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Instructions to Candidates : o
1. Do not 'write anything on question paper except Seat No. ol
2. Answer sheet should be written with black ink only. Grap Q{
diagram should be drawn with the same pen being use ;éf r
writing paper or black HB pencil. o
3. Students should note, no supplement will be provided {;' “““““
4. All questions are compulsory. Solve any two out 85(3 b, ¢ in
each question.
5. Use of non-programmable electronic calculator |s "Howed
6. Figures to the right indicate full marks. \‘;3/
7. Assume suitable data & draw neat dlagram§,xﬁ necessary.
. ot
UNIT | 7
1. a) Define the following. < 10
i) Surface tension and capillarity‘:"\f:ﬁ"
ii) Total pressure and centre e:»f;if;’rifessure.
iii) Buoyancy and centre of Buoyancy
iv) Condition for stablllty of floating & Submerged body.
b) A rectangular pontoen 10.0 m long, 8 m broad and 2 m deep 10

weighs 700 kN. Itparrles on it's upper deck an empty boiler of 5.0
m diameter welghmg 600 kN. The centre of gravity of boiler and
the pontoon.are at their respective centres along a vertical line.
Find the /metacentrlc height, weight density of sea water is 10.104
kN/m3.
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c) i) The velocity distribution in a viscous flow over a plate is givén 5

by u=4y- y2 for y<1.5m where u-velocity is in M/s at a points

distant y from the plate. If the coefficient of dynamic viscosity is 1. 5
pa.s. Determine the shear stressaty=0andy=2.0 m.

ii) Derive the expression for liquid pressure on a curved surface. 5

14
UNIT Il R
@N&
2., a) In atwo dimensional in compressible flow, the velocity 10 %?/
components are given by u =x -4y and v = -y-4x. Show that N
velocity potential exists and determine its form. Find also the <}<T

stream function.

b) i) Derive the expression for giving the rate of flow through an <<\\ 5
Venturimeter in fluid flow. '/“v
/\
i) Define Coefficients of discharge, velocity and contracggn and 5
also state the relation between them. e
c) The water is flowing through a tapering pipe having Qﬁmeters 400 10
mm and 200 mm at section 1 and 2 respectively. T\h% discharge
through pipe is 40 litres /sec. The section 1 is 1Z'm above datum
and section 2 is 5 m above datum. Find the mterfsny of pressure at

section 2 of that at section 1 is 350 kN/m2, &

UNITIII &

3. a) Derive the expression for mcompresslble flow between two ' 10

stationary parallel plates. L

b) Oilis pumped through a 75 mm “diameter pipe 1.5 Km long. The 10
dynamic viscosity of the oilis 0.1 Ns/m2. A power input of 5.4 kW
with an overall effrmency\of 60% at the pump is noted. Determine
the quality at oil pumped\per minute. Also find the Reynold's
number of the flow if' relatwe density of the oil is 0.9.

\\
c) Explain the m|nor\Ioses in pipes and fittings. 10
{\

Y
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UNIT IV

The difference in water level of two reservoir which are connected 10
by siphon is 8 m. The length of siphon is 500 m and its diameter is
0.4 m. Determine the discharge if siphon is running full.

If summit is 5 m _above the surfaces level of upper reservoir.
Determine maximum of, inlet leg of pipe to run full. Allow all the
losses and assume the permissible minimum pressure at the Summit

of Siphon to be 2.5 m of water absolute. Assume frictional loss=
0.02.

Derive the expression of velocity of sound wave in fluid. 10\2§
.,
A pipe line of 0.8 m diameter is 2 Km long. To increase the \{/;1»0

dlscharge another line of same diameter is introduced parallel to
the first in the second half of the length. Neglecting minor losses;
find the increase in discharge if 4 f = 0.04. The head at inletégz "00

mm.
. {5}
UNIT V o
<</\w
Explain main components and explain working of refé’;irocating 10
"\}
pump. Q\"

