 60 kg,

the distance between the bearing centers is 1 meter. The

diameter of the big end bearing is 120 mm and of the small

end bearing is 75 mm. When suspended vertically with a

knife-edge through the small end, it makes 100 oscillations

in 190 seconds and with knife-edge through the big end it

makes 100 oscillations in 165 seconds. Find the moment of

inertia of the rod in kg-m2 and the distance of C.G. from

the small end centre. [5]

3.3.3.3. (a) Explain construction and working of Epicyclic train dynamometer

with neat sketch. [4]

(b) A multi-disc clutch has three discs on the driving shaft and

two on the driven shaft. The outside diameter of the contact

surfaces is 240 mm and inside diameter 120 mm. Assuming

uniform wear and coefficient of friction as 0.3, find the maximun

axial intensity of pressure between the discs for transmitting

25 kW at 1575 r.p.m. [6]
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Or

4.4.4.4. (a) Derive an equation for finding angular velocity and angular

acceleration of connecting rod analytical method. [5]

(b) The driving shaft of a Hooke’s joint runs at a uriform speed

of 240 r.p.m. and the angle � between the shafts is 20°. The

driven shaft with attached masses has a mass of 55 kg at

a radius of gyration of 150 mm. [5]

(i) If a steady torque of 200 N-m resists rotation of the

driven shaft, find the torque required at the driving shaft,

when �� = 45°.

(ii) At what value of ‘�’ will the total fluctuation of speed

of the driven shaft be limited to 24 r.p.m. ?

5.5.5.5. (a) Explain with neat sketch Velocity Image Principle. [3]

(b) For the mechanism as shown in figure below, find the acceleration

of point D on link DBC when link O2B rotates at 30 r/s

using relative velocity and acceleration method. Link lengths

are O2B = 200 mm, BD = 460 mm, DC = 175 mm and

BC = 600 mm. [12]
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Or

6.6.6.6. (a) Explain with the help of neat sketch different type of

ICR’s. [3]

(b) For the configuration shown in the following figure, enumerate

and locate all the instantaneous centers of velocities and hence

find the velocity of slider D, if the link OA rotates at 1000

rpm. Link lengths are OQ = 225 mm, QB = 200 mm,

AB = 250 mm, OA = 150 mm, AC = 450 mm, CD =

325  mm. [12]

7.7.7.7. (a) Explain with neat sketch Acceleration Image Principle. [3]

(b) The cylinder of rotary engine rotates at uniform speed of 900

rpm clockwise about the lower end B of fixed vertical crank

AB l0 cm long. The connecting rod AP 40 cm long rotates

about the upper end. The piston reciprocates in the cylinder.

Determine the angular acceleration of connecting rod for a
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cylinder which has turned through an angle 45º past the dead

centre position as shown in figure, using relative velocity and

acceleration method. [12]

Or

8.8.8.8. (a) The crank of reciprocating engine is 225 mm long, the

connecting rod is 900 mm long and rpm is 150. Find the

velocity and acceleration of the piston and angular velocity

and angular acceleration of the connecting rod using Klein’s

construction when the angle which the crank makes with

i.d.c. is 30°. [7]

(b) The crank of reciprocating engine is 225 mm long, the

connecting rod is 900 mm long. When the crank has turned

through l20° from inner dead centre, it has an instantaneous

speed of 240 rpm clockwise, decreasing at the rate of 100
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rad/s2 second square. Find the following using Klein’s

construction :

(i) The velocity and acceleration of piston,

(ii) The angular velocity and angular acceleration of the

connecting rod

(iii) The location of point X on the connecting rod which

has minimum acceleration. [8]
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(ii) Figures to the right indicate full marks.

(iii) Draw neat, labelled sketch wherever necessary.

1.1.1.1. (a) Compare Steel and Cast Iron on the basis of composition,

properties and application. [4]

(b) State whether the following statements are True or False and

justify your choice correctly :

(1) Retained Austanite is a useful phase.

(2) Martensite is a soft phase. [4]

(c) Differentiate between Tool steel and Plain carbon steel, on

the basis of composition, properties, uses, cost and examples. [5]

Or

2.2.2.2. (a) Is etching is essential every time ? Explain with suitable example. [4]

(b) What is Austanite to Pearlite transformation ? Explain with

suitable figure. [4]

P.T.O.
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(c) Explain how Microscopic and Macroscopic examinations are useful

in investigations failure analysis in metals. [5]

3.3.3.3. (a) State whether the following statements are True or False and

justify your choice correctly. [4]

(1) Pack carburising is most suitable for large scale of

production.

(2) Tool steel requires preheating before austanitising.

(b) Define Hardanability, and explain the test with suitable figure. [5]

(c) What is Spark test ? Where is it applicable ? [4]

Or

4.4.4.4. (a) Draw Iron Carbon diagram showing all details, like Temperature,

Composition, Phases, Critical lines and reactions. [6]

(b) Differentiate between the following : [7]

(1) Austempering and Martempering.

(2) Annealing and Hardening.

(On the basis of suitable figure, phases obtained, operating

temperature. cooling medium and application.)

5.5.5.5. (a) Classify Cast Irons and explain why they are called as cast

irons only ?  [4]
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(b) What is Malleabalising Heat Treatment ? Explain the test with

suitable figure. [4]

(c) Write short note on Quench Cracks in Hardening process. [4]

Or

6.6.6.6. (a) What is the importance of TTT diagrams in Heat Treatment

processes. [4]

(b) Differentiate between Gray C.I. and Nodular C.I. [4]

(c) What is Sub Zero Treatment and why is it necessary ? [4]

7.7.7.7. (a) What is HAZ ? Explain with suitable figure. [5]

(b) State merits and demerits of Non-Ferrous metals over Ferrous

metals. [3]

(c) Why Aluminium and Copper metals are known as corrosion

resistant. [4]

Or

8.8.8.8. (a) What is IS, AISI, SAE and DIN ? Explain in detail. [6]

(b) What is Stellite 21 and Stellite 31 ? What are their advantages

and disadvantages ? [6]



P.T.O.

Total No. of Questions—8888] [Total No. of Printed Pages—2222

SeatSeatSeatSeat

No.No.No.No. [5352]-519[5352]-519[5352]-519[5352]-519

S.E. (Mechanical/Automobile) (II Sem.) EXAMINATION, 2018S.E. (Mechanical/Automobile) (II Sem.) EXAMINATION, 2018S.E. (Mechanical/Automobile) (II Sem.) EXAMINATION, 2018S.E. (Mechanical/Automobile) (II Sem.) EXAMINATION, 2018

APPLIED THERMODYNAMICSAPPLIED THERMODYNAMICSAPPLIED THERMODYNAMICSAPPLIED THERMODYNAMICS

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer 4444 questions out of 8.

(ii) Solve Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.
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(ii) Figures to the right indicate full marks.

1.1.1.1. (a) Differentiate between Kinematics and Dynamics of fluid

flow. [5]

(b) An alloy containing gold and silver weighs 20.5 N in air and

18.8 N in water. Find % of gold and silver in this alloy.

Sgold = 19.5

Ssilver = 10.5 [8]

Or

2.2.2.2. (a) A circular plate of 2 m diameter has 50 cm hole. Plate is

submerged in water with its upper edge 1 meter below the

free surface of water. Centre of hole is 0.5 m below the

centre of plate. Find the force acting on plate and centre

of pressure. [6]
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(b) A flow field is represented by � = C(x2 – y2). Verify

validity of function. If valid, find the corresponding stream

function. [7]

3.3.3.3. (a) A crude oil of sp. gravity 0.9 flows through a venturiemeter

fitted in a vertical pipe. The meter size is 20 cm × 8 cm.

Discharge being 0.1 m3/sec. Length of venturiemeter is 40 cm.

If two pressure gauges are fitted at entry and exit of the

meter, find difference in KPa between two gauges. If now gauges

are replaced by mercurie manometer, what will be the head

of mercurie in meters ? Take Cd = 0.98. [8]

(b) Using Buckingham � theorem, prove that : [5]

Ns = 
5/4

N P

H

N = f(�, g, H, P, d).

Or

4.4.4.4. (a) Derive  Weisbach-Darcy’s equation and hence prove that : [8]

Hf = 

2

2

LQ

12.1

f

d
.

(b) Prove that maximum efficiency of a curved vane with jet striking

at the centre is given by : [5]

�max = 
8

27
(1 + cos �).
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5.5.5.5. A francis turbine develops 300 kW BHP under 60 m head at

600 RPM. Assuming the following data :

D2 = 2D1, 
1V

2 H

f

g
 = 0.2, �Hyd = 0.9, �OV = 0.8, Vanes occupy

5% of runner space; Vf1 = Vf2, inlet breadth ratio = 0.1.

Find :

(1) Inlet guide blade angle

(2) Runner vane angle

(3) Inlet and Outlet runner diameter

(4) Inlet Wheel width. [12]

Or

6.6.6.6. (a) Why is draft tube not necessary for Pelton Wheel ?

(b) Why is elbow draft tube used on Kaplan turbine ?

(c) Which is turbine subjected to cavitation more ? Why ?

(d) Why are outward flow reaction turbines not recommended ?

(e) Which turbine has maximum part load efficiency ? Why ?

(f) Write the formula for efficiency of draft tube and explain the

parameters in it. [12]

7.7.7.7. The following data refers to a centrifugal pump :

Suction lift : 2 m, Delivery lift : 30 m

Head lost in suction and delivery pipes = 0.8 m and 0.3 m

respectively. Diameter of suction and delivery pipe = 5 cm.
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Determine :

(a) Motor power if overall efficiency is 70% and manometric

efficiency is 85%.

(b) Negative head at suction side and positive head at delivery

side. Actual head developed is 40 m. [12]

Or

8.8.8.8. A centrifugal pump running at 1500 RPM has following data :

D1 = 10 cm, D2 = 30 cm, B1 = 5 cm,

B2 = 2 cm, Vf1 = 3 m/s, �2 = 60°.

Determine :

(a) Discharge and Vf2

(b) Inlet blade angle

(c) K.E. of outlet water

(d) Pump power

(e) Pressure rise in impeller. [12]
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(iii) Draw neat, well labelled sketch wherever necessary.

(iv) Assume suitable data if necessary.

(v) Use of calculator is allowed.

1.1.1.1. (a) Explain the various methods to improve isothermal efficiency

of reciprocating compressor. [6]

(b) A three stage single acting reciprocating compressor has perfect

intercooling. The pressure and temperature at the end of suction

stroke in LP cylinder is 1.013 bar and 15ºC respectively. If

8.4 m3 of free air is delivered by compressor at 70 bar per

minute and work done is minimum.

P.T.O.
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Calculate :

(i) Intermediate pressures

(ii) Ratio of cylinder volumes

(iii) Total indicated power.

Neglect clearance and assume n = 1.2. [7]

Or

2.2.2.2. (a) Give classification of refrigerants. [6]

(b) In a refrigeration plant working on Bell Coleman cycle air

is drawn into compressor at a pressure of 1 bar and temperature

of 9ºC. After the compression to 8 bar, the air is cooled at

constant pressure to temperature of 29ºC . Then air is expanded

to pressure of 1 bar. Compression and expansion follows the

polytropic law. Given n = 1.35.

Take � = 1.4, Cp = 1.003 kJ/Kg K.

Calculate : [7]

(i) Refrigerating effect

(ii) COP.

3.3.3.3. (a) Explain with neat sketch battery ignition system in IC

engine. [6]

(b) Compare open and closed cycle gas turbine. [6]

Or

4.4.4.4. (a) Explain constant pressure turbo charging system. [6]
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(b) A simple closed cycle gas turbine plant receives air at 1 bar

and 15ºC and compresses it to 5 bar and then heats to 800ºC

in the heating chamber. The hot air expands in a turbine back

to 1 bar. Calculate the power developed per kg of air supplied

per second. Take Cp of air as 1 kJ/kgK. [6]

5.5.5.5. (a) Compare diesel knock and detonation. [6]

(b) The output of an I.C. engine is measured by a rope brake

dynamometer. The diameter of the brake pulley is 75 cm and

rope diameter is 5 cm. The dead load on the tight side is

41 kg, and the spring balance reading is 5 kg. The engine

consumes 4 kg/hr. of fuel at rated speed of 1000 rpm. The

calorific value of fuel is 44000 kJ/kg. Calculate the brake specific

fuel consumption and the brake thermal efficiency. [7]

Or

6.6.6.6. (a) Explain octane number. [6]

(b) During a trial on a four cylinder petrol engine running at

3000rpm, the brake load was 267N when all the cylinders were

working. When each cylinder was cut out in turn and the

speed returned to 3000rpm, the brake readings were 178N,

187N, 182N, 182N. For the brake, b.p = (W × rpm)/27300,

where W is brake load in Newtons. Determine the brake power

of the engine and estimate its indicated power and mechanical

efficiency. [7]
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7.7.7.7. (a) Explain the various sources of emission in SI engine. [6]

(b) Explain the factors affecting the delay period. [6]

Or

8.8.8.8. (a) Give the classification of combustion chambers in CI

engine. [6]

(b) Write a note on emission norms. [6]
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1.1.1.1. (a) Perform the following operations and sketch the signals :

[6]

(i) ( ) ( 1) ( ) ( 2)y t r t r t u t� � � � �

(ii) [ ] [ 3] 2 [ 1] [ 4]y n u n u n u n� � � � � �

(b) Using impulse response properties, determine whether the

following systems are : [6]

(i) Static/Dynamic

(ii) Causal/Non-causal.

P.T.O.
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(iii) Stable/Unstable :

(1) h(t) = e–2|t|

(2) ( ) 2 [ ] 3 [ 1]h n n n� � � � � .

Or

2.2.2.2. (a) Find Even and Odd components of the following signals : [6]

(i) 2 2( ) 3 cos sin 4x t t t t t t� � �

(ii) [ ] {1, 1, 1, 1}x n � � � .

(b) Find convolution of the following, using graphical method : [6]

(i) [ ] [ ]x n u n�

(ii) [ ] [ ] 0 1nh n a u n a� � � .

3.3.3.3. (a) Find Fourier transform of the following signals using appropriate

properties : [6]

(i) –( ) { . ( )}at
d

x t e u t
dt

�

(ii) 2( ) ( 2).tx t e u t�� �

(b) Find and sketch exponential Fourier series of the given

signal : [6]
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Or

4.4.4.4. (a) Find and sketch the trigonometric Fourier series of train of

impulse defined as : [6]

( ) ( T )
k

x t t k s
�

� � �

� � ��

(b) Find Fourier transform of the following signals : [6]

(i) u(t)

(ii) sgn(t).

5.5.5.5. (a) Find Laplace transform of the following :

(i) –( ) ( )t
d

x t t e u t
dt

� [3]

(ii) 3( ) ( ) * cos ( 2) ( 2)tx t e u t t u t�� � � . [4]

(b) Find Initial and Final values of the signal x(t) having unilateral

Laplace transform : [6]

(i)
7 10

X( )
( 2)

s
s

s s

�
�

�

(ii)
3 2

5 4
X( )

3 2

s
s

s s s

�
�

� �
.

