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S.E. (Mechanical/Auto Engineering) (I Sem.) EXAMINATION, 2019

MANUFACTURING PROCESS—I

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) All the questions are compulsory i.e. solve Q. No. 1

or Q. No. 2, Q. No. 3 or Q. No. 4, Q. No. 5 or

Q. No. 6, Q. No. 7 or Q. No. 8.

(ii) Figures to the right indicate full marks.

(iii) Assume suitable data, if necessary.

(iv) Neat diagrams must be drawn wherever necessary.

1. (a) Discuss with neat sketch Gating system used in sand

casting. [6]

(b) Describe with neat sketch the operation of wire drawing. [6]

Or

2. (a) Explain Drop Forging process with neat sketch. State its

advantages, limitations and applications. [6]

(b) Cylindrical riser must be designed for sand casting mold.

The size of steel casting is 60 mm × 120 mm × 20 mm.

The previous observation have indicated that the total
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solidification time for casting is 90 sec. The cylindrical riser

has (d/h) = 1. Find the size of riser so that its total solidification

time is 130 sec. [6]

3. (a) Describe injection molding process with neat sketch. Also state

its advantages, limitations and applications. [6]

(b) Explain plasma arc welding with a neat sketch. [6]

Or

4. (a) State any three welding defects with their causes and

remedies. [6]

(b) Explain blow moulding with suitable sketch. Discuss some

applications of it. [6]

5. (a) What is compound die ? Explain with neat sketch. [6]

(b) Explain any three steel metal working operations with

sketch. [7]

Or

6. (a) A cup of 60 mm diameter and 60 mm depth is to be drawn

from 1.0 mm thick cold rolled steel with tensile strength

of 410 MPa. The corner radius is 2 mm. Calculate the

following : [6]

(i) Size of the blank
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(ii) Percentage reduction

(iii) No. of draws

(iv) Punch and die radius

(v) Die clearance

(vi) Drawing pressure.

(b) What is centre of pressure ? How is it calculated ? Explain

with suitable example. [7]

7. (a) Describe with neat sketch : Apron mechanism of lathe

machine. [6]

(b) Explain thread cutting operations performed on lathe machine

with suitable sketch. [7]

Or

8. (a) Calculate machining time for a work piece of 90 mm

diameter and 130 mm length turned in 2 passes, if the

approach length is 12 mm and over travel is 5 mm. Given

cutting speed = 30 m/min and feed 0.3 mm/rev. [6]

(b) Explain taper turning attachment with neat sketch. [7]
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S.E. (Mechanical/Auto.) (First Semester) EXAMINATION, 2019

MATERIAL SCIENCE

(2015 PATTERN)

Time : 2 Hours Maximum Marks : 50

N.B. :— (i) Answer four question : Q. No. 1 or Q. No. 2, Q. No. 3

or Q. No. 4, Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.

(ii) Neat diagrams should must be drawn wherever necessary.

(iii) Use of non-programmable electronic pocket calculator is

allowed.

(iv) Figures to the right indicate full marks.
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FLUID MECHANICS
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N.B. :— (i) Neat diagrams must be drawn wherever ncessary.

(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.
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Q.7.a)        Explain construction of velocity polygon by using Kleins construction when

                    the crank rotates  with uniform angular velocity.  [3]

the
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ENGINEERING MATHEMATICS—III
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N.B. :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of electronic pocket calculator is allowed.

(iv) Assume suitable data, if necessary.

1. (a) Solve any two of the following differential equations : [8]

(i)
2

3 2

2
6 9 cos 4 6x xd y dy

y e x e
dxdx

�� � � �

(ii)
2

2 2 log

2
16 2 4 cosh(log )xd y dy

x x y x x
dxdx

� � � � �

(iii)
2

2
cosec ,

d y
y x

dx
� �  (by using method of variation of

parameters)

(b) Solve the integral equation : [4]

2

0

( ) cos , 0f x x dx e
�

� �� � � ��

P.T.O.
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Or

2. (a) A 8 lb weight is placed at one end of a spring suspended

from the ceiling. The weight is raised to 5 inches above the

equilibrium position and left free. Assuming the spring cosntant

12 lb/ft, find the equation of motion, the displacement function,

amplitude and period. [4]

(b) Solve any one of the following : [4]

(i) 2L[ cos 3t]tt et

(ii)
1

2

2 7
L .

4 29

s

s s

� � 	�

 �� �� 

(c) Solve the differential equation by Laplace transform method :  [4]

2

2
2 td y dy

y te
dtdt

� � �

where y(0) = 0, y�(0) = 3.

3. (a) The first four moments of a distribution about the value 2.5

are 1, 10, 20 and 25. Obtain first four central moments.

Also calculate coefficient of skewness (�1) and coefficient of

kurotsis (�2). [4]

(b) A dice is thrown five times. If getting an odd number is a

success, then what is the probability of getting : [4]

(i) four successes

(ii) at least four successes.

(c) Find the directional derivative of 2 2 2xy yz zx� � � �  at

(1, 1, 1) along the vector 2 2 .i j k� � [4]
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Or

4. (a) Obtain the regression line of y on x for the following

data : [4]

x y

1 2

2 5

3 3

4 8

5 7

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

(i) . 0
a r

r

�� �� �� �� �

(ii) 2 9 7( log ) (90 log 19) .r r r r� � �

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

2 2 2F = ( ) ( ) ( )x yz i y zx j z xy k� � � � �

is irrotational. Also find the scalar potential � such that F = .��

5. (a) Evaluate 
C

F . d r
� �

�  where F zi xj yk
�

� � �  and C is the arc

of the curve cos sinr ti tj tk
�

� � �  from t = 0 to t = 2�.