1
Explain velomty and acceleration variation of‘remprocatlng pumps. 10
Explain the importance of air-vessels. L2

Explain with neat sketch working of hydraullc circuit of any 10

machine. S3%
- \’\
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Do not write anything on question paper except Seat No. \:«{
Answer sheet should be written with black ink only. Grapr}{e\r
diagram should be drawn with the same pen being used<for
writing paper or black HB pencil. /}q
Students should note, no supplement will be provided. <*

Assume suitable data if necessary. /<
Use of Non-programmable Calculator is allowed. -
Solve any two questions from each unit. (57

Draw neat sketches wherever necessary. o

/\\/
H

UNIT -1 (“/ 20

Explain different methods of electric bre@kmg in dc series
motors.

ey
£ et
L o)

Explain the Construction and prlnC|ple of operation of DC
generator. 0N

i)  What are the different types of DC generator.

i) A short shunt Compoun& DC generator supplies a current
of 50 A at a voltage wof 200 V. Calculate the generated
voltage, if the res:stance of armature, shunt field and
series field wmdmgs are 0.040Q2, 50Q and 0.02Q
respectively,

CV UNIT - I 20

Explain the COnstructlon and principle of operation of 3-¢
lnductlon Tmotor.

/

Explaln torque slip characteristics and power flow diagram of
3- ¢ induction motor.

;\{Explaln the Construction and principle of operation of stepper
““motor with applications.

1 P.T.O
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UNIT - lli 20
3. ’a) Compare salient pole and non-salient pole Construction of a

3-¢ alternator and derive the relation between frequency of
generated emf, speed and number of poles.

b) Explain the operation of Solid state relay with applications. S
Also give the advantages of solid state relays over o~ e
electromechanical relay. qgif}\”’

p‘g‘;

c) Explain regulation of an alternator by Synchronous impedance

. . N4
method with neat figures. SN
. <::}"
UNIT - IV "f20
4, a) What are different types of temp. sensors? Explain thermlstor;,s\
with neat diagram. Also write their applications. £
=
b) Explain the operatlon of following Switches with a nea{t¢~\‘~Q
diagram. ,Q_O
{J
i) Thumb wheel Switch. Ve s
. ¥
ii) Limit Switch. KX
L
c) Explain strain gauge pressure sensors. e
UNIT-V < 20
5. a) With the help of neat dlagram Explam different components of

data acquisition system.

b) Explain proportional- mtegré]denvatwe [PID] temperature
control with neat flgure and also mention the basic types of
temperature mode control

c) Write a short nqte‘;o‘n Robotics.

- »\:\ +
Y
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Manufacturing Engineering - II- -
(1130)

P. Pages : 2

Time : Three Hours : Max. Marks

Instructions to Candidates : ony

1. Do not write anything on question paper except Seat N0\§</

2. Answer sheet should be written with black ink only. @raph or
diagram should be drawn with the same pen belrgg\*used for

writing paper or black HB pencil. : AL

Students should note, no supplement will be pro,V|ded

Solve any two bits from each question. w

Use of non-programmable calculator is aIIowed’

Draw neat sketches wherever necessary

ook w

Define the various tool parts of a single.point cutting tool?
Describe the standard angles of cutting tool.

In an orthogonal cutting process, feTIowmg data were observed,
chip length of 80mm was obtalr)ed with an uncut chip length of
200mm & rake angle used was\3200 & depth of cut 0.5 mm. The
horizontal & vertical components of cutting force Fu Fv were 2000N
& 200 N respectively. De;ermlne the shear plane angle, chip

thickness, friction angle &‘resultant cutting force.

What is the dlfference between orthogonal cutting & oblique
cutting? :

Define drill jig_;,_;lAI'so explain construction of drill jig? What points to
be considered in designing drill jig?

What are the various clamping devices? Explain any four in detail.

Des.c:rji"Be the various types of bushes used in jigs & fixtures.

10

10

10

10

10

10
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3. a) Explain with neat sketch, the terminology of press working. 10
b) Explain in detail, the various types of different press working 10
operations.
c) .Explain.the types of dies. Discuss.the importance of clearance . . . 10

between die and punch.