Or

6.6.6.6. (a) Find inverse Laplace transform of : [7]

2

3 7
X( )

( 2 3)

s
s

s s

�
�

� �
.

for :

(i) s > 3

(ii) s < – 1

(iii) – 1 < s < 3.
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(b) Find transfer function and impulse response of the causal system

described by the differential equation : [6]

2

2
( ) 5 ( ) ( ) 2 ( ) 3 ( )

d d d
y t y t y t x t x t

dt dt dt
� � � � � .

7.7.7.7. (a) Find auto-correlation function of the signal given, using graphical

method : [6]

2, 1, 2, 1, 3
( )x n

�	 
� �
� � 


�� �� �

(b) The probability density function of a random variable X is given

by : [7]

fX(x) = e–x u(x)

determine :

(i) CDF

(ii) P(X < 1)

(iii) P(1 < X < 2)

(iv) P(X > 2).

8.8.8.8. (a) The probability density function of a random variable ‘X’ is

given by : [7]

X

1
| |

( )

0 otherwise

x a
af x

	
��

� �
�
�
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determine :

(i) Mean E[X]

(ii) Mean square value E[X2]

(iii) Standard deviation.

(b) State and prove the relationship between auto-correlation and

energy spectral density of Energy signal. [6]
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(ii) Neat diagram must be drawn wherever necessary.

(iii) Use of logarithm tables, slide rule, Mollier charts, electronic

pocket calculator and steam table is allowed.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Explain the following terms with respect to JFET : [6]

(i) Pinch off voltage (Vp)

(ii) Cut-off voltage (VGS(off))

(iii) Forward transconductor (gm).

(b) For the circuit shown in figure 1. Calculate IDQ, VDSQ and

VD. [6]

Assume :

R1 = 22 M�, RD = 3 k�

R2 = 18 M�, VTN = 3 V, RS = 0.82 k�

Kn = 0.12 mA/V2

VGS = 10.48 V

(Figure 1)
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Or

2.2.2.2. (a) Draw and explain the small signal mode of the JFET. [6]

(b) Explain the following non-ideal voltage current characteristics

of EMOSFET :

(i) Finite output resistance

(ii) Body effect

(iii) Subthreshold conduction. [6]

3.3.3.3. (a) Draw the common source E-MOSFET amplifier and explain its

modes of operation in detail. [7]

(b) Draw and explain the working of MOSFET as current sink

and source. [6]

Or

4.4.4.4. (a) For the circuit diagram shown in figure 2, calculate Av, Ri

and Ro. [7]

Assume :

R1 = 10 M�

R2 = 3.6 M�

Kn = 0.5 mA/V2

� = 0.01 V–1

VTN = 1.5 V

            (Figure 2)

(b) Write a short note on ‘‘MOSFET as Active resistor.’’ [6]
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5.5.5.5. (a) What is the effect of negative feedback on the following

parameters : [8]

(1) Gain stability

(2) Bandwidth

(3) Input impedance

(4) Out impedance.

(b) Draw and explain the Hartley oscillator. Give equation for frequency

of oscillation. [5]

Or

6.6.6.6. (a) For the circuit diagram shown in figures, calculate the �, Rif,

Rof and Gmf. [8]

Assume :

R1 = 10 M�

R2 = 1 M�

RD = 2.2 k�

RS = 2.2 k�

YOS = 20 �s

gm = 2.4 MA/V

             (Figure 3)

(b) State Barkhausen criteria and draw RC phase shift oscillator.

[5]

7.7.7.7. (a) Draw and explain the internal block diagram of negative three

terminal adjustable Voltage regulators. [8]
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(b) Write a short note on Boost SMPS. [4]

Or

8.8.8.8. (a) Draw the detailed block diagram of SMPS and explain its

operation. [8]

(b) Design and adjustable voltage regulator using LM 317 for output

voltage from 10 to 20 V and draw the typical connection diagram.

Assume : R1 = 240 � and Iadj. 100 �A. [4]
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(ii) Figures to the right indicate full marks.

(iii) Neat diagrams must be drawn wherever necessary.

(iv) Use of non-programmable electronic pocket calculator is allowed.

(v) Assume suitable data, if necessary.
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DATA STRUCTURES AND ALGORITHMSDATA STRUCTURES AND ALGORITHMSDATA STRUCTURES AND ALGORITHMSDATA STRUCTURES AND ALGORITHMS
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of calculator is allowed.

(v) Assume suitable data, if necessary.



[5352]-534 2



P.T.O.

Total No. of Questions—8888] [Total No. of Printed Pages—2222

SeatSeatSeatSeat

No.No.No.No. [5352]-535[5352]-535[5352]-535[5352]-535

S.E. (E&TC/Electronics) (I Sem.) EXAMINATION, 2018S.E. (E&TC/Electronics) (I Sem.) EXAMINATION, 2018S.E. (E&TC/Electronics) (I Sem.) EXAMINATION, 2018S.E. (E&TC/Electronics) (I Sem.) EXAMINATION, 2018

DIGITAL ELECTRONICSDIGITAL ELECTRONICSDIGITAL ELECTRONICSDIGITAL ELECTRONICS

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.
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(iv) Assume suitable data, if necessary.
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1.1.1.1. (a) Explain the following op-amp parameters : [6]

(i) Input offset voltage

(ii) CMRR

(iii) Slew Rate.

(b) Design a practical integrator for to operate at F = 4 kHz

and gain is equal to 2. [6]

Or

2.2.2.2. (a) Draw equivalent circuit of op-amp with its ideal transfer

curve. [6]
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(b) Draw the circuit diagram of practical differentiator and write

equation for output voltage (Vo). [6]

3.3.3.3. (a) Draw circuit diagram and its input and output waveform for

peak detector. [6]

(b) Draw circuit diagram for R-2R ladder DAC and write its output

equation. [6]

Or

4.4.4.4. (a) Write short note on characteristic of comparator. [6]

(b) Draw circuit diagram of Binary weighted DAC and write its

output equation. [6]

5.5.5.5. (a) Calculate free running frequency Fout, the lock range Ft and

the capture range Fc for the given circuit. [7]
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(b) Explain the working principle of oscillator with the help of

its block diagram. [6]

Or

6.6.6.6. (a) Draw circuit diagram of frequency multiplier using PLL and

explain its operation. [7]

(b) Draw circuit diagram of phase shift oscillator and explain its

operation. [6]

7.7.7.7. (a) Design a first order low pass filter with high cut-off frequency

of 1 kHz and pass band gain is 3. Draw the circuit diagram

with its component values. [7]

(b) Draw circuit diagram of second order high pass filter. [6]

Or

8.8.8.8. (a) Design a first order high pass filter with low cut-off frequency

of 6 kHz with pass band gain is 2. Draw the circuit diagram

with its component values. [7]

(b) Draw circuit diagram of second order low pass filter. [6]



Total No. of Questions—8888] [Total No. of Printed Pages—4444

SeatSeatSeatSeat

No.No.No.No. [5352]-537[5352]-537[5352]-537[5352]-537

S.E. (Electronics/E & TC) (II Sem.) EXAMINATION, 2018S.E. (Electronics/E & TC) (II Sem.) EXAMINATION, 2018S.E. (Electronics/E & TC) (II Sem.) EXAMINATION, 2018S.E. (Electronics/E & TC) (II Sem.) EXAMINATION, 2018

CONTROL SYSTEMSCONTROL SYSTEMSCONTROL SYSTEMSCONTROL SYSTEMS

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50
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1.1.1.1. (a) Determine the transfer function 
V ( )

V ( )

o

in

s

s  for the system shown

in Fig. 1 : [6]

Fig. 1

(b) For the unity feedback system with open loop transfer

function 
2

2

10( 3) ( 4 12)
G( ) ,

( 4) ( 6) ( 5)

s s s
s

s s s s s

� � �
�

� � � �
 determine type and order

of the system, kp, kv, ka and steady state error for ramp

input. [6]

P.T.O.

R1 R2

Vo(t)
Vin(t) C1 C2
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Or

2.2.2.2. (a) Determine the overall transfer function of the system shown

in Fig. 2 using block diagram reduction rules : [6]

Fig. 2

(b) For the system with closed loop transfer function

1
CL 2

2 1

G ( )
k

s
s k s k

�
� �  determine k1 and k2 if � = 0.5 and setting

time for 2% setting is 4 sec. Also find peak time, peak overshoot

and rise time. [6]

3.3.3.3. (a) Investigate the stability of system with characteristic equation

4 3 2Q( ) 6 15 5 3 0.s s s s s� � � � � � [4]

(b) Draw Bode plot of the system with open loop transfer function

50
G( )

( 5) ( 10)
s

s s s
�

� �  and determine wgc, wpc, gain margin and

phase margin. [8]

Or

4.4.4.4. (a) For the system with closed loop transfer function

CL 2

400
G ( ) ,

20 400
s

s s
�

� �  determine resonant peak, resonant

frequecny, damping factor and natural frequency. [4]



[5352]-537 3 P.T.O.

(b) Sketch root locus of the system with open loop transfer

function : [8]

G( ) .
( 2) ( 3)

k
s

s s s
�

� �

5.5.5.5. (a) Obtain the expression for state transition matrix using Laplace

transform method and state any four properties of state transition

matrix. [6]

(b) Investigate for complete state controllability and observability

of the system with state model : [7]

0 0 3 1

1 0 4 2

0 1 1 0

x x u

�� � � �
� � � �

� � � � � � �
� � � �
� � � ��	 
 	 


�

[ 0 0 1]y x� .

Or

6.6.6.6. (a) Obtain the controllable canonical and observable canonical state

models for the system with transfer function : [6]

2

3 2

9
G( ) .

4 11 3

s s
s

s s s

� �
�

� � �

(b) Determine the transition matrix of the state equation : [7]

0 1
.

8 6
x x

� �
� � �

� �� �	 

�

7.7.7.7. (a) Draw the ladder diagrams for Ex-OR, NOR and NAND

gates. [6]

(b) Draw and explain block diagram of digital control system. [7]



[5352]-537 4

Or

8.8.8.8. (a) Explain Ziegler and Nichol PID tuning method. [6]

(b) Determine pulse transfer function and step response of : [7]

Fig. 3
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1.1.1.1. (a) What are the different types of amplitude modulation ? Explain

any one in detail. [6]

(b) For receiver with IF and RF frequencies of 455 kHz and 900

kHz respectively. Determine : [6]

(i) The local oscillator frequency

(ii) Image frequency

(iii) Image frequency rejection ratio for Q of 80.

Or

2.2.2.2. (a) Draw and explain phase shift method of SSB-SC

modulator. [6]

(b) AM transmitter has carrier of 550 Watt and modulated at

depth of 65%, find the total power in transmitted wave and

power saving in the following cases : [6]

(i) DSBSC

(ii) SSBSC.
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3.3.3.3. (a) Explain the performance characteristics of receiver with response

curve : [6]

(i) Sensitivity

(ii) Selectivity

(iii) Fidelity.

(b) A carrier is frequency modulated with a sinusoidal signal of

2 kHz resulting in frequency deviation of 5 kHz :

(i) Find bandwidth and modulation index of modulated wave.

(ii) If amplitude of modulating sinusoidal signal is increased

by 3 and its frequency is halved. Find maximum frequency

deviation and bandwidth of new modulated signal. [6]

Or

4.4.4.4. (a) What neat phasor diagram explain balanced slope detector in

FM. [6]

(b) FM wave is represented by the following equation,

V = 10 sin [5 × 108t + 4 sin 1250t]. Calculate :

(i) Carrier and modulating frequency

(ii) Modulation index and maximum deviation

(iii) Power dissipated by FM wave in 5� resistor. [6]

5.5.5.5. (a) Derive the expression to calculate effective noise for series

and parallel connection for resistors. [7]

(b) Define the terms : [6]

(i) Noise figure 1D Noise temperature

(ii) Noise bandwidth.
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Or

6.6.6.6. (a) A mixer stage has a noise figure of 20 dB and this is preceded

by amplifier that has a noise figure of 9 dB and an available

power gain of 15 dB. Calculate the overall noise figure referred

to input. [6]

(b) Explain the performance of SSBSC in the presence of

noise. [7]

7.7.7.7. (a) With suitable example, explain band limited and time limited

signal. [6]

(b) Discuss PWM generation and detection in detail. [7]

Or

8.8.8.8. (a) State sampling theorem and discuss its types. [6]

(b) Differentiate between pulse analog modulation and pulse digital

modulation. Discuss pulse code modulation. [7]
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1.1.1.1. (a) Explain the basic concepts and features of OOP. [6]

(b) Discuss the significance of Input/Output operators in C++ and

their equivalence with ‘C’. [3]

(c) Discuss the usage of the operators that cannot be overloaded

in C++. [3]

Or

2.2.2.2. (a) What is a constructor ? Discuss its types with suitable

examples. [6]

(b) Explain the concept of Inheritance in C++ with a suitable example.

What are its types ? [6]

P.T.O.
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3.3.3.3. (a) Explain in brief the different data types in Java. [6]

(b) What are command line arguments ? Explain their significance

with suitable example. [7]

Or

4.4.4.4. (a) Explain appropriately the following : [6]

(i) The this keyword.

(ii) finalize( ).

(b) Discuss Access Control in Java and its significance. [3]

(c) What is the significance of Static Members in Java ? Explain

with example. [4]

5.5.5.5. (a) Describe different forms of inheritance in JAVA. Explain the

syntax of single inheritance. [6]

(b) What is an interface in JAVA, Write similarities and differences

between an interface and a class ? [6]

Or

6.6.6.6. (a) What is Package ? How do we add a class or an interface

to a package in JAVA. [6]

(b) Describe the various four forms of implementing interfaces

in JAVA. [6]

7.7.7.7. (a) What is a thread in JAVA ? Explain single threaded and

multithreaded program. What is difference between

multiprocessing and multithreading ? [7]
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(b) What is an exception in JAVA ? How do we define a try

block and a catch block ? [6]

Or

8.8.8.8. (a) What is an applet in JAVA ? Explain a local applet and a

remote applet ? [6]

(b) Write a program in JAVA to create multiple threads

and demonstrate how two threads communicate with each

other ? [7]
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1.1.1.1. (a) Solve any two of the following : [8]

(i)
2D 5D 6 xy e� � �

(ii)
2D 4 sec 2y x� �

(by method of variation of parameters)

(iii) 4 4 4 4 4 4
.

2 2

dx dy dz

x y z y z x z x y
� �

� � �
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(b) Find the Fourier cosine transform of the function : [4]

2 if 0

0 if

x x a
f x

x a

� � ��� �
� �	

Or

2.2.2.2. (a) An uncharged condenser of capacity C charged by applying

an e.m.f. of value E sin
LC

t
 through the leads of inductance

L and negligible resistance. The charge Q on the plate of condenser

satisfies the differential equation : [4]

2

2

Q Q E
sin

LC L LC

d t

dt
� �

Prove that the charge at any time t is given by :

EC
Q sin cos .

2 LC LC LC

t t t
 �
� �� 
� �

(b) Find the inverse z-transform (any one) : [4]

(i) F(z) = 

22 3

2 4

z z

z z

�
� � ,  |z| > 4

(ii) F(z) = 
10

1 2

z

z z� �

(by inversion integral method)

(c) Solve the following difference equation : [4]

f(k + 2) + 3f(k + 1) + 2f(k) = 0;

f(0) = 0, f(1) = 2, k � 0.
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3.3.3.3. (a) Solve the differential equation 
dy

dx
 = 1 + xy, y(0) = 2 to

get y(0.2) by using Runge-Kutta method of fourth order.