[5]

(b) Using Gauss divergence theorem, evaluate 
V

. F Vd
�

����  where

2 2 2F 2 4x yi y j xz k
�

� � �  over the region bounded by the cylinder

2 2 9y z� �  and the plane z = 2 in the first octant. [4]
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(c) Using Stoke’s theorem evaluate 
S

ˆF . Sn d
�

� ���  where

F ( ) ( )x y i y z j xk
�

� � � � �  and S is the surface of the plane

2x + y + z = 2 which is in the first octant. [4]

Or

6. (a) Using Green’s theorem, evaluate 
C

(sin cos )xe y dx y dy� ��  where

‘C’ is the rectangle with vertices (0, 0) (�, 0), , , 0, .
2 2

� �� � � ��� � � �� � � �

[4]

(b) Using Gauss divergene theorem, evaluate

2 2 2

S

[( ) ( ) ( ) ]x yz dydz y xz dx dz z xy dx dy� � � � ���
taken over rectangular parallelopiped 0 < x < a, 0 < y <

b, 0 < z < c. [4]

(c) Using stoke’s theorem evaluate 
S

ˆF . Sn d
�

� ��� . Where

F yi zj xk
�

� � �  over the surface 2 2 1 , 0.x y z z� � � � [5]

7. (a) Solve the wave equation 
2 2

2

2 2
C

u u

t x

� �
�

� �
 under the conditions :

[7]

(i) u(0, t) = 0

(ii) u(4, t) = 0

(iii) 0
u

t

�
�

�
 when t = 0

(iv) u(x, 0) = 25.
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(b) Solve 
2

2

2
C

u u

t x

� �
�

� �
 under the conditions : [6]

(i) u(0, t) = 0

(ii) u(2, t) = 0

(iii) u(x, 0) = x, 0 < x < 2

Or

8. (a) Solve 

2 2

2 2

V V
0,

x y

� �
� �

� �  given that : [6]

(i) V(0, y) = 0

(ii) V(C, y) = 0

(iii) V � 0 as y �� �

(iii) V = V0 when y = 0.

(b) Use fourier transform to solve the equation [7]

2

2
, 0 , 0

u u
x t

t t

� �
� � � � �

� �
subejct to conditions :

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

(ii)

6 0 1
( , 0)

0 1

x
u x

x

� ���
�  

��!

(iii) u(x, t) is bounded.



Q1) a) Draw the schematic of three point starter used for DC shunt motor.
Indicate following components of three point starter and write their
functions during operation. [6]

i) No - Volt Coil

ii) Overload release

b) The power input to a three phase induction motor is 40 KW. The stator
losses are 1 KW and the friction and windage losses are 2 KW. If the
motor operates at slip of 4%, find [7]

i) Mechanical power developed

ii) Rotor copper loss per phase and

iii) Efficiency of motor

OR

Q2) a) Explain the operation of star - delta starter used for three phase induction
motor with the help of neat schematic. [6]

b) A 250 V DC shunt motor has armature resistance of 0.25 . It takes an
armature current of 50A on certain load while running at 750 rpm. If the
flux of the motor is reduced by 10% without charging the load torque,
find the new speed  of the motor. [7]
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2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
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Q3) a) Describe construction and working of Universal motor with the help of
suitable diagrams and state its any two applications in practice. [6]

b) State any six features of Arduino IDE. [6]

OR

Q4) a) Describe construction and working of shaded pole Induction motor with
the help of suitable sketches and state its any two applications in practice.

[6]

b) Draw the block diagram of Data Acquisition system and briefly explain
the function of each block. [6]

Q5) a) Explain the following functions along with their syntax.

i) Serial. print ( )

ii) Serial . print ln ( )

iii) Serial. read ( ) [6]

b) Draw a neat sketch showing the interfacing of Atmega 328P based Arduino
board with 16 × 2 Liquid crystal display (LCD) and write algorithmic
steps to continuously blink the message written on the display on two
rows with a delay of 1 second. [6]

OR

Q6) a) Explain the following functions used to handle GPIO in ATmega 328P
based Arduino board with the help of syntax. [6]

i) Pin Mode ( )

ii) Digital Read ( )

iii) Digital Write ( )

b) It is desired to blink three LEDs simultaneously for ON/OFF period of
10 msec. The LEDs are connected to digital pins 3, 5 and 7 of port B of
ATmega 328P based Arduino board. Draw the interfacing diagram and
write the algorithmic steps to execute program. [6]
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Q7) a) Explain the principle of operation of LVDT and draw the interfacing
diagram of LVDT with Arduino board. [6]

b) Explain the following characteristics of analog to digital converters (ADC)
briefly and specify these in case of ADC in ATmega 328P based Arduino
board. [7]

i) Resolution

ii) Absolute accuracy

iii) Conversion time

iv) Data rate

OR

Q8) a) Explain the concept of Pulse Width modulation (PWM). Draw the
interfacing circuit showing DC motor interface with Arduino. [6]

b) What is LM 35? How can LM 35 be interfaced with ATmega 328P based
Arduino board? Draw relevant interfacing diagram. [7]

M  M  MM  M  MM  M  MM  M  MM  M  M
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