4. a) Classify CNC machine? Draw a block diagram of CNC machine 10
and explain it. a

<
\V
b) What is meant of part programming? What are the steps of Qg‘%
programming in CNC machines. ;*/
o
¢) Explain in detail, G-code & M-code. <§°’ 10
’ NG

5. a) Explain in detail 'Plasma arc machining'. Descrlbe its adV@fages 10
& disadvantages. :

&
b) What is electro discharge machining? Describe the pro’cess stating 10
its advantages and disadvantages. 42“:,/ :

c) Write short note on. 10
i) Laser beam machining.

i) Ultrasonic machining.

Ta - 023 2 2141 40



e - 001

Seat Number
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Engineering Mathematics - 111

(124111/214111)
P.Pages : 4
Time : Three Hours | Max. Marks : 80
. : N
Instructions to Candidates : e
1. Do not write anything on question paper except Seat No. <
2. Answer sheet should be written with black ink only. Graph or\f
diagram should be drawn with the same pen being used for
writing paper or black HB pencil. </
3. Students should note, no supplement will be provided. %
4. Use of non-programmable electronic calculator is aIIO\&Q\ "”3
5. Figures to the right indicates full marks. &
6. Use of statistical table is allowed. (,yi_:%
;"l.'-\:/\'/
UNIT - | &
1. Attempt any two. | o
3) i) Solve (DZ—ZD)Y=2X cos [(log 2) x +3] 4
i) Solve [D®-4D)y=2cost?(2x) " 4
X) \
b) i) (D2+1)y tan x, solve by V P ‘Method 4

3

i) Solve : D+/)2y__. 4

©) Solve (D4+1)y:231lr‘][nx$|nx 8
‘ UNIT - I

2, Attempt any‘ftWo

(-]

a) A mass 'm' suspended from the end of a helical spring is subjected
to a periodic force f = F sinwt in the direction of it's length. The force
'f' is‘'measure positive vertically down words & at zero time 'm' is at
rest. If the spring stiffness is 'S', prove that the displacement of 'm’
at time 't from the commencement of motion is given by

da - 001 1 P.T.0
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X= zF 5 (sina)t-—esin PtJ where p? =S & damping effects are
) X

neglected.
b) 2 8
ax {\y’
i) uis finite V't {:@%
ii) u=0when x=0,7Vt {\Qg‘\/
v

iii) u=nx—x%whent=08& 0<x<n. %\fsf
&

c) An mfmltely long plane uniform plate IS bounded by two parallel/ §

breadth of the plate is m. This end is maintained at temperat Ee
'ug' at all points & other edges at zero temperature. Find the s@a%y

state temperature function u (x, y). ke)
53
{”%‘v
UNIT - I &)
LD
3. Attempt any two. >§”>;/
t \/_ \{‘M:W/ 4
a) i) Find L { J'sinh%ysinfstdt] ,“}
0 xm:‘
.. . 4 [1 S+4 , 4
i) Find L [=lo (_H oW
) | S g S+5 o
—_ S :«(..,7
) Find L[> | ¥
1S°+25+2] .
. S, 4
i) If je—?-tsin(t+9L)3_¢\cs/s(t-oa)dt=g find "o,
0 /\
©) Solve (D?+20%5)y =etsint, y(0)=0, y/(0) =1 8

Lot
N
SN

e
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UNIT - IV
4. Attempt any two.
a) i) The first four moments of a distribution about the value 4 of 4
_ the variable are -1.5, 17, -30 & 108. Find p1&pp.

ii) The daily wages of 1,000 workmen are normally distributed 4 f\(;
around a mean of Rs. 70 & with a S. D. of Rs. 5. Estimate the Q}?&
number of workers whose daily wages will be between Rs. 70 Q@,%
& Rs. 72, o

&,
N
b) i) IF 'x'is a Poisson variate with mean '\’ then show that @7
9
P(x+1)= —_P(x). - o
x+1 : -
&

ii) 12% of the items produced by a machine are defective. WQ%’[ ' 4
is the probability that out of a random sample of 20 item@\
produced by the machine, 5 are defective. 43}7’“

%
AN
c) From the data given below find : %\ 8

a) The two regression coefficients %3

b) The two lines of regression. NG

c) The coefficient of correlation between the marks in Economics
& Statistics. K

d) The most likely marks in statistics when;marks in Economics
are '30". )