(h = 0.2) [4]

(b) Find Lagrange’s interpolation polynomial passing through set

of points : [4]

x yx yx yx y

0 2

1 3

2 12

5 147

(c) Find directional derivative of � = 4xz3 – 3x2y2z at

(2, –1, 2) towards the point i j k� � . [4]

Or

4.4.4.4. (a) Prove any one of the following : [4]

(i) 1

21
·

n n

n n
r

r r �
�
 �� �� � �� �� 
� �� �

(ii)
4 4

.r r re e e
r

� � �

(b) Show that the vector field : [4]

3 2 2 2F 2 6 6 2 3xz y i x yz j x z y k� � � � � �

is irrotational. Find scalar potential � such that F � �� .
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(c) Compute the value of definite integral : [4]

6

0

1

1
dx

x��

using Simpson’s 
3

8

� �
� �� � th rule, dividing the interval into 6 parts.

5.5.5.5. (a) Evaluate : [4]

C

F · dr�

for the field 2F x i xy j� �  over the region R enclosed by

y = x2 and the line y = x using Green’s theorem.

(b) Evaluate : [4]

S

ˆF · Snd��

for 2F 4xz i y j yz k� � �  and S, the surface of cube bounded

by the planes x = 0, x = 2, y = 0, y = 2, z = 0, z = 2

using Divergence theorem.

(c) Using Stokes’ theorem calculate : [5]

C

4 2 6 ,y dx z dy y dz� ��

where C is the curve of intersection of x2 + y2 + z2 = 6z

and z = x + 3.
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Or

6.6.6.6. (a) Find the workdone by the force field given by : [4]

2F 3 2x i xz y j z k� � � �

along the curve x2 = 4y, 3x3 = 8z from x = 0 to x = 2.

(b) Evaluate : [4]

S

F · Sd��

for 2F 4xz i y j yz k� � �  and S, the surface of the cube

bounded by the planes x = 0, x = 3, y = 0, y = 3,

z = 0, z = 3 by using Divergence theorem.

(c) Evaluate : [5]

S

× F · Sd���

for F y i z j x k� � � , where S is the surface of the paraboloid

z = 1 – x2 – y2, z � 0.

7.7.7.7. (a) If f(z) = u + iv is analytic, show that u = c, v = b are

orthogonal. [4]

(b) Evaluate : [4]

2

C

1

3

z
dz

z

�
���

where

(i) ‘C’ is the circle |z – 3| = 2

(ii) ‘C’ is the circle |z| = 
3

2
.
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(c) Show that under the transformation � = z + 
1

z
 family of

circles r = c are mapped on to family of ellipses. What happens

if c = 1 ? [5]

Or

8.8.8.8. (a) If f(z) = u + iv is analytic, show that u, v are Harmonic

functions. [4]

(b) Evaluate : [4]

4
C

sin 2

3

z
dz

z
�� ��� �� �

��

where ‘C’ is the circle |z| = 
3

2
.

(c) Find the bilinear transformation which maps the points

z = –1, 0, 1 onto the points � = 0, i, 3i respectively. [5]
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1.1.1.1. (a) Solve any two : [8]

(1)
3

3
4

d y dy

dx dx
�  = sin 2x

(2) (D2 + 9)y = 
1

1 sin 3x�
 by variation of parameters method

(3) (4x + 1)2
2

2

d y

dx
 + 2(4x + 1)

dy

dx
 + y = 2x + 1

(b) Solve by Laplace Transform method [4]

2

2

d y

dt
 + 9y(t) = 18t

with y(0) = 0, y(�/2) = 0.
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Or

2.2.2.2. (a) An inductor of 0.5 henry is connected in series with resistor

of 6 ohms. A capacitor of 0.02 farad and generator having alternative

voltage given by 24 sin 10t (t > 0) with a switch K.

Forming a differential equation find the current and charge

at any time t if charge is zero when switch is closed at

t = 0. [4]

(b) Solve any one : [4]

(1) –4

0
L sin 3

t
tt e t dt� �

� �� �	
(2) L–1 

2 2

2 1

( 1)

s

s s

�� �
� �� �� �

(c) Find Laplace transform of (1 + 2t – 3t2 + 4t3) 
 (t – 2).

[4]

3.3.3.3. (a) Find Fourier sine transform of f(x) = 

0 1

2 – 1 2

0 2

x x

x x

x

� ��



� ��



��

[4]

(b) Attempt any one : [4]

(i) Find z-transform of f(k) = (k + 1) (k + 2)2k k � 0.

(ii) Show that

         z–1 1

1 1
– –

2 3
z z

� �

 

� � � �� �
� � � �
 
� � � �� �

 = {xk} for | z | > 
1

2

where xk = 

–1 –1
1 1

6 – ,
2 3

k k� �� � � �
� �� � � �
� � � �� �

 k � 1.

(c) Find directional derivative of � = xy2 + yz3 at (2, –1, 1) along

the line 2(x – 2) = (y + 1) = (z – 1). [4]
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Or

4.4.4.4. (a) Prove any one : [4]

(i)
5 3

1 3( . )( . ) ( . )
. . –

a r b r a b
a b

r r r

� �� �� � �� �� �� �� �

(ii) �4er = er + 
4

r
er

(b) Show that 3 2 2F (6 ) (3 – ) (3 – )xy z i x z j xz y k� � � �  is irrotational

and find � such that F  = ��. [4]

(c) Solve yk – 
5

6
yk–1 + 

1

6
yk–2 = 

1

2

k
� �
� �
� �

 k �� 0. [4]

5.5.5.5. Attempt any two :

(a) Evaluate F.
c

dr	  for F (2 ) (3 – )x y i y x j� � �  and c is the straight

line joining (0, 0) and (3, 2). [6]

(b) Apply Stokes’ theorem to evaluate

4 2 6
c

y dx z dy y dz� �	
where c is the curve of intersection of x2 + y2 + z2 = 6z

and z = x + 3. [7]

(c) Evaluate ˆ.
s

r n ds		  over the surface of a sphere of radius

1 with centre at the origin. [6]

Or

6.6.6.6. Attempt any two :

(a) Using Green’s theorem evaluate F.
c

dr	  where

F (2 – cos ) (4 sin )x y i x y j� � �

where c is the ellipse 
2 2

2 2

x y

a b
�  = 1, z = 0. [6]
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(b) Evaluate ( F).
s

ds��		  for F yi zj xk� � �  where s is the surface

of paraboloid z = 1 – x2 – y2 above the XOY plane. [7]

(c) Use Gauss divergence theorem to evaluate F.
s

ds		  over the

cylindrical region bounded by x2 + y2 = 4, z = 0, z =  ,

where 2F .xi yj z k� � � [6]

7.7.7.7. (a) If V = sinh x cos y find u such that u + iv is analytic

function. [4]

(b) Evaluate 
1

( – 2)c

z

z z

�
	�  dz where c is the circle |z| = 1. [4]

(c) Find the bilinear transformation which maps points 1, i,

–1 of z-plane onto i, o, – i of w-plane. [5]

Or

8.8.8.8. (a) Find ‘a’ such that the function f(z) = r2 cos 2! + ir2 sin

(a!) is an analytic function. [4]

(b) Evaluate 
15 9

( 3)c

z

z z

�
�	�  dz where c is the circle |z – 1| = 3.

[4]

(c) Show that under the transformation w = 
–

,
i z

i z�
 x-axis in

z-plane is mapped onto the circle |w|= 1. [5]
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1.1.1.1. (a) Explain Rankine cycle with PV and TS Diagram. [6]

(b) Explain coal handling system in thermal power plant with neat

flow chart. [6]

Or

2.2.2.2. (a) Explain the working of Air-preheater and economiser in thermal

power plant and show its location in layout. [6]

(b) With the help of diagram explain the diesel power plant.

[6]

3.3.3.3. (a) Explain hydrograph and flow duration curve with example.

[6]

(b) Derive the relation for the power in wind and describe the

Environmental Impacts of Wind Turbines. [7]

P.T.O.
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Or

4.4.4.4. (a) Explain the following terms with sketches : [6]

(i) Water hammer effect

(ii) Surge tank.

(b) Explain working of vertical type wind turbine with diagram.

[7]

5.5.5.5. (a) Explain the process of municipal solid waste to energy conversion

with diagram. [7]

(b) Explain the Shading impacts on I-V curves of PV cells. [6]

Or

6.6.6.6. (a) Explain the process Biomass energy converison. [6]

(b) With the help of diagram explain the concept of solar thermal

power plant. [7]

7.7.7.7. (a) Define the terms in solar energy system : [6]

(i) Solar constant

(ii) Cloudy index

(iii) Concentration ratio.

(b) Explain grid connected renewable systems and their requirements.

[6]

Or

8.8.8.8. (a) Explain the working of PV cell and Simplest Equivalent Circuit

for a Photovoltaic Cell. [6]

(b) Describe the fuel cells. How are they used for energy storage

requirements ? [6]
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(iii) Neat diagram must be drawn wherever necessary.

(iv) Use of calculator is allowed.

(v) Assume suitable data if necessary.

1.1.1.1. (a) Explain binary number in detail give the difference between

binary number system and BCD. [6]

(b) Show the 8-bit subtraction of the following decimal numbers

in 2’s complement form : [6]

(i) +22, +17

(ii) +17, +22

P.T.O.
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Or

2.2.2.2. (a) Simplify the following expression using K-map : [6]

f(A, B, C, D) = �m(1, 2, 3, 5, 7, 8, 9, 11, 14)

(b) With the help of neat circuit diagram, explain the operation

of ring counter. If the initial data loaded is (0001)2 then draw

timing diagram for the same. [6]

3.3.3.3. (a) Design and explain the operation of MOD 10 asynchronous

counter with timing diagram. [7]

(b) Explain the working of JK flip-flop with trurh table. [6]

Or

4.4.4.4. (a) Explain the difference between fixed and variable regulator.

Explain with suitable circuit diagram, how IC-317 can act as

variable voltage regulator. Also derive formula for variable voltage

available at the output of IC LM 317 in terms of circuit parameters.

[7]

(b) Draw neat diagram and explain IC 555 as Astable multivibrator.

[6]

5.5.5.5. (a) Explain with neat connection diagram first order low pass filter.

Also explain its frequency response. [6]

(b) Draw neat diagram and explain direct coupled amplifier. Give

its applications. [6]
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Or

6.6.6.6. (a) Draw and explain transfer characteristics and drain characteristics

of FET. [6]

(b) Explain Push pull amplifier with waveforms, applications. [6]

7.7.7.7. (a) Discuss relative merits and demerits of R-C coupled, Transformer

coupled and direct coupled multistage amplifiers. Draw their

frequency response curve. [6]

(b) With the help of circuit diagram and relevant waveforms explain

the operation of single-phase full wave bridge rectifier with

resistive load. [7]

Or

8.8.8.8. (a) A 220V, 50Hz AC voltage is applied to the primary of 4 : 1

step down transformer, which is used in bridge rectifier, having

a load resistance of 1 K ohm. Assuming the diode to be an

ideal, determine the following : DC output voltage, DC output

current and DC power delivered to the load. A single-phase

half wave uncontrolled rectifier is connected to an RL load.

[6]

(b) Draw diagram and derive an expression for the Idc, Vdc.

[7]
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of logarithmic table, slide rule, Mollier chart, electronic

pocket calculator and steam table is allowed.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Draw a neat schematic diagram of attraction type moving iron

instrument and explain deflecting, controlling, and damping system

used in it. [6]

(b) With a circuit diagram derive the equation for an unknown

self inductance by Anderson’s bridge. [6]

Or

2.2.2.2. (a) Design a multi range d.c. milli-ammeter using a basic movement

with an internal resistance Rm = 50 � and a full scale deflection

current Im = 1 mA. The ranges required are 0–10 mA;

0–50 mA; 0–100 mA; and 0–500 mA. [6]

(b) Draw circuit diagram of Kelvin’s double bridge. Derive expression

for unknown resistance with usual notations. [6]

P.T.O.
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3.3.3.3. (a) Draw the possible method of connecting the pressure coil of

a wattmeter and compare the errors. Explain the use of

“compensation winding” in a wattmeter. [6]

(b) A 230 V single phase energy meter has constant load of

5 A passing through it for 8 hours at a power factor of

0.9. If the meter LED makes 26500 impulses during this period,

find the meter constant in imp/kwh. calculate the power factor

of the load if the no. of impulses are 11230 when operating

at 230 V and 6 A for 5 hours. [7]

Or

4.4.4.4. (a) While performing a load test on a 3 phase wound rotor induction

motor by two wattmeter method, the readings obtained on

two wattmeters were + 14.2 kW and –6.1 kW and line voltage

was 440 V. [6]

Calculate :

(i) True power drawn by the motor

(ii) Power factor

(iii) Line current.

(b) With a neat schematic diagram, explain construction of two

element energy meter. [7]

5.5.5.5. (a) Explain the following terms associated with CRO : [6]

(i) Volts/division

(ii) Invert

(iii) dual ch

(iv) x-position

(v) xy-mode

(vi) y-position.
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(b) Explain capacitive transducers for pressure measurement with

a neat diagram. [6]

Or

6.6.6.6. (a) Draw and explain block diagram of Digital Storage Oscilloscope.

[6]

(b) Explain Mcleod gauge for measurement of pressure. [6]

7.7.7.7. (a) Explain level measurement by mechanical method. [6]

(b) Define strain. What are the types of strain gauge ? Explain

wire strain gauge. [7]

Or

8.8.8.8. (a) Explain Electrical method for measurement of level. [6]

(b) What are the advantages and disadvantages of a Linear

Variable Differential Transformer (LVDT). Explain how the

magnitude and direction of displacement of core of an LVDT

detected ? [7]
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 ELECTRICAL MACHINES-I ELECTRICAL MACHINES-I ELECTRICAL MACHINES-I ELECTRICAL MACHINES-I
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of logarithmic tables side rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(iv) Assume suitable data, if necessary.

(v) Solve Q. No. 1111. or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7 7 7 7 or Q. No. 8888.

1.1.1.1. (a) With suitable circuit diagram explain OC, SC test on single-

phase transformer. Explain how equivalent circuit parameters

are obtained from these tests. [6]

(b) Explain VV connection of 3-phase transformer with suitable

diagram. State its advantages. [6]

Or

2.2.2.2. (a) What is necessity of parallel operation ? State the conditions

to be satisfied for parallel operation of transformers. [6]

(b) Develop equivalent circuit of transformer referred to primary

side with usual notations. [6]
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3.3.3.3. (a) Derive the torque equation of DC motor with usual notations.

State the meaning of each notation used. [6]

(b) A 220 volt DC shunt motor takes 4 Amp at no load and

runs at 720 rpm. Its armature resistance is 0.2 ohm and shunt

field resistance is 110 ohm. Calculate the speed at full load

if full load current is 50 Amp. The flux reduces by 5% on

full load due to armature reaction. [6]

Or

4.4.4.4. (a) With suitable diagrams explain armature reaction in DC machine.[6]

(b) Draw a neat sketch of 3-point starter used for DC shunt motor.

Explain its construction and working. [6]

5.5.5.5. (a) Draw torque-slip characteristics of 3-phase induction motor and

explain it in detail. Clearly mark all important torque points

on it. [6]

(b) A 12 pole 3-phase induction motor has rotor resistance per

phase of 1 ohm and standstill reactance of 3 ohm per phase.

The standstill emf between sliprings is 100 volt. Calculate the

rotor current per phase and rotor power factor when :

(i) Sliprings are short circuited.

(ii) When resistance of 3 ohm per phase is added in the

rotor circuit. [6]

Or

6.6.6.6. (a) Draw power flow diagram of 3-phase induction motor. Write

respective mathematical expressions for each stage. State which

losses are constant and which losses are variable with

reasoning. [6]
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(b) Derive the condition for maximum torque under running condition

for 3-phase induction motor with usual notations. [7]

7.7.7.7. (a) With suitable diagram explain the working of rotor resistance

starter used for 3-phase induction motor. [7]

(b) Develop approximate equivalent circuit for 3-phase induction

motor in steps. Write the assumptions made. [6]

Or

8.8.8.8. (a) With a suitable diagram explain DOL starter used for 3-phase

induction motor. [7]

(b) Plot circle diagram of 3-phase induction motor. Indicate the

following quantities in it :

(i) No load current

(ii) Full load power factor angle

(iii) Constant losses

(iv) Stator copper loss

(v) Torque line

(vi) Output line. [6]
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Find Ix and Iy shown in Fig. 1 using Mesh analysis. [6]

Fig. 1
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(b) Find the Thevenin’s equivalent of the circuit shown in

Fig. 2. [7]

Fig. 2

Or

2.2.2.2. (a) Find the Mesh transformation matrix for the circuit shown

in Fig. 3. [7]

Fig. 3

(b) State and explain maximum power transfer theorem applied

to a.c. circuit. [6]

3.3.3.3. (a) In Fig. 4 steady state condition is reached with 100 V d.c.

source. At t = 0, switch k is suddenly opened. Find the expression
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of current through the inductor after t = ½ sec. [6]

Fig. 4

(b) For the circuit shown in Fig. 5, obtain the current through

the capacitor ‘C’ at t = 0+ following switching at t = 0. Assume

the capacitor to be initially discharged. [6]

Fig. 5

Or

4.4.4.4. (a) The 10 �F capacitors in RC circuit of Fig. 6 has initial charge

of 100 �c with polarities as shown in figure. At t = 0, the
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switch being closed, a d.c. voltage of 100 V is applied. Find

the expression for the current. [6]

Fig. 6

(b) In the circuit shown in Fig. 7, the switch ‘s’ is kept in position

‘1’ for long period to establish the steady state conditions.

The switch is then moved to position ‘2’ at t = 0. Find out

the expression for the current after switching the switch to

position ‘2’. [6]

Fig. 7
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5.5.5.5. (a) Find ‘Y’ parameter for the circuit shown in Fig. 8. [7]

Fig. 8

(b) Write a short note on restriction on pole and zero location

in transfer function. [6]

Or

6.6.6.6. (a) Develop relation between ‘Z’ parameter and transmission

parameter. [6]

(b) Find the driving point admittance ‘Y11’(s) for the network shown

in Fig. 9 and plot pole-zero diagram. [7]

Fig. 9
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7.7.7.7. (a) Derive the expression for characteristic impedance (Z0)

attenuation constant (�) and phase constant (�) of prototype

constant-K type low pass filter from symmetrical network. [6]

(b) Design a ‘T’ and ‘�’ section constant-K high pass filter

having cut-off frequency of 12 KHz and nominal impedance

R0 = 500 �. Also find : [6]

(i) Its characteristic impedance and phase constant at

24 kHz and

(ii) attention at 4 kHz.

Or

8.8.8.8. (a) Explain the following terms in relation with filters : [6]

(i) Cut-off frequency

(ii) Pass band

(iii) Stop band.

(b) Design constant-K low pass filter to have a cut-off frequency

of 796 Hz when terminated in a 600 � resistance in both

the T and � configurations. [6]
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(v) Assume suitable data, if necessary.

1.1.1.1. (a) List different types of operators used in ‘C’. Give 2-3 examples

of each type. [6]

(b) State the rules for identifying significant digits in a number

and determine the same for : [6]

(i) 124.06

(ii) 0.02406

Or

2.2.2.2. (a) Explain the following terms with suitable example : [6]

(i) Truncation error

(ii) Round off error

(iii) Chopping error

(iv) Relative error.

P.T.O.
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(b) Using Birge Vieta method find the root of the equation

4 32 4 4 0x x x� � � �  with initial approximation 0.5.  Perform two

iterations. [6]

3.3.3.3. (a) Using N-R method find the real root of the equation 3 sin 1x x� �

with x0 = –2. Perform 4 iterations. [6]

(b) The following table gives the population of a town during last

6 census. Using Newton’s backward interpolation formula

determine the population in the area 1954 : [7]

Year Population inYear Population inYear Population inYear Population in

ThousandsThousandsThousandsThousands

1911 12

1921 15

1931 20

1941 27

1951 39

1961 52

Or

4.4.4.4. (a) Explain with neat figure Regula Falsi method for solution of

transcendental equation. [6]
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(b) Find equation of a straight line to be fit into the following

data using least square approximation : [7]

x yx yx yx y

0 10

2 12

4 18

6 22

8 20

12 30

20 30

5.5.5.5. (a) Explain modified Euler’s method for solution of ordinary differential

equation. Draw suitable diagram. [6]

(b) Evaluate 
1.8

1
2

x xe e
dx

��
�  using Simpson’s 

rd
1

3

� �
� �	 
  rule taking

h = 0.2. [7]

Or

6.6.6.6. (a) Using 4th order RK method solve 
2dy

x y
dx

� �  at x = 0.2 with

(0) 0.8x �  and h = 0.2. [7]

(b) Derive Trapezoidal rule for numerical integration as a special

case of Newton’s Cote formula. [6]

7.7.7.7. (a) Using Jacobi iterative method, obtain solution of the following

system. Perform 5 iterations : [6]

27x + 6y – z = 85

6x + 15y + 2z = 72

x + y + 54z = 110

take

X(0) = Y(0) = Z(0) = 0.
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(b) Explain Gauss Seidal iterative method of solution of system

of linear simultaneous equation. [6]

Or

8.8.8.8. (a) Solve the following system of equation using Gauss elimination

method : [6]

8 4 0 4

4 8 4 0

0 4 8 4

x

y

z

�� � � � � �

 � 
 � 
 �

� � � 
 � � 
 �

 � 
 � 
 �

 � 
 � 
 ��� � � � � �

.

(b) Explain Gauss Jordan method to solve the system to linear

simultaneous equation. [6]
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(ii) Figures to the right indicate full marks.

(iii) Neat diagram must be drawn wherever necessary.

1.1.1.1. (a) Explain clearly the differences between Microcontroller and

Microprocessor. [6]

(b) Explain the addressing modes of 8051 with example. [6]

Or

2.2.2.2. (a) Compare different family members of MCS-51 family. [6]

(b) Explain the following instructions with example. [6]

(i) SJMP

(ii) DJNZ

(iii) MUL AB.

3.3.3.3. (a) Write an assembly language program to multiply 2 numbers

stored at memory location C000 H and C001 H. Store the

answer in D000H and D001 H. [6]

(b) Write a note on the different interrupts available in 8051. [7]
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Or

4.4.4.4. (a) Write an assembly language program to find smallest number

from an array of 5 numbers stored at memory location 6000

H and store the answer in 1000 H. [6]

(b) Write the steps taken by CPU to transfer data serially.[7]

5.5.5.5. (a) Explain the function of the following Microcontroller tools :

(i) Assembler

(ii) Simulator

(iii) Emulator. [6]

(b) Write down the steps to program ADC 0809. Also draw the

interfacing diagram with 8051 Microcontroller. [6]

Or

6.6.6.6. (a) Explain the control word format of 8255 PPI. Write the control

word to program all ports as output ports. [6]

(b) Interface DAC 0808 with 8051 Microcontroller. Write program

to generate sawtooth waveform. [6]

7.7.7.7. (a) With the help of block diagram, show how temperature can

be measured using 8051. [6]

(b) Draw circuit diagram and write program for relay interfacing

using 8051. [7]

Or

8.8.8.8. (a) With the help of block diagram, show how power factor can

be measured using 8051. [6]

(b) Draw an interfacing diagram and write program for speed control

of a stepper motor. [7]
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Draw a block diagram of measurement system with basic and

auxiliary functional elements ? Give functions of each element

in short. [6]

(b) Define and explain in brief the following static characteristics : [6]

(i) Accuracy

(ii) Static error

(iii) Hysteresis

Or

2.2.2.2. Describe LVDT in detail with respect to its construction, working

principle output obtained ? What is residual voltage ? What are

its causes. [12]

3.3.3.3. (a) Explain the working principle of optical pulse tachometer.

Give formula for calculation of speed in rpm. [6]
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(b) Enlist various types of acceleration transducers. Discuss in detail

Seismic type accelerometer. [6]

Or

4.4.4.4. (a) What are dynamometers ? Explain Absorption type dynamometer

in detail. [6]

(b) Draw and explain construction, working of angular type of

encoder. [6]

5.5.5.5. (a) Discuss diaphragm as force summing devices in detail. How

are the strain gauges mounted on it ? Why ? [7]

(b) Justify with suitable diagram and explanation whether the

following statement is true or false : [6]

‘‘LVDT is a secondary transducer for pressure measurement.

Or

6.6.6.6. (a) Explain characteristics of manometer fluids used in measurement

of pressure balance, Explain construction and working of Ring

manometer ? [7]

(b) Define and give unit of : [6]

(i) Absolute pressure

(ii) Gauge pressure

(iii) Vacuum pressure

7.7.7.7. (a) Write a short note on thermocouples on the basis of

their : [7]

(i) Working principle
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(ii) Types

(iii) Characteristics

(iv) Cold junction compensation.

(b) Explain in detail RTD with respect to its : [6]

(i) Principle

(ii) Two OR three wire construction

(iii) Sensitivity.

Or

8.8.8.8. (a) Compare RTD with Thermistor on the basis of principle of

working, characteristics and applications. (Any 7777 points). [7]

(b) Explain construction of bimetallic thermometer with a neat

diagram. What are the materials used for its

constructions ? [6]
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(ii) Figures to the right side indicate full marks.

(iii) Neat diagrams must be drawn wherever necessary.

(iv) Use of calculator is allowed.

(v) Assume suitable data if necessary.

1.1.1.1. (a) Compare PMMC and moving iron type basic meter.

(Give main 3333 points of comparison) [6]

(b) Explain the accuracy, precision and hysteresis. [6]

Or

2.2.2.2. (a) Draw basic DC Potentiometer and explain the measurement

of unknown emf. [6]

(b) Write a note on traceability and traceability chart. [6]

P.T.O.
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3.3.3.3. (a) Draw appropriate waveforms for ALT and CHOP modes in

dual trace CRO and explain its operation. [6]

(b) Give the procedure for the measurement of unknown resistance

with the help of Wheatstone bridge ? [6]

Or

4.4.4.4. (a) Draw the diagram of 10 : 1 attenuator probe. Explain how

it works at low and high frequencies ? [6]

(b) An AC Bridge consists of the following components : [6]

arm AB : R = 400 �,

arm BC : R = 150 � in series with C = 0.2 µF,

arm CD : unknown and

arm DA : R = 100 � in series with L = 100 mH.

If the source frequency is 1000 Hz, calculate the constants

of arm CD by considering it as a series combination.

5.5.5.5. (a) Explain with the help of block diagram, digital thermometer.

[7]

(b) Draw and explain dc voltage attenuator used in DMM. Why

is it needed ? [6]

Or

6.6.6.6. (a) Explain the digital instrument for measurement of speed of

rotating shaft of DC motor. [7]

(b) With a neat block diagram, explain electronic KWh meter. [6]
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7.7.7.7. (a) It is desired to plot the relation between input-output

characteristics of a platinum RTD. Which type of recorder you

will use ? Draw block schematic and explain. [7]

(b) Write a short note on Virtual Instrumentation. [6]

Or

8.8.8.8. (a) Draw block schematic of a general function generator. Explain

the generation of sine, square and triangular waveforms. [7]

(b) What is the need of a recorder ? How are they classified ?

Which are the different writing mechanisms ? Explain electro-

static writing. [6]
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(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Draw the block diagram of operational amplifier and explain

function of each block. [6]

(b) Explain different types of noise generated in operational

amplifiers. [6]

Or

2.2.2.2. (a) Discuss why one assume following assumptions for op-amp

derivations :

(i) Large signal voltage gain = infinity

(ii) Input resistance = infinity. [6]

(b) State equation for input resistance with feedback, output resistance

with feedback, for a buffer amolifier. [6]

P.T.O.
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3.3.3.3. (a) With the help of circuit diagrams explain the difference between

ideal and practical differentiator. [6]

(b) Draw the circuit diagram of voltage to current converter with

grounded load. Derive exoression for outout voltage. [6]

Or

4. (a) Distinguish basic and practical integrator using operational

amplifier (do not draw circuit diagram). Use points such as

effect of additional capacitor, gain, input resistance. [6]

(b) Write short note on Schmitt trigger. [6]

5.5.5.5. (a) Define load regulation and line regulation. By using IC 723

design linear voltage resulator for regulated voltage of

5 volts. [7]

(b) Design a stable multivibrator for 50% duty cycle by using

IC 555. [6]

Or

6.6.6.6. (a) Enlist four important properties/characteristics of voltage regulator

IC 7805. [8]

(b) Sketch and explain block diagram of a switching regulator. [5]

7.7.7.7. (a) Differentiate active filters and passive filters. [6]

(b) What is order of a filter ? Design second order low pass

filter at a high cutoff frequency of 1 kHz. [7]

Or

8.8.8.8. (a) Consider an active low pass first order filter using op-amp.

Assume that input frequency is f Hertz. Higher Cut-off frequency

is fH Hertz. Pass band gain of the filter (AF) = 1 + (Rf/R1).
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Further assume higher cut off frequency fH = 1/(2�RC). If 
vo

vin

is gain of the filter as function of frequency, prove that (derive

equation) :

2

AF

1
H

vo

vin f

f

�

� �
� � �
� �

.

Where vo, n, AF are output, input voltage and pass band

gain of active filter circuit. [5]

(b) Draw circuit diagram for Q. 8(a). [3]

(c) Assume equation given in Q. 8(a). Assume input frequency as

100 Hz, 200 Hz, 700 Hz, 1 kHz and 3 kHz. Calculate the

gain magnitude if fH = 1 kHz and AF = 2. [5]

f (Hz) Gain magnitude

Given frequencies ?

?
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4.5 �

4 �

3 �

4.5 �

3 �

7.5 � 7.5 �

3 �A B
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5 � 20 �

10 � 30 �

10 A 100 V
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(iii) Figures to right indicate full marks.

(iv) Assame suitable data, if necessary.