Marksin | 55 | 28 | 35 | 32 | 31 34 | 32
Economics
Marks in
Statistics | 43 | 46 | 49 L,41 | 36 33 | 39
,.,,,\;\;::\ UNIT -V
%
5. Attempt any two.
a) i) Using inversﬂ\é’i&-‘:\f{)urier cosine transform find f(x), if 4
Y
F.(\) = \/Z/n (a /2), L<Z2a
10 A > 2a

ii) Find the directional derivative of ¢=xy2 +yz at (2, -1, 1) along %
cthe line 2 (x+2)=(y-1)=1-z.

& - 001 3 PT.0



b) i)

i) If A& B are irrotational vectors prove that Ax B
‘Solenoidal Vector. -
¢) Using Fourier integral representation, show that

e o]

Q,
COSAX + A SinAx
— T d\r= %
ne_x,

J

e - 001

If the vector field

F=(x+2y+az) i +(bx-3y-2) j +@x+y+22) k
is irrotational find a,b,c.

1422

x=0

x>0
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Seat Number
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Theory of Machines - |

o (124112 /214112) .
P.Pages: 4 <"1§>
>
Time : Three Hours Max. Marks : 80 §§§>
_ , Q(g}
S
Instructions to Candidates : %g;:*f

1. Do not write anything on question paper except Seat No. ‘i/’
2. Answer sheet should be written with black ink only. Graph or* (5
diagram should be drawn with the same pen being used féiﬁ

writing paper or black HB pencil. & ;
3. Students should note, no supplement will be provided. X
4. Attempt any two sub questions from each unit. //\ffrj}
5. Use of non-programmable calculator is allowed. 4
6. Assume suitable data if necessary. , }5}
7. Graphical numericals should solve on sheet. /’\/
UNIT -1 \‘;“’
s
1. a) In mechanism shown in figure. The crank OA 1s 100mm long & 8

rotates clock wise about 0 is 120 r. p. m. T e connecting rod AB is
400mm long. At point C on AB, 150mm frem A the rod CE 350mm
long is attached.

This rod CE\SIldes in a slot in a trunnlon at D. The end E is
onnected by a link EF, 300 mm long to the horizontally movmg
slider F
F|nd \\\\\\\ 1) velocity of F
" 2) velocity of sliding of CE in trunnion &
3) angular velocity of CE.

&= 002 1 PT.O
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b) The mechanism is as shown in figure has O1A = 100mm, AC = 8
700mm, BC = 200mm, O3C = 200mm, O2E = 400mm , O2D =
200mm BD = 150mm.

The Crank O1A rotates a uniform speed of 100rad/sec. Find
velocity of point E by Instantaneous centre method.

C::} Y
&
%a/
S
QQ\
O
N
X
c) Sketch & explain in detail whitworth quick return motion {»;551” 8
mechanism. S
Y
K
UNIT - 1I L
/”.7?{/
2. a) In mechanism shown in figure. Crank OA rotates atiQ/O r.p. m. 8

anticlock wise & give motion to sliding block B & D7 OA = 300mm,
AB = 1200mm, BC = 450mm & CD = 450mm. L/

z\“
4,
A .
¢ . . MMQ\V <
L%L;:ﬁiiqm_,_,“hﬂ:@_
Jao g { B .. @

3
g
3
2
Y.

Determine
1) velocity of slldlng\at\ B &D.

) angular velocity: .of CD.
3) linear acceleratlon of D.

4) angular acceleratlon of CD.(By Graphical method)

b) The kmematlc dlagram of one of cylinders of rotary engine is shown 8
in figure.c The crank OA which is vertical & fixed is 50mm long. The
length .of- connecting rod AB is 125mm. The line of stroke OB is
mclmed at 50° to the vertical. The cylinders are rotating at a uniform
speed of 300 r. p. m. in clockwise derection about fixed centre O.