1.1.1.1. (a) Explain the working principle of electromagnetic flowmeter with

a neat diagram. State its advantages and disadvantages. [6]

(b) Explain capacitive transducer for the measurement of level with

a neat diagram. [6]

Or

2.2.2.2. (a) Explain the difference between variable head type and variable

area type flowmeter. Briefly explain the working principle of

variable area type flowmeter with a neat diagram. [6]

(b) Explain the working principle of ultrasonic level sensor with

a neat diagram. [6]

P.T.O.
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3.3.3.3. (a) Define dynamic viscosity and kinematic viscosity and specify

their units. List down four methods for viscosity measurement.

[6]

(b) Explain inductive proximity sensor in detail. [6]

Or

4.4.4.4. (a) Explain hydrometer for density measurement with neat diagram.

[6]

(b) Define Absolute Humidity and Relative Humidity. Explain any

one sensor for humidity measurement. [6]

5.5.5.5. (a) Explain the following terms : [6]

(i) Signal level and bias change

(ii) Linearization

(iii) Filtering

(b) What is the output voltage of a 10-bit DAC with a 12V reference

if the input is (20F)16. What input is needed to get a

6.5 V output ? [7]

Or

6.6.6.6. (a) Explain the general guidelines for designing low pass filter.

[6]

(b) The input to a 10-bit ADC with a 12 V reference is 4V. What

is the hex output ? If the output was found to be (1B4)16,

what is the voltage input ? [7]
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7.7.7.7. (a) Design a signal conditioning circuit for RTD of the

following data : [7]

Temperature range : 30ºC to 300ºC,

RTD output resistance : 112 to 220�

Output voltage range : 0 mV to 300 mV

(b) Design the signal conditioning circuit for capacitive level sensors.

[6]

Or

8.8.8.8. (a) Design a signal conditioning circuit for thermocouple for the

following data : [7]

Temperatue : 50ºC to 200ºC,

Themocouple output : 2.6 to 10.78 mV

Output voltage range : 0 mV to 5 V

The reference junction temperature is maintained at 0ºC.

(b) Explain the cold junction compensation of thermocouple with

a neat diagram. [6]
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of non-programmable calculator is allowed.

(v) Assume suitable data, if necessary.
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Assume suitable data, if necessary.

1.1.1.1. (A) Write a short note on gray code. [6]

(B) Explain with help of neat diagram TTL totem pole output NAND

gate. [6]

Or

2.2.2.2. (A) Minimize the following function using Quine-McClusky

method : [8]

F (w, x, y, z) = �m (1, 4, 6, 7, 8, 9, 10, 11, 15).

(B) State and explain the De Morgan’s Theorem. [4]

3.3.3.3. (A) Explain the circuit of full subtractor with the help of neat

diagram. [6]

(B) Convert the JK flip-flop to D flip-flop. [6]

Or

4.4.4.4. (A) Explain the circuit of BCD adder with help of neat diagram.[6]
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(B) Explain the working of clocked SR flip-flop with help of neat

diagram. Also write excitation table of SR flip-flop. [6]

5.5.5.5. (A) What is the MOD number of counter ? Explain the working

of MOD-8 asynchronous counter using JK filp-flop. Draw its

output waveforms also. [7]

(B) Design MOD-16 up counter using IC 74193. [6]

Or

6.6.6.6. (A) Compare Counter IC 7493 and IC 7490. [6]

(B) Explain with the help of diagram working of Johnson Counter

implementation using D flip-flop. Draw the output waveform.[7]

7.7.7.7. (A) Write a short note on FPGA. [6]

(B) What are the PLDs ? What are the types of PLDs ? Why

PLDs are preferred for implementing the circuits ? Explain

any one in detail. [7]

Or

8.8.8.8. (A) Explain the digital clock. [7]

(B) With the help of block diagram explain the basic architecture

of CPLD. [6]
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(ii) Neat diagrams must be drawn whenever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

(v) Use of logarithmic table, slide rule, electronics pocket calculator

and Steam table is allowed.

1.1.1.1. (a) Draw symbol and V-I characteristics of SCR. Explain V-I

characteristics of SCR in detail. [6]

(b) Explain single phase full wave midpoint controlled rectifier with

neat circuit diagram and waveforms.  [6]

OR

2.2.2.2. (a) Explain two transistor model of SCR and derive equation for

Anode Current. [6]

(b) Give classification of chopper and explain Jones chopper with

neat diagram. [6]

3.3.3.3. (a) Explain various characteristics of DC series motor with

appropriate diagram. [6]

(b) Why single phase induction motor is not self starting ? [2]

P.T.O.
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(c) Explain construction and working of split phase induction

motor. [5]

OR

4.4.4.4. (a) Draw and explain printed circuit DC motor. Give its advantages

and disadvantages. [7]

(b) Write short note on Universal Motor. Give its applications.  [6]

5.5.5.5. (a) What is H bridge drive ? Explain it with neat diagram for

controlling motor. [6]

(b) Explain half stepping and full stepping of stepper motor.  [6]

OR

6.6.6.6. (a) Explain speed controlling method of Brushless DC motor. [6]

(b) Explain L293 with its pin configuration and functional block

diagram. [6]

7.7.7.7. (a) List various types of SSR and explain any one in detail. [6]

(b) Explain closed loop control of synchronous motor. [7]

OR

8.8.8.8. (a) Explain closed loop control of induction motor with neat

diagram. [7]

(b) Write short note on Variable Frequency Drive. [6]
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1.1.1.1. (a) Prove : [4]

2

3 3 3 3
( 1)

1 2 3 ....
2

n n
n

�� �
� � � � � � �� �

.

(b) Prove that the set of rational numbers is countably infinite. [4]

(c) Let A = {1, 2, 3} and f1 and f2 are functions from A to

B given by : [4]

1 {(1, 2), (2,3), (3,1)}f �  and

2 {(1, 2), (2,1), (3,3)}f �

Compute f1 o f2 and f2 o f1
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Or

2.2.2.2. (a) Compute the transitive closure of given diagraph using Warshall’s

algorithm : [4]

Fig. 2(a) Graph G(V, E)

(b) Show that the relation R is “Less than” from A to B

where : [4]

A = {1, 2, 8} and

B = {1, 2, 3, 5}

Find :

(i) R in Roster form

(ii) Domain and Range of R.

(c) Explain with example, notation used and mathematical expression

to describe the following terms : [4]

(i) Membership

(ii) Subset

(iii) Equality between sets

(iv) Union of sets.
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3.3.3.3. (a) Write an algorithm for generating permutation of {1, 2, .....

n}. Apply it for n = 3 case. [4]

(b) Solve the following :

(i) How many different car number plates are possible with

2 letters followed by 3 digits. [4]

(ii) How many of these number plates begin with ‘MH’.

(c) Consider a graph G(V, E) where 1 2 3V { , , }v v v�  & deg 2( ) 4v � : [4]

(i) Does such simples graph exists ? If not, why ?

(ii) Does such a multigraph exists ? If yes, give example.

Or

4.4.4.4. (a) Explain the following in brief : [4]

(i) Subgraphs and spanning subgraph

(ii) Isomorphic graph

(iii) Bipartite graph

(iv) Adjacency matrix and incidence matrix of undirected graph.

(b) Apply Dijkastra’s Algorithm to find the shortest path from vertex

v1 to v5 in the graph show below in Fig. 4.(b). [4]

Fig. 4(b). Weighted Graph
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(c) In how many ways can a cricket team of eleven players

be chosen out of a batch of 14 players. How many of them

will : [4]

(i) Include a particular player.

(ii) Exclude a particular player.

5.5.5.5. (a) Determine the maximum flow in the transport network shown

in Fig. 5. (a) using Labelling procedure. Determine the

corresponding min. cut. [7]

Fig. 5.(a) Graph Transport network.

(b) Explain the following terms : [6]

(i) Spanning trees

(ii) Properties of trees

(iii) M-ary tree.
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Or

6.6.6.6. (a) Give the stepwise construction of minimum spanning tree using

Prim’s Algorithm for the following graph shown in Fig. 6(a)

Obtain the total cost of minimum spanning tree. [7]

Fig. 6.(a) Graph G.

(b) Explain the following : [6]

(i) Game tree

(ii) Kruskal’s Algorithm.

7.7.7.7. (a) Let R = {0, 60, 120, 180, 240, 300} and * = binary operation

so that for a and b in R, a * b is overall angular

rotation corresponding to successive rotation by a and by b.

Show (R, *) is a group. [7]

(b) Explain the following terms with examples : [6]

(i) Ring

(ii) Integral Domain

(iii) Field.

6
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Or

8.8.8.8. (a) Show that (I, , )	 �  is a commutative ring with identity where

	  and �  are defined as : [7]

1a b a b	 � � 
  and

a b a b� ��

(b) Explain the following terms : [6]

(i) Monoids

(ii) Sub-group

(iii) Group codes.



P.T.O.

Total No. of Questions—8888] [Total No. of Printed Pages—3333

SeatSeatSeatSeat

No.No.No.No. [5352]-562[5352]-562[5352]-562[5352]-562

S.E. (Com. Engg.)(I-Sem.) EXAMINATION, 2018S.E. (Com. Engg.)(I-Sem.) EXAMINATION, 2018S.E. (Com. Engg.)(I-Sem.) EXAMINATION, 2018S.E. (Com. Engg.)(I-Sem.) EXAMINATION, 2018
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(ii) Neat diagram must be draw wherever necessary.

(iii) Assume suitable data, if necessary.

1.1.1.1. (a) Design two bit comparator using gates (consider A1 MSB and

A0 LSB) [4]

(b) Minimize the following logic function using K-map and realize

using logic gates : [4]

F(A,B,C,D) = �M(1, 5, 7, 13, 15) + d (0, 6, 12, 14).

(c) Design 3-bit synchronous counter using T filp-flop. [4]

Or

2.2.2.2. (a) Design a sequence generator for the sequence 1010 using shift

register. [6]

(b) Simplify the following function using Qunie-McCluskey mini-

mization technique : [6]

Y(A, B, C, D) = �m (0, 1, 2, 3, 5, 7, 8, 9, 11, 14).
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3.3.3.3. (a) State and explain basic components of ASM chart. Draw ASM

chart for MOD 3 UP counter. [6]

(b) Implement 3 bit binary to gray code converter using PLA.[6]

Or

4.4.4.4. (a) Write VHDL code for full adder using data flow modeling style.[4]

(b) Explain entity declaration for 4 : 1 multiplexer having enable

line. [2]

(c) Design BCD to Excess-3 code converter using PLA. [6]

5.5.5.5. (a) Explain with neat diagram CMOS inverter. [4]

(b) State the following characteristics of digital IC logic family

TTL and CMOS : [4]

(i) FAN out

(ii) Noise Margin

(c) Explain TTL open collector logic. [5]

Or

6.6.6.6. (a) Give the classification of logic family. [4]

(b) Draw three imput standard TTL NAND gate and explain its

operation. [5]

(c) Explain wired logic in CMOS. [4]

7.7.7.7. (a) Give the significance of the following pins of mirocontroller

8051 : [7]

(i) ALE
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(ii) INT1

(iii) TXD

(vi) PSEN

(v) EA

(vi) WR

(vii) RXD.

(b) Explain addressing modes of 8051 with example (any 3333).[6]

Or

8.8.8.8. (a) Which pins of 8051 are used for interrupt. Draw and explain

IF register. [5]

(b) Compare microprocessor and microcontroller. [2]

(c) Explain the following instructions with respective to microcontroller

8051 and give example of each : [6]

(i) DIV

(ii) L JUMP

(iii) PUSH.
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(ii) Draw neat diagrams wherever necessary.

(iii) Assume suitable data, if necessary.

1.1.1.1. (a) Define and explain the following terms : [3]

(i) Data

(ii) Data structure

(iii) Algorithm.

(b) Give pseudo C/C++ code to reverse the string. [3]

(c) Explain the divide and conquer strategy with suitable example.

Comment on its time complexity. [6]

Or

2.2.2.2. (a) Define and explain the following terms : [4]

(i) Sequential organization

(ii) Linear data structure

(iii) Ordered list

(iv) Sparse matrix.
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(b) Explain polynomial representation using an array with suitable

example. [2]

(c) Explain the Asymptotic notation Big O, Omega and Theta with

suitable example. [6]

3.3.3.3. (a) Write a pseudo C/C++ code to insert node into a singly

linked list. [3]

(b) Explain Generalised linked list with suitable example. [3]

(c) Explain evaluation of postfix expression using stack with

suitable example. [6]

Or

4.4.4.4. (a) Give pseudo C/C++ code to implement the following operations

on linked stack : [4]

(i) Create

(ii) Push data.

(b) Explain the stepwise conversion using stack for the given infix

expression to the postfix expression : [2]

A * B + C * D.

(c) Write pseudo C/C++ code for polynomial addition using singly

linked list. [6]

5.5.5.5. (a) Define the following terms with example : [6]

(i) Linear queue

(ii) Circular queue

(iii) Priority queue.
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(b) Write pseudo C/C++ code to implement priority queue

operations. [7]

Or

6.6.6.6. (a) Explain linear queue and circular queue with suitable

example. Give the advantages of circular queue over linear

queue. [6]

(b) Write pseudo C/C++ code to implement linked queue. [7]

7.7.7.7. (a) Sort the following numbers using insertion sort :

55, 85, 45, 11, 34, 05, 89, 99, 67.

Discuss its time complexity and space complexity. [6]

(b) Explain sequential search and binary search with appropriate

example. Comment on their data organization, time complexity

and space complexity. [7]

Or

8.8.8.8. (a) Explain Merge sort using the following example :

18, 13, 12, 22, 15, 24, 10, 16, 19, 14, 30.

Discuss its time and space complexity. [6]

(b) Write a pseudo C/C++ code to sort the data using bucket

sort in ascending order. [7]



P.T.O.

Total No. of Questions—8888] [Total No. of Printed Pages—2222

SeatSeatSeatSeat

No.No.No.No. [5352]-564[5352]-564[5352]-564[5352]-564

S.E. (Computer) (I Sem.) EXAMINATION, 2018S.E. (Computer) (I Sem.) EXAMINATION, 2018S.E. (Computer) (I Sem.) EXAMINATION, 2018S.E. (Computer) (I Sem.) EXAMINATION, 2018

COMPUTER ORGANIZATION AND ARCHITECTURECOMPUTER ORGANIZATION AND ARCHITECTURECOMPUTER ORGANIZATION AND ARCHITECTURECOMPUTER ORGANIZATION AND ARCHITECTURE

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of calculator is allowed.

(iv) Assume suitable data, if necessary.
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(v) Assume suitable data, if necessary.

1.1.1.1. (a) Solve any two : [8]

(i) (D2 + 4)y = ex + x2

(ii) (D2 + 6D + 9)y = x–4e–3x

(iii)
2

2
2

1
3 sin (log ).

d y dy
x x y x

dx dz x
� � �

(b) Solve the integral equation : [4]

0

1 – , 0 1
( ) sin

0, 1
f x x d

� � � � ���
� � � �

� 	�

�
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2.2.2.2. (a) An uncharged condenser of capacity C charged by applying

an emf of value E sin 
LC

t
 through leads of inductance L

and of negligible resistance. The charge Q on the plate of

condenser satisfies the diff. equation 
2

2

Q Q E
sin

LC L LC

d t

dt
� � ·

Find the charge at any time t. [4]

(b) Solve any one of the following : [4]

(i) Find cos , 0.
2 4

k
z k
� �
 
� �� 	� �� �

� �
 �

(ii) Using inversion integral method, find :

–1

( – 1)( – 2)

z
z

z z

� �
� �

 �

(c) Solve the following difference equation yk+2 – 5yk+1 + 6yk

= uk with y0 = 0, y1 = 1 and uk = 1 for k 	 0. [4]

3.3.3.3. (a) The first four moments of a distribution about the value 5

are –4, 22, –117 and 560 respectively. Find the moments about

the mean. Also calcualte �1 and �2. [4]

(b) Fit a straight line of the form y = ax + b to the following

data by the least square method : [4]

0 6 8 10 14 16 18 20

3 12 15 18 24 27 30 33

x

y



[5352]-566 3 P.T.O.

(c) There is a small probability of 
1

1000
 for any computer produced

to be defective. Determine in a sample of 2000 computers,

the probability that there are : [4]

(i) no defectives, and

(ii) 2 defectives.

Or

4.4.4.4. (a) The lifetime of an article has a normal distribution with mean

400 hours and standard deviation 50 hours. Assuming normal

distribution, find the expected number of articles out of

2000 whose lifetime lies between 335 hours to 465 hours.

(Given : Z = 1.3, A = 0.4032). [4]

(b) On an average 20% of the workers in an industry suffer with

a certain diseases. If 12 workers are chosen from the industry,

find the probability that : [4]

(i) Exactly 2 workers suffer from the diseases,

(ii) At least one worker suffers from the disease.

(c) Obtain the line of regression of y on x for the following data.

Also, estimate the value of y for x = 10. [4]

2 4 5 6 8 11

18 12 10 8 7 5

x

y
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5.5.5.5. (a) Find the directional derivative of the function � = x2yz3 at

(2, 1, –1) towards the point (1, –1, 1). [4]

(b) Show that F ( cos ) ( cos ) – siny z i x z j xy zk� �  is irrotational.

Find scalar of � such that F  = ��. [4]

(c) Evaluate F.

C

dr�  for 2F 3 (2 – )x i xz y j zk� � �  along the curve

x = t2, y = t, z = t3 from t = 0, t = 1. [5]

Or

6.6.6.6. (a) Show that (any one) : [4]

(i) 3( ) 0rr� � �

(ii) �2 (r2 log r) = 5 + 6 log r.

(b) Find the directional derivative of the function � = x2y + xyz

+ z3 at (1, 2, –1) along the direction 8 8 .i j� [4]

(c) Find the work done in moving a particle along the circle

x2 + y2 = 4 under the field of force 2F .xi y j� � [5]

7.7.7.7. (a) Find an analytic function f(z) = u + iv where v = 4x3y –

4xy3. [4]

(b) Find a Bilinear Transformation w = f(z) which transforms the

points z = �, i, 0 on z-plane to the points w = 0, i, � on

w-plane respectively. [4]

(c) Use Residue theorem, to evaluate the integral

2

4 – 1

– – 6
C

z
dz

z z

� �
� �� ���

where c is a closed curve |z| = 4. [5]
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Or

8.8.8.8. (a) Find an analytic function f(z) = u(r,  ) + iv(r,  ) where

v = rn sin (n ). [4]

(b) F i n d  t h e m ap p i n g of  y2 = 2y – x2 on z-plane through the

transformation w = 
2

z
 on w-plane. [4]

(c) Evaluate the integral

2sin 6

( – 1) ( 2)
C

z z
dz

z z

� �
 �
� ��� �

��

where C is a closed curve |z| = 3. [5]
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(ii) Neat diagram must be drawn whenever necessary.
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(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Explain immediate and register addressing mode with an

example. [2]

(b) Draw and explain the flag register of 80386. [4]

(c) Draw and explain segment descriptor. [6]

Or

2.2.2.2. (a) What is the use of Interrupt Flag ? [2]

(b) Explain paging machanism. [4]

(c) Draw and explain the 80386 address translation machanism

considering PG bit in CR0 in set. [6]

3.3.3.3. (a) What is CPL and RPL ? [2]

(b) Explain Interrupt no. 0 and 4. [4]

(c) Explain the role of Task Register in multitasking and the

instructions used to modify and read TR. [6]
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Or

4.4.4.4. (a) List five aspects of protection in the 80386. [2]

(b) Write a short note on ‘I/O permission Bit Map’. [3]

(c) Draw and explain TSS. [7]

5.5.5.5. (a) Write short note on Virtual 8086 Mode. [3]

(b) Explain software initializations required for protected mode.[4]

(c) Draw and explain structure of the TLB. [6]

Or

6.6.6.6. (a) What are the contents of various registers of processor 80386

after reset ? [3]

(b) Explain entering and leaving V86 mode. [4]

(c) Draw and explain debug registers of the 80386. [6]

7.7.7.7. (a) Explain the following signals : [3]

(i) W/R##

(ii) D/C#

(iii) M/IO#

(b) Explain any four 80387 constant instructions. [4]

(c) Draw read cycle with non-pipelined address timing. [6]

Or

8.8.8.8. (a) Explain the following signals : [3]

(i) INTR#

(ii) NMI#

(iii) RESET#

(b) Draw and explain 80387 register stack. [4]

(c) Explain any six 80387 data transfer instructions. [6]



P.T.O.

Total No. of Questions—8888] [Total No. of Printed Pages—3333

SeatSeatSeatSeat

No.No.No.No. [5352]-570[5352]-570[5352]-570[5352]-570

S.E. (COMPUTER ENGG.) (II-Sem.) EXAMINATION, 2018S.E. (COMPUTER ENGG.) (II-Sem.) EXAMINATION, 2018S.E. (COMPUTER ENGG.) (II-Sem.) EXAMINATION, 2018S.E. (COMPUTER ENGG.) (II-Sem.) EXAMINATION, 2018
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(ii) Figures to the right indicate full marks.

1.1.1.1. (a) What is an Applet ? Write a generic Skeleton of Java Applet

and explain the use of each block. [7]

(b) State with example the use of the following built in exceptions

in Java :

(1) IndexOutOfBoundsException( )

(2) NullPointerException( )

(3) ArrayIndexOutOfBoundsException( ) [6]

Or

2.2.2.2. (a) What is the use of CharacterArrayReader() and

CharacterArrayWriter() methods in Java ? Write a program

which reads string of 10 characters from the user. Program

extracts and prints the substring from the given string using

above methods. [7]

(b) What is difference in character and byte streams in Java ?

Give any two input and any two output classes for character

streams. [6]
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3.3.3.3. (a) What is inheritance ? What are advantages of using inheritance ?

Show by example the simple inheritance in Java. [7]

(b) Explain the following Java concepts and state the difference

with examples : [6]

(1) Interface and Abstract class

(2) Static and Dynamic Dispatch.

Or

4.4.4.4. (a) What is use of Constructors ? What are types of constructors

in Java ? Give example of each type. [7]

(b) Explain the concepts and sate the difference in the following with

examples : [6]

(1) Method Overloading and Overriding

(2) Applet and Console Program.

5.5.5.5. (a) What are steps of software development process SDLC (Waterfall

Model) ? Why the use of this model is necessary in software

development ? [6]

(b) Explain how data is handled in programming languages. Give

the type structure of ADA Language. [6]

Or

6.6.6.6. (a) What do you mean by Syntax ? State and draw the EBNF

definition for Syntax Rules. [6]

(b) Explain with example the use of the following data aggregates

to construct compound data types : [6]

(1) Sequencing

(2) Cartesian Product.
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7.7.7.7. (a) What is generic programming ? How C++ offers generic

programming constructs ? Give example. [6]

(b) Explain why Java is Secured, Portable, and Dynamic ? Which

of the concepts in Java ensures these ? [6]

8.8.8.8. (a) What is the advantage of grouping Units ? Explain the constructs

in C++ based on grouping of Units. [6]

(b) Write a program in Java using switch-case statement to perform

addition, subtraction, Multiplication and Division of given two

numbers and print the result. Does the program generate any

exception ? [6]



Total No. of Questions—8888] [Total No. of Printed Pages—5555

SeatSeatSeatSeat

No.No.No.No. [5352]-571[5352]-571[5352]-571[5352]-571

S.E. (Information Technology) (First Semester)S.E. (Information Technology) (First Semester)S.E. (Information Technology) (First Semester)S.E. (Information Technology) (First Semester)

EXAMINATION, 2018EXAMINATION, 2018EXAMINATION, 2018EXAMINATION, 2018

DISCRETE STRUCTURESDISCRETE STRUCTURESDISCRETE STRUCTURESDISCRETE STRUCTURES

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Solve question Nos. Q. 1111 or Q. 2222, Q. 3333 or Q. 4444,

Q. 5555 or Q. 6666, Q. 7777 or Q. 8888.

(ii) Neat diagram must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data if necessary.

1.1.1.1. (a) Find the smallest number of people you need to choose at

random so that the probability that at least two of them were

both born on April 1 exceeds ½.

Assume number of days in year as 366 days. [6]

(b) Show that each of these conditional statements is a tautology

by using truth tables : [6]

(i) � �( )p q p

(ii) ( )p p q� � .

P.T.O.
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Or

2.2.2.2. (a) A club has 25 members : [6]

(i) How many ways are there to choose four members of

the club to serve on an executive committee ?

(ii) How many ways are there to choose a president, vice

president, secretary, and treasurer of the club, where

no person can hold more than one office ?

(b) There are 2504 computer science students at a school. Of these,

1876 have taken a course in Java, 999 have taken a course

in Linux, and 345 have taken a course in C. Further, 876

have taken courses in both Java and Linux, 231 have taken

courses in both Linux and C, and 290 have taken courses

in both Java and C. If 189 of these students have taken

courses in Linux, Java, and C, how many of these 2504 students

have not taken a course in any of these three programming

languages ? [6]

3.3.3.3. (a) Draw the graph and its equivalent Hasse diagram for divisibility

on the set : [6]

{1, 2, 3, 6, 12, 24, 36, 48}.

(b) State the theorems for presence of Euler path and circuit

in a graph. Justify whether the graphs contain the following

properties. If yes, write the path and circuit : [6]

(i) Euler path

(ii) Euler circuit
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(iii) Hamiltonian path

(iv) Hamiltonian circuit.

4.4.4.4. (a) Use Warshall’s algorithm to find transitive closure of the following

relation on the set {1, 2, 3, 4}, [6]

R = {(1, 2), (1, 3), (1, 4,), (2, 3), (2, 4), (3, 4)}

(b) Find minimum cut set and value of vertex connectivity of the

following graphs. [6]

(i)

(ii)
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(iii)

5.5.5.5. (a) Suppose 1000 people enter a chess tournament. Use a rooted

tree model of the tournament to determine how many games

must be played to determine a champion, if a player is eliminated

after one loss and games are played until only one entrant

has not lost. (Assume there are no ties.) [7]

(b) How many edges does a full binary tree with 1000 internal

vertices have ? [6]

Or

6.6.6.6. (a) Represent the expressions (x + xy) + (x/y) and x +

((xy + x)/y) using binary trees.

Write these expressions in :

(i) prefix notation

(ii) postfix notation

(iii) infix notation. [7]

(b) Use Huffman coding to encode these symbols with given

frequencies : [6]

a : 0.20, b : 0.10, c : 0.15, d : 0.25, e : 0.30.

What is the average number of bits required to encode a

character ?
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7.7.7.7. (a) What is abelian group ? Show that (Z6, +) is an Abelian

Group ? [7]

(b) Find the hamming distance between code words of :

C = {(0000), (0101), (1011), (0111)}

Rewrite the message by adding even parity check bit and odd

parity check bit. [6]

Or

8.8.8.8. (a) Let R = {0º, 60º, 120º, 180º, 240º, 300º} and * = binary operation,

so that for a and b in R, a * b is overall angular rotation

corresponding to successive rotations by a and then by b. Show

that (R, *) is a Group. [7]

(b) Let G = {even, odd} and binary operation � be defined

as : [6]

� even odd

even even odd

odd odd even

Show that (G, �) is a group.
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(ii) Figures to the right indicate full marks.

(iii) Assume suitable data, if necessary.

1.1.1.1. (a) State and explain marketing metrics–MIPS, MFLOPS and Amdahl’s

law. [6]

(b) Draw and explain processor organisation. [6]

Or

2.2.2.2. (a) Find CPU time, for program having 10 × 106 instructions which

is executed on processor having CPI 1.0, clock rate of 4

GHz. [6]

(b) Give classification of instruction based on function. [6]

3.3.3.3. (a) Explain MESI protocol with diagram. [6]

(b) A cache has 256 blocks of 16 words each, memory is 64k

words. Find sizes, if cache used : [7]

(i) Direct mapping

(ii) Fully Associative mapping.
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Or

4.4.4.4. (a) Draw and explain hardwired control unit. [6]

(b) Write control sequence for the execution of the following

instructon : [7]

ADD (R3) + R1 where R1 �  R1 + (R3).

5.5.5.5. (a) What is instruction pipelining ? How it improves performance

of computer ? [6]

(b) Explain dynamic branch prediction and delayed branch prediction

for MIPS pipeline with suitable diagram and example. [6]

Or

6.6.6.6. (a) Draw and exaplain 5 stage MIPS pipeline. [6]

(b) Describe in brief any one pipeline hazard and its solution.[6]

7.7.7.7. (a) Draw and explain multicore architecture. [7]

(b) What is cluster computing ? Explain its benefits. [6]

Or

8.8.8.8. (a) Explain multithreading. Describe its various types with suitable

diagrams. [7]

(b) Write short notes on : [6]

(i) Core Duo

(ii) Core-i7.
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N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer four questions.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) [3]

(b) [3]

(c) [6]

2.2.2.2. (a) [2]

(b)

[4]

(c)

[6]

3.3.3.3. (a) [6]

(b) [2]

(c)
[4]
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4.4.4.4. (a) [3]

(b)

(c)

5. (a)

(b)

(c)

6. (a)

(b)

7. (a)

(b)

(c)

[3]

[6]

[2]

[4]

[7]

[6]

[7]

[4]

[2]

[7]
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8. (a)

(b)

[6]

[7]
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(ii) Neat diagram must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) What are types of problems ? What are difficulties with problem

solving ? [6]

(b) What are operators ? Explain different types of operators. Draw

table for hierarchy of operator. [6]

Or

2.2.2.2. (a) Explain Local and global variable parameters. [6]

(b) Create the alogrithm and the flowchart to find the percentage

(%) of all the students in a class using repeat until loop.

[6]

P.T.O.
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3.3.3.3. (a) Explain features of object oriented programming in detail. [6]

(b) Explain friend function and friend class. Give syntax for same.

[6]

Or

4.4.4.4. (a) Explain need of operator overloading. Write C++ program to

demonstrate any binary operator overloading. [6]

(b) How is memory management carried out in C++ ? Write syntax

for the same. [6]

5.5.5.5. (a) Explain Abstract Base Class in detail. [6]

(b) Explain multiple inheritance with C++ program. [7]

Or

6.6.6.6. (a) What are virtual function and virtual destructor ? [6]

(b) How is concept of inheritance useful in object oriented programming

language ? Explain types of inheritance. [7]

7.7.7.7. (a) Which Classes are used file stream operations ? Explain in

detail. [6]

(b) Explain Exception Handling mechanism in C++ ? Explain how

to catch multiple Exceptions in Program. [7]

Or

8.8.8.8. (a) Explain Namespaces. What are rules for namespaces ? [6]

(b) How to manage console I/O operations ? [7]
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(iii) Assume suitable data, if necessary.