& - 002 2
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Determine {,,,
1) acceleration of piston inside the cylinder & \;@
2) angular acceleration of connecting rod. <\<§%~

AN

<
AT

c) Explain klein's construction procedure for slider crank mech{fﬂsm 8
with neat diagram by taking angle of indination for crank. %
1) 0° a3
2) 90° with I.D.C. <“<,<
&
UNIT - 11l O
,wif;‘}
3. a) Describe watt's parallel mechanism for stralth, line motion & 8
derive the condition under which the stralgh&ﬁlne is traced.
(
b) How are angular velocity & acceleration of connecting rod of a 8

single slider crank chain determmed analytlcally?

c) A connecting rod is suspended from a point 25mm above centre of 8
small end, & 650mm above it' s{“centre of gravity it's mass being
37.5kg. When permitted to oscﬂlate the time period is found to be
1.87 seconds. Find dynamlcal equivalent system constituted of two
masses, one of which ISrocated at the small end centre.

25'mm :
T Sm

Big end ."\

e - 002 3 PT.0



e - 002
UNIT - IV

4. a) Aload of 10KN is raised by means of a screw jack, having a 8
square threaded screw of 12mm pitch & of mean diameter 50mm.
If a force of 100N is applied at the end of a lever to raise the load.
What should be length of lever used? Take u = 0.15 what is
mechanical advantage obtained? State whether the screw is self
locking. \%

b) A thrust shaft of a ship has 6 collars of 600mm external diameter & 8
300mm internal diameter. The total thrust from the propeller is
100KN. if 4 = 0.12 & speed of engine 90 r. p. m. find power e
absorbed in friction at the thrust block. assuming >
1) uniform pressure & &2
2} uniform wear ,\

\\
4@

c) Descrlbe with a neat sketch a centrifugal clutch & deduce an sf” '8
equation for the total torque transmitted.. ' £

UNIT -V o

5. @) A V-belt having a lap of 180° has a cross sectional @rea of 6 cm?. 8
It runs into a groove of 45°. The density of belt materlal is

1 4gm/cm and maximum stress in the belt is, Ilrmted to 4MPa.
Assuming coefficient of friction to be 0.15, flnd the maximum
power that can be transmitted & correspondmg speed of belt.

transmit 15 kw from a motor runnlr)g<at 900 r. p. m. The diameter
of driving pulley of motor is 300mm The driven pulley runs at
300 r. p. m. & the distance between centre of two pulleys is

3 metres. The density of leather is 1000 kg/m3 The maximum
allowable stress in leather-i§2.5MPa. The coefficient of friction
between leather & pulley'is 0.3. Assume open belt drive & neglect
sag & slip of belt. N

c) The reduction of s\pieed from 360 r. p. m. to 120 r. p. m. is desired 8
by the use of chaln drive. The driving sprocket has 10 teeth. Find
the number of. teeth on the driven sprocket. If pitch radius of the
driven sprocket is 250mm & the centre to centre distance between
the two spl“ocket is 400mm find the pitch and length of chain.

kkkkkkkkkkkk
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- Applied Thermodynamics - - &
(124113 /214113) | v

™
&
S
v

P. Pages : 3 s

NS
Time : Three Hours Max. Marks\é‘:go
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Instructions to Candidates :
1. Do not write anything on question paper except Seat No‘h
2. Answer sheet should be written with black ink only. {Graph or

diagram should be drawn with the same pen beng used for

writing paper or black HB pencil. »{

Students should note, no supplement will be proyi ded

. All questions are compulsory. Solve any two bits’ ‘from a, b, c.

. Use of non-programmable calculator, steam {ables Mollier chart

is allowed. /NQ
. Neat diagram must be drawn, if necessary
. Assume Suitable data, if necessary. 4

52\;5

~ o

1. a) Prove that the draught produced, |n mm of water head by a 8
chimney is given by.

e

hy =353H i_i[maﬂ) 0
Ta Tg ma /| \\

Further prove that the dlscharge will be maximum for the given height of the
chimney, when RS

Clearly mentlon the assumption made.
b) i) What is IBR 4

i) ‘iWhat is waste heat recovery of boiler. 4

JaT - 003 1 PT.O
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c) In a boiler, the following observation were made. 8
Pressure of steam 10 bar
steam condensed 540 Kg/hr.
fuel used 65 kg/hr.

moisture infuel
_mass of dry flue gases

2% by mass.
9 Kg/ Kgoffuel.