1.1.1.1. (a) What are the steps of Bresenham’s circle drawing algorithm ?

Explain with example. [6]

(b) What is the concept of display file and display file interpreter. [6]

Or

2.2.2.2. (a) Discuss any two polygon filling methods. [6]

(b) Interpret Digital Differential Analyser (DDA) algorithm to find

which pixels are turned on for the line segment between (2, 3)

and (8, 6). [6]

3.3.3.3. (a) Explain Cohen-Sutherland line clipping algorithm with

diagram. [6]

(b) Explain reflection about XY, YZ and XZ plane. [6]

P.T.O.
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Or

4.4.4.4. (a) Explain different types of parallel and perspective projections. [6]

(b) Explain window and viewport in detail with example. [6]

5.5.5.5. (a) Write a short note on animation sequence. [7]

(b) Write a note on openGL. [6]

Or

6.6.6.6. (a) Explain block diagram of i860. [7]

(b) What is shading ? Explain different types. [6]

7.7.7.7. (a) Write a note on fractal lines and surfaces. [7]

(b) What is interpolation ? Explain any interpolation algorithm. [6]

Or

8.8.8.8. (a) Explain Bezier curve generation using midpoint subdivision. [7]

(b) Explain techniques of smoothing curves using B Splines. [6]
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SeatSeatSeatSeat

No.No.No.No. [5352]-577[5352]-577[5352]-577[5352]-577

S.E. (Information Technology) (II Sem.) EXAMINATION, 2018S.E. (Information Technology) (II Sem.) EXAMINATION, 2018S.E. (Information Technology) (II Sem.) EXAMINATION, 2018S.E. (Information Technology) (II Sem.) EXAMINATION, 2018

PROCESSOR ARCHITECTURE AND INTERFACINGPROCESSOR ARCHITECTURE AND INTERFACINGPROCESSOR ARCHITECTURE AND INTERFACINGPROCESSOR ARCHITECTURE AND INTERFACING

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.
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SeatSeatSeatSeat

No.No.No.No. [5352]-578[5352]-578[5352]-578[5352]-578

S.E. (I.T.) (Second Semester) EXAMINATION, 2018S.E. (I.T.) (Second Semester) EXAMINATION, 2018S.E. (I.T.) (Second Semester) EXAMINATION, 2018S.E. (I.T.) (Second Semester) EXAMINATION, 2018

DATA STRUCTURES AND FILESDATA STRUCTURES AND FILESDATA STRUCTURES AND FILESDATA STRUCTURES AND FILES

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer four questions.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Write a C++ function to convert infix expression to postfix

expression. [6]

(b) Construct a binary tree from the given traversal : [6]

(i) Preorder : * + a – b c / – d e – + f g h

Inorder : a + b – c * d – e / f + g – h

(ii) Inorder : H, D, I, B, E, A, J, F, K, C, G

Postorder : H, I, D, E, B, J, K, F, G, C, A

Or

2.2.2.2. (a) Imagine that the content of queue Q1 & Queue Q2 are as

shown. What would be the content of Q3 after the following

code is executed ? Show pictorial representation of both Q1

P.T.O.
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& Q2 with value of front & rear The queue contents are

shown front (left) to rear (right). [6]

Q1 : 42 30 41 30 19 20 25 14 10 11 12 15

Q2 : 3 5 7 4 13

1. Q3 = createQueue( )

2. count = 0

3. loop (not empty Q1 and not empty Q2)

3.1. count = count + 1

3.2. dequeue(Q1, x)

3.3. dequeue(Q2, y)

3.4. if (y equal count)

3.4.1 enqueue(Q3, x)

3.5. end if

4. end loop.

(b) Explain binary search tree in detail. [6]

3.3.3.3. (a) Write the pseudo code for Kruskal’s algorithm and find minimum

spanning tree for the following graph : [6]
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(b) Create a Huffman’s tree for the given data set and find the

corresponding Huffman’s code : [6]

Data FrequencyData FrequencyData FrequencyData Frequency

A 10

B 3

C 4

D 15

E 2

F 4

G 2

H 3

Or

4.4.4.4. (a) Show stepwise construction of maxheap for the data : [8]

40, 50, 10, 60, 20, 30, 70

(b) What is symbol table ? Give symbol table ADT. [4]

5.5.5.5. (a) Explain topological sorting using example. [4]

(b) Construct an AVL for the following data : MAR, MAY, NOV,

AUG, APR, JAN, DEC, JUN, FEB, JUL, OCT, SEP. Show the

balance factor of each node and type of rotation. [10]

Or

6.6.6.6. (a) Explain red and black tree in detail. [6]

(b) Explain the steps to build a B-tree of order 5 for the following

data : [8]

78, 21, 14, 11, 97, 85, 74, 63, 45, 42, 57, 20, 16, 19,

32, 30, 31
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7.7.7.7. (a) Write C++ program for reading the character from keyboard

and write in text file. [4]

(b) Explain various operations on Sequential Files in detail. [8]

Or

8.8.8.8. (a) What is file ? Explain different file opening mode. [6]

(b) Explain with example : [6]

(i) seekg( )

(ii) tellg( )

(iii) rewind( ).
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SeatSeatSeatSeat

No.No.No.No. [5352]-579[5352]-579[5352]-579[5352]-579

S.E. (I.T.) (II Sem.) EXAMINATION, 2018S.E. (I.T.) (II Sem.) EXAMINATION, 2018S.E. (I.T.) (II Sem.) EXAMINATION, 2018S.E. (I.T.) (II Sem.) EXAMINATION, 2018

FOUNDATIONS OF COMMUNICATION AND COMPUTER NETWORKFOUNDATIONS OF COMMUNICATION AND COMPUTER NETWORKFOUNDATIONS OF COMMUNICATION AND COMPUTER NETWORKFOUNDATIONS OF COMMUNICATION AND COMPUTER NETWORK

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1 1 1 1 or Q. No. 2222, Q. No. 3333 or Q. No.

4444, Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Figures to the right indicate full marks.

(iii) Assume suitable data, if necessary.

1.1.1.1. (a) Draw and explain TCP/IP protocol suite. [6]

(b) A modulating signal 10 sin (2� × 103 t) is used to modulate

a carrier signal 20 sin (2� × 104 t). Find the modulation index,

percentage modulation, frequencies of the sideband components

and their amplitudes. What is the bandwidth of the modulated

signal ? [6]

Or

2.2.2.2. (a) With the help of diagram explain AM. Write mathematical

expression of AM modulated signal. [6]

(b) What is bandwidth required for FM in which the Modulating

frequency is 2 kHz and maximum possible deviation is 10 kHz.

Assume highest needed sidebands 8. Also calculate using Carson’s

rule. [6]
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3.3.3.3. (a) Explain pulse code modulation and Delta modulation with suitable

diagram. [6]

(b) Explain the following shift keying techniques with suitable

examples : [7]

(i) ASK

(ii) FSK

(iii) PSK

Or

4.4.4.4. (a) Explain in detail Go-Back-N and Selective Repeat ARQ system.[6]

(b) What are different Error detection techniques ? Explain any

one with suitable example. [7]

5.5.5.5. (a) Write a short note on CSMA/CD. How is it useful for collision

avoidance ? [6]

(b) What is TDM ? Draw and explain TDM Multiplexing and

Demultiplexing Process. [6]

Or

6.6.6.6. (a) Explain TDMA and CDMA with neat diagram. [6]

(b) What is spread spectrum ? Explain FHSS with its advantages

and disadvantages. [6]

7.7.7.7. (a) Enlist different connecting devices in network and explain any

two in detail. [6]

(b) Explain Circuit switched network with three phases. [7]

Or

8.8.8.8. (a) Explain types of bridges with suitable diagram. [6]

(b) Compare and contrast circuit switched network with packet

switched network. [7]
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SeatSeatSeatSeat

No.No.No.No. [5352]-581[5352]-581[5352]-581[5352]-581

S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018

CHEMISTRY—ICHEMISTRY—ICHEMISTRY—ICHEMISTRY—I

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Answer Q. No. 1111 or Q. No. 2222, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Your answers will be valued as a whole.

(v) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(vi) Assume suitable data, if necessary.

1.1.1.1. (a) Draw and describe molecular orbital diagram and find the bond

order for Nitrogen molecule. [4]

(b) Explain the structure and stability of carbonium ion. [4]

(c) Derive the integrated rate expression for first order

kinetics. [4]

Or

2.2.2.2. (a) Explain the stability of allyl free radical. [4]
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(b) What is steady state approximation ? How is it used to calculate

the rate of complex reaction ? [4]

(c) Quantum efficiency of a photo-chemical reaction between H2

and Cl2 is 105, with wavelength of 4800 Å. Calculate the no.

of moles of HCl formed from 1 Joule of the energy. [4]

3.3.3.3. (a) Explain the important components of gas chromatography. [4]

(b) State and derive Lambert and Beer’s law. [4]

(c) Derive equation for molar mass of a solute by depression in

freezing point. [4]

Or

4.4.4.4. (a) Explain the principle, technique and applications of thin layer

chromatography. [4]

(b) Derive the thermodynamic equation relating Tb and

Hrap. [4]

(c) 1.51 gm NaCl in 500 gm of water (Kb = 0.51 K/molar) elevated

boiling point of water by 0.05°C. Calculate the apparent

molar mass, Van’t Hoff factor and degree of dissociation

of NaCl. [4]

5.5.5.5. (a) Give the mechanism of Friedel-Craft alkylation. [4]

(b) What are the effect of solvent, nature of nucleophile and

nature of leaving group on SN1 reactions ? [4]

(c) Write a short note on Beckmann’s rearrangement. [4]
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Or

6.6.6.6. (a) Give the mechanism of nitration of benzene. [4]

(b) Discuss the mechanism of E2 reactions. [4]

(c) Write a short note on Saytzeff rule. [4]

7.7.7.7. (a) Give two methods each for the synthesis of furan and

pyrrole. [5]

(b) Describe synthesis of the following : [5]

(i) Alizarin

(ii) Phenolphthalein.

(c) Write a brief note on colour and constitution theory of

a dye. [4]

Or

8.8.8.8. (a) Explain the electrophilic substitution reactions in five membered

heterocyclic ring compounds. [5]

(b) Describe the Skraup synthesis of Quinoline. [5]

(c) Give a brief account on classification of dyes on the basis

of application. [4]
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S.E. (Chemical) (I Semester) EXAMINATION, 2018S.E. (Chemical) (I Semester) EXAMINATION, 2018S.E. (Chemical) (I Semester) EXAMINATION, 2018S.E. (Chemical) (I Semester) EXAMINATION, 2018

FLUID MECHANICSFLUID MECHANICSFLUID MECHANICSFLUID MECHANICS
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Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of logarithmic tables slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(iv) Assume suitable data, if necessary.

1.1.1.1. (a) Draw shear stress-shear rate diagram and explain rheological

behaviour of different fluids. [6]

(b) The right limb of a single U-tube manometer containing mercury

is open to the atmosphere while the left limb is connected

to a pipe in which a fluid of sp. gr. 0.9 is flowing. The centre

of the pipe is 12 cm below the level of mercury in the right

limb. Find the pressure of fluid in the pipe if the difference

of mercury level in the two limbs is 20 cm. [6]

Or

2.2.2.2. (a) State and prove the Pascal’s law. [6]
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(b) Calculate the density, specific weight and weight of one litre

of petrol of specific gravity = 0.7. [6]

3.3.3.3. (a) Develop the general form of the continuity equation in Cartesian

coordinates for three-dimensional flow. Hence, deduce the equation

for steady incompressible fluid flow. [6]

(b) What is Hagen Poiseuille’s formula ? Derive an expression for

Hagen Poiseuille’s formula. [7]

Or

4.4.4.4. (a) An oil of sp. gr. 0.8 is flowing through a venturimeter having

inlet diameter 20 cm and throat diameter 10 cm. The oil mercury

differential manometer shows a reading of 25 cm. Calculate

the discharge of oil through the horizontal venturimeter. Take

Cd = 0.98. [6]

(b) Derive Darcy Weisbach equation to find head loss due to

friction. [7]

5.5.5.5. (a) What do you mean by : [6]

(1) Dimensionally homogenous equation  and

(2) Dimensionally non-homogenous equation

Give two examples of each. List out uses of dimensional analysis.

(b) Discuss the classification of the fluidization and describe the

particulate and aggregative fluidization. [6]
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Or

6.6.6.6. (a) The pressure drop ‘�P’ in a pipeline of diameter ‘D’ and length

‘L’ depends upon density ‘S’ and viscosity ‘�’ of flowing fluid,

mean velocity ‘v’ are average height of roughness projection

‘k’. Obtain an expression for ‘�P’ and show that :

hf = 
2P L

·
2

f v

r g

�
�
�

where hf is loss of head due to friction = 
P

,
r

�
 r is the specific

weight of fluid and ‘f’ the frictional resistance coefficient.  [6]

(b) Explain the development of boundary layer over a flat plate

held parallel to the direction of flow. State the factors affecting

growth of boundary layer. [6]

7.7.7.7. (a) Define and explain : [6]

(i) Geometric similarity

(ii) Kinetic similarity

(iii) Dynamic similarity.

(b) Write short notes on : [7]

(i) Types of values with its applications

(ii) Cavitation

(iii) NPSH.

Or

8.8.8.8. (a) What are repeating variables ? What points are important while

selecting repeating variables ? [6]

(b) Define a centrifugal pump. Explain the working of a centrifugal

pump with sketches. [7]
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Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(v) Assume suitable data, if necessary.
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(v) Assume suitable data, if necessary.
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No.No.No.No. [5352]-585[5352]-585[5352]-585[5352]-585

S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018S.E. (Chemical) (I Sem.) EXAMINATION, 2018

ENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—IIIENGINEERING MATHEMATICS—III

(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)(2015 PATTERN)

Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50Time : Two Hours Maximum Marks : 50

N.B.N.B.N.B.N.B. :— :— :— :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(iii) Assume suitable data, if necessary.

(iv) Solve Q. No. 1111 or Q. No. 2,2,2,2, Q. No. 3333 or Q. No. 4444,

Q. No. 5555 or Q. No. 6666, Q. No. 7777 or Q. No. 8888.

1.1.1.1. (a) Solve any two : [8]

(i) (D3 + D) y = sin (x + 3)

(ii)
3 2

3 2

3 2
2

d y d y
x x y x

dx dx
� � �

(iii)
2

2
sec

d y
y x

dx
� �  (by method of variation of parameters)

(b) Find the Fourier cosine transform of : [4]

, 0 1

( ) 2 , 1 2.

0, 2

x x

f x x x

x

� ��
��� � � ��
�

��	

P.T.O.
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Or

2.2.2.2. (a) A 1 kg weight, suspended from a spring stretches it 4 cm.

If the weight is pulled down 8 cm below the equilibrium position

and then released. Find the displacement of the body from

its equilibrium position in time ‘t’ seconds and period of

oscillation. [4]

(b) Find the Fourier cosine integral representation of : [4]

( ) ( 0, 0).mxf x e m x�� 
 �

(c) Solve the integral equation : [4]

0

1 , 0 1
( ) sin

0, 1
f x x dx

� � � � � ���� � �
� 
�	


 .

3.3.3.3. (a) Attempt any one : [4]

(i) Find the Laplace transform of :

( ) cos 2 sin .tf t e t t��

(ii) Find the inverse Laplace transform of :

2

2 2 2
F( ) .

( )

s
s

s a
�

�

(b) Find the Laplace transform of : [4]

; 0 1
( ) ; ( 2) ( ).

0; 1 2

t t
f t f t f t

t

� ���� � ��
� ��	

(c) Find the directional derivative of the function 2x y ze � �� �  at

(1, 1, 1) in the direction of the tangent to the curve

x = e–t, y = 2 sin t + 1, and z = t – cos t at

t = 0. [4]
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Or

4.4.4.4. (a) Attempt any one : [4]

(i) Prove that :

4 4
1r re e

r
� �� � �� �� � .

(ii) Prove that :

. 0.
n

a r

r

�� �� �� �� �

(b) Show that 
21

F = ( . )r a a r r
r

� �� �
�� �� �

 is irrotational and find � such

that F =
�

�� , where a
�

 is constant vector. [4]

(c) Solve by Laplace transform method : [4]

2

2
9 9

d y
y

dt
� � . U(t – 3); y(0) = 0, y�(0) = 0

where U(t – 3) is a unit step function.

5.5.5.5. (a) Find the  work done in moving particle along the curve joining

points (0, 0, 0) and (1, 1, 1) under force field : [4]

2 2 2F = (2 3 ) ( 4 ) (2 6 ) .xy z i x yz j y xz k� � � � �

(b) Evaluate 

S

F . Sd

  where S is surface of sphere x2 + y2 +

z2 = 9 and 3 3 3F = .x i y j z k� � [4]

(c) Evaluate 

S

( F) . Sd� �

 , where 3 3 2F = ( ) ( )x y i xyz j y k� � �  and

S is surface 2 2 24 2 4x y z x� � � �  above plane x = 0. [4]
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Or

6.6.6.6. (a) If 2F = ( ) (3 4 )zx y i y x j� � �  then evaluate 

C

F . dr
  along

parabolic arc y = x2 joining points (0, 0) and (1, 1). [4]

(b) Evaluate 

S

( F) . Sd� �

 , where 2 2F ( ) ( ) 3x y i x yz j xy k� � � � �

and S is surface of paraboloid 2 24z x y� � �  above XOY

plane. [4]

(c) Evaluate 2

S

(4 ) . Sxz i y j yzk d� �

  over a cube bounded

by planes x = 0, x = 2, y = 0, y = 2 and z = 0,

z = 2. [5]

7.7.7.7. Solve any two :

(a) A string is stretched and fastended to two points l apart.

Motion is started by displacing the string in the form

2
sin

x
u a

l

 
�  from which it is released at time t = 0. Use

wave equation 
2 2

2

2 2
C

u u

t x

! !
�

! !
 to find displacement u(x, t) from

one end. [7]

(b) Solve 

2

2

u u
k

t x

! !
�

! !
 if : [7]

(i) u(0, t) = 0,

(ii) ux(l, t) = 0

(iii) u(x, t) is bounded and

(iv) 0( , 0)
u x

u x
l

�  for 0 < x < l.
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(c) Solve 
2 2

2 2
0

v v

x y

! !
� �

! !
 with conditions : [6]

(i) v = 0 when y �" �#" $ x

(ii) v = 0 when x = 0," $ y

(iii) v = 0 when x = 1, $ y

(iv) v = x(1 – x) when y = 0 for 0 < x < 1.

Or

8.8.8.8. Solve any two : [7]

(a) Solve :

2 2
2

2 2
C

y y

t x

! !
�

! !

with conditions :

(i) y(0, t) = 0

(ii) y(3, t) = 0

(iii)
0

0
t

y

t
�

!� � �� �!� �

(iv)

, 0 2
( , 0) .

2(3 ), 2 3

x x
y x

x x

� ���� �
� � ��	

(b) Solve : [6]

2

2

u u

t x

! !
�

! !

if :

(i) u is finite $ t,

(ii) u = 0 when x = 0,  , $ t

(iii) u =  x – x2 when t = 0 and 0 < x <  .
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(c) The initial temperature along the length of an infinite bar

is u(x, 0) = 
2,| | 1

0,| | 1

x

x

���
�

��	
. If the temperature u(x, t) satisfies

the equation 

2

2
, , 0.

u u
x t

t x

! !
� � � � � � �

! !
 By using Fourier

transform, find the temperature at any point of the bar at

any time t. [6]
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1.1.1.1. (a) How does Glucose react with :

(i) Acetylation

(ii) NaBH4

(iii) Bromine water. [6]

(b) Define the following terms with example :

(i) Coordination no.

(ii) Ligand

(iii) Complex ions. [6]

Or

2.2.2.2. (a) What are enzymes ? How do they function ? [6]

(b) Explain giving reasons why :

(i) Most of the traisition metals are paramagnetic.

(ii) All transition metals exhibit variable valency. [6]

P.T.O.
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3.3.3.3. (a) Give the assumption of Langmuir adsorption theory and explain

the isotherm. [6]

(b) Explain direct titration with EDTA. [4]

(c) What is buffer solution ? Give the formulae for pH of an

acidic and basic buffer. [3]

Or

4. (a) Give the mechanism of metal co-ordination compound catalysed

reactions by Wacker’s process. [6]

(b) A given solution of Fe++ is diluted to volume 250 ml. 25 ml

of this solution in titration against 0.05 N KMnO4. Takes

18.4 ml upto end point. Calculate the Fe++ ion quantity in

the given solution (At. wt. of iron = 55.8) [4]

(c) What is a complexometric titration ? Give the theory involved

in them. [3]

5.5.5.5. (a) Explain the conformation of butane by Newman projection

formula. [6]

(b) Which are the conditions and characteristic of geometrical isomers

to occur by giving suitable e.g. [6]

Or

6.6.6.6. (a) Explain Baeyer’s strain theory for cycloalkanes. [6]

(b) Discuss the E-Z system of naming geometrical isomers with

suitable e.g. [6]

7.7.7.7. (a) Discuss the synthesis of Aspirin, Paracetamol. [6]

(b) Explain the term Growth regulators. [4]

(c) Give the chemical reaction in preparation of :

(i) Triple superphosphate

(ii) Diammonium superphosphate. [3]
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Or

8.8.8.8. (a) Briefly mention the applications of insecticide. [4]

(b) Mention the uses of �-Naphthyl acetic acid. [3]

(c) What is meant by the following terms : [6]

(i) Antipyretic

(ii) Antibiotic

(iii) Anaesthetic

(iv) Tranquilizers

(v) Sedatives

(vi) Antihistamines.
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1.1.1.1. (a) Derive a relation for the critical radius of insulation for a

cricular cross-section having radius R and length L. [6]

(b) Explain : [6]

(i) Natural Convection

(ii) Forced Convection.

Or

2.2.2.2. (a) One end of a very long aluminium rod of 3 mm in diameter

is connected to a wall at 413 K, while the other end protrudes/

projects into a room whose air temperature is 288 K. Calculate

the total heat dissipated by the rod. [6]

Data :

K for aluminium = 150 W/(m.K)

H between the rod surface and environment = 300 W/(m2K).

P.T.O.
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(b) Explain : [6]

(i) Wilson Plot

(ii) Fouling Factor.

3.3.3.3. (a) Define : [6]

(i) Pool Boiling

(ii) Local Boiling

(iii) Saturated Pool Boiling.

(b) Estimate the total heat loss by convection and radiation

from an unlagged steam pipe, 50 mm o.d., at 415 K to air

at 290 K.

Data : e = 0.90

The film coefficient (hc) to calculate heat loss by natural convection

is given by :

0.25 2
o1.18 ( T/D ) W/( K)ch m� � [6]

Or

4.4.4.4. (a) Explain : [6]

(i) Film-wise condensation

(ii) Effect of Non-condensable Gases.

(b) Explain : [6]

(i) Radiation Shields

(ii) Radiation Shape Factor.



[5352]-587 3 P.T.O.

5.5.5.5. (a) Explain design procedure for Double pipe Heat Exchanger. [10]

(b) Explain Baffles in Shell and Tube Heat Exchanger. [3]

Or

6.6.6.6. Water at 303 K enters a 25 mm I.D. tube at a rate of 1200 l/h.

Steam condenses on the outside surface of tube (28 mm O.D.) at

temperature of 393 K and its film heat transfer coefficient may

be taken as 6000 W/(m2K).

Determine the length of the tube required to heat water at 343 K.

Data : Thermal Conductivity of tube wall material = 348.9 W/(m.K.)

Properties of water at mean temperature of 323 K are :

K = 0.628 W/(m.K.), � = 980 kg/m3 and µ = 6 × 10–4 kg/(m.s),

Cp = 4.187 kJ/(kg.K). [13]

7.7.7.7. (a) A triple effect evaporator is concentrating a solution that has

no appreciable boiling point elevation. The temperature of steam

to the first effect is 381.3 K and the boiling point of the

solution in the last effect is 324.7 K. The overall heat transfer

coefficient in the first, second and third effect are 2800, 2200

and 1100 W/(m2K) respectively. At what temperature will the

solution boil in the first and second effect ? [8]

(b) Explain Material and energy balance over single effect

evaporator. [5]
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Or

8.8.8.8. (a) An evaporator is operating at atmospheric pressure. It is desired

to concentrate a feed from 5% solute to 20% solute (by weight)

at a rate of 5000 kg/h. Dry saturated steam at a pressure

corresponding to the saturation temperature of 399 K used.

The feed is at 298 K and the boiling point rise 5 K. The

overall heat transfer coefficient is 2350 W/(m2K). Calculate the

steam economy of the evaporator and the area of heat transfer

to be provided.

Data : Treating the solution as a pure water and neglecting

BPR, the latent heat of Condensation of steam at 399 K is

2185 kJ/kg.

Latent heat of vaporisation of/evaporation of water at 101.325

kPa and 373 K = 2257 kJ/kg.

Specific heat of feed is 4.187 kJ/(kg K). [9]

(b) Define : [4]

(i) Capacity of Evaporators

(ii) Economy of Evaporators.
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(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of calculator is allowed.

(v) Assume suitable data, if necessary.

SECTION ISECTION ISECTION ISECTION I

1.1.1.1. (a) Nitrogen gas is confined in a cylinder and its pressure is maintained

by a weight placed on the piston. The mass of piston and

the weight together is 50 kg. The acceleration due to gravity

is 9.81 m/s2 and the atmospheric pressure is 1.101325 bar.

Assume frictionless piston, find : [8]

(i) The force exerted by the atmosphere, the piston, and

the weight on the gas if the piston is 100 mm.

(ii) The pressure of gas.

(iii) The work done by the gas, if the gas is allowed to expand

pushing up piston and the weight by 400 mm.

(b) Explain intensive and extensive properties. [4]

P.T.O.
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Or

2.2.2.2. (a) 1 kg of liquid water initially at 273.15 K (0°C), it is first

heated to 323.15 K (50°C) by contact with a heat reservoir

at 323.15 K (50°C) and then to 373.15 K(100°C) by

contact with a reservoir at 373.15 K (100°C). What is total

entropy ? [6]

(b) State the prove the Clausius inequality. [6]

3.3.3.3. (a) 1 kg of air is heated reversibly at constant pressure from

initial state of 300 K and 1 bar until its volume triples. Calculate

W, Q, �U and �H for the process. Assume that air

obeys the relation PV/T = 83.14 bar cm3/mol. K and

CP = 29 J/mol.K. [9]

(b) Explain PV diagram. [3]

Or

4.4.4.4. (a) How is the standard heat of reaction evaluated using (a) the

standard heat of formation and (b) the standard heat of combustion

of the various components. [10]

(b) Explain Adiabatic flame temperature. [2]

SECTION IISECTION IISECTION IISECTION II

5.5.5.5. (a) Develop equations for evaluating the change in internal energy

and change in enthalpy for process involving ideal gas. [7]

(b) Explain residual properties. [6]
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Or

6.6.6.6. (a) The equation of state of a certain substance is given by the

expression V = (RT/P) – (C/T3), and the specific heat is given

by the relation CP = A + BT where A, B and C are constants.

Derive expression for changes in internal energy, enthalpy and

entropy for : [10]

(i) an isothermal process

(ii) an isobaric process.

(b) What are the fundamental differential equations for the energy

properties ? [3]

7.7.7.7. (a) A refrigeration system requires 1.5 kW of power for a refrigeration

rate of 4 kW. [6]

(i) What is the coefficient of performance ?

(ii) How much heat is rejected in the condenser ?

(iii) If heat rejection is at 313.15 K (409C), what is the lowest

temperature the system can possibly maintain ?

(b) Explain liquefaction of processes. [7]

Or

8.8.8.8. (a) What are the desirable properties of refrigerant ? [4]
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(b) A heat pump is used to maintain the temperature inside a

building at 295 K by pumping heat from the outside air at

275 K. The unit has an overall efficiency of 25%. The pump

is driven electrically and the electric power is generated by

the combustion of certain fuel gas. The heat of combustion

of the fuel is 890.09 kJ/mol. It is estimated that only 33%

of the heat of combustion of the fuel is converted into electricity.

Determine the amount of fuel burned for delivering 1000 MJ

of heat to the building. [9]
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1.1.1.1. (a) Explain Black Jaw crusher with neat diagram. [6]

(b) Explain different types of Thickeners with neat diagram. [7]

Or

2.2.2.2. (a) Calculate the operating speed of the ball mill from the following

data : [6]

(i) Diameter of ball mill = 500 mm

(ii) Diameter of Ball = 50 mm

Operating speed of ball mill is 35% of critical speed.

P.T.O.
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(b) Explain sedimentation. State the assumptions of Kynch theory

of sedimentation. [7]

3.3.3.3. (a) Explain Magnetic separation method with neat diagram. [4]

(b) Explain different types of impellers with neat diagrams. [8]

Or

4.4.4.4. (a) Explain different types of Fluidisation. [6]

(b) Write short note on Muller mixer and Sigma mixer. [6]

5.5.5.5. (a) Explain Rotary Vacuum filter with neat sketch.  [7]

(b) A plate and frame press, filtering a slurry, gave a total

8 m3 of filtrate in 1800 seconds and 11 m3 in 3600 seconds,

when filtration was stopped. Estimate the washing time in

seconds if 3 m3 of wash water was used. The resistance of

cloth can be neglected and a constant pressure is used

throughout. [6]

Or

6.6.6.6. (a) Describe with neat sketch the working of plate and frame

filter press. [8]

(b) State factors to be considered while selecting filtration

equipment. [5]
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7.7.7.7. (a) Explain Belt conveyor with neat diagram. Enlist its advantages

and disadvantages. [6]

(b) Write advantages and disadvantages of Screw conveyor. [6]

Or

8.8.8.8. (a) Write a note on chain and flight conveyor. [4]

(b) Explain screw conveyor and pneumatic conveyor with neat

diagram. [8]
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