L.C.V. of fuel - 32,000 KJ/ Kg >
Temperature of the flue gases 325°C. _ A{:}@*
Temperature of boiler house 28°C. - Q?j;vf
Feed water temperature 50°C. %
Mean specific heat of flue gases 1 KJ/Kg K. Y
Dryness fraction of steam 0.95. Q\%\
Draw up a heat balance sheet for the boiler in KJ. \? 2
2. a) Draw the Rankine cycle on P-V and T-S diagram using dry 8
Saturated steam and obtain an expression for the Rankmq:c cIe
efficiency.
<{v
b) i) What are the various sources of air leakage mtq,érsteam 4
condenser? How does it affect the performangémf the
condensing plant? A
f««\/
ii) The following data were obtained from the {est of a surface 4
condenser: G
Condenser vacuum = 714>mm of Hg.
Hot well temperature = 320 C.
Inlet temperature of
circulated water 12° C.
Outlet temperature of -
circulated water W05 28°C.
Barometer reading 7= 760 mm of Hg.

Calculate the vacuum efflc\réncy and efficiency of the condenser.

c¢) Steam at a pressure of\TS bar and 250° C is first expanded through 8
a turbine to a pressuqe ‘of 4 bar. It is then reheated at a constant
pressure to the mn(al temperature of 250° C and is finally
expanded to 0.1.bar using Molier chart estimate the work done per
Kg of steam flowlng through the turbine and the amount of heat
supplied durmg the process of reheat. Also find the work output
when the expansion is direct from 15 bar to 0.1 bar without any
reheat. Assume all expansion processes to be isentropic.

\\\\\\\\

3. a) Whatx re the effects of friction on the flow through a steam | 8
nozzle'? Explain with the help of h-s diagram.

e - 003 2
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b) i) Define Mach number and sonic velocity. 4

ii) Explain the supersaturated or metastable flow of steam 4
through a nozzle and the significance of Wilson's line.

c)- Dry-saturated-steam-at-10-bar is expanded-isentropically-ina-— -~ -8 ——+
nozzle to 0.1 bar using steam tables only. Find the dryness <§>
fraction of the steam at exit. Also find the velocity of steam leaving »Lil“}%
the nozzle when Q)i:’gwf’

i) initial velocity is negligible and é‘y
N\
ii) initial velocity of the steam is 135 m/s. Q@’}
4. a) Prove that the volumetric efficiency of a single stage compressor( 8
is given by. @
Ve|(P2 1 ;ng
ny=1- N1 e)
VS P1 ({25;*
b) i) Define F.A.D. and Double acting compressor. {’“f 4
X
<
/sfx
ii) Draw Actual P-V indicator diagram for smgle sfage and two 4
stage compressor. %\:;
c) The following observations are recorded durlng a trial on a two- 8

stage single acting reciprocating air compressor FAD = 6 m3/min.
Atmospheric pressure and temperature are 1 bar and 27°C.
Delivery pressure = 40 bars, speed =400 rpm. Intermediate
pressure= 6 bar. Temperature at the inlet to the second

stage = 27° C. Low of compresswn‘ PV 13=C, Nmech=80%

stroke of L.P = Diameter of L. P;--*" stroke of H. P.

Calculate
i) Cylinder diameter = i) Power required.
Neglect clearance. o
5. a) Explain Roots bIower and Derive an expression for efficiency of a 8

roots blower in terms> ‘of pressure ratio.

b) i) Explain fan characterlstlcs 4
i) Explam aX|aI flow fan. 4

c) Explaip\\:‘fr_-n’details the working of screw type compressors. 8

hhkkkhhhkhkhhhkkdkk
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Basic Electrical Drives & Controls

(124114 / 214114) E— —
{\i‘;}
P. Pages: 3 -
{::}QE
Time : Three Hours ' Max Marks : 8@5“«*
. x\,l
<
Instructions to Candidates : {45

1. Do not write anything on question paper except Seat No. <;;§€k

2. Answer sheet should be written with black ink only. Grayh or
diagram should be drawn with the same pen being ugsed for

writing paper or black HB pencil. &

Students should note, no supplement will be provi &6

Attempt any two sub — question from each unit.

Assume suitable data wherever necessary. ;

Neat diagrams must be drawn wherever necessary.

Use of non — programmable electronic calcuta or is allowed.

Figure to the right indicate full marks. -

®N® oW

1. Attempt any two.

a) Derive the expression for total active power consumed by 8
three phase balanced delta con; écted load, using two
wattmeter method. Draw neat ¢kt and phasor diagram.

b) Show that reactive power\|n 3 ¢ balanced star connected load can 8
be measured by one wattmeter fhethod draw necessary circuit and  phasor

diagram.
Also explain the. eﬁect of load power factor on wattmeter readings
W1 & Wa. i
g .
c) i) State thexléws of llluminations. 3
i) State: the requirements of good lighting scheme ? 5
What are special purpose lightings. Explain in detail the

flood lighting.

T&-T - 004 1 P.T.0
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2. Attempt any two.

a)

3. Attempt any two. Y

a)

)

4, Attempt any two. p

Ta - 004

A four pole wave wound 1500 rpm, shunt generator has 8
Armature and shunt field resistances of 0.2Q and100Q

respectively. The Armature has 320 conductors & flux per pole is _
-20mwb. If load resistance is 10Q— finde————— — — S

i) Load voltage ii) Load current f‘ﬁ‘\%
i) Armature current iv) Power output v
v) Power developed in Armature.

State the three main characteristics of D.C. motor and explat% 8
these characteristics for D. C. shunt and series motors. Also
state the applications of DC motors. .,{AV
CE;\

Explain the Necessity of starter in D.C. Motor. Draw\g"ghd 8
explain 3 — point starter used for D. C. Motor. AIsp%prain the
function of protective devices used in 3 — point;/s‘j;feirter.

&

P
7 S

o
Derive from first principle, the emf equaf:@n of single phase 8
transformer. &7
What is efficiency of 1-¢ transformerf?, Also derive the condition for
maximum efficiency.
Derive the torque equation of/«3 ¢ induction motor ? Explain 8
torque — slip characteristics. Alsg?draw the power stages in 3—¢ .M.

\\ ;f
Write short notes on —.. 8
i) Scott connectlonskln 3 —¢ transformer.

ii) Auto - transformgr starter used for 3— 4, induction motor.

\
oo

Why smgle*\phase induction motor is not self starting explain ? 8
Also state “the types of 1-¢ induction motors & explain capacitor —

split phase 1-¢ induction motor.

D\erl\ve from first principle, the EMF equation of three phase 8
alternator. Also define pitch factor and distribution factor with

‘their standard values.
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c) i) Draw phasor diagram of alternator on load at logging and 4
leading power factor.

ii) Draw and explain the type of Rotor used for Alternator. 4
o . -
5. Attempt any two. 9;9
.
a) Draw and explain electromechanical control Relay and 8 Q@}
compare it with solid state relay. %
N
b) Draw schematic block diagram of Data acquisition system ; ,\5?"8
and Explain each block in detail. /Afj}
c) Write short note on : _ o 8
. Ky
| &
i) Robotics — Block diagram and operation. ”};‘
. el
i) Hall effect sensors. 7
e ——— //
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Seat Number

*2 14 5 %

Manufacturing Engineering - 11

ffffff . (124115/214115) .
(‘9
3
P. Pages : 2 <
&
Time : Three Hours Max. Marks : 8@ v
\“\)
o

Instructions to Candidates :
1. Do not write anything on question paper except Seat No. =
2. Answer sheet should be written with black ink only. Graph or

diagram should be drawn with the same pen being L@ed for

writing paper or black HB pencil. o

Students should note, no supplement will be prOVIQedf

Figure to the right indicate full marks.

. All questions are compulsory. Solve any two b1§é out of a, b, c

in each question. N

\U

"’:"‘.‘-"’

6. Draw neat sketches wherever necessary. ¥
7. Use of non-programmable electronic calculator is allowed.
P
1. a) Discuss various type of tool wears. : 8
b) Discuss Taylor's relationship for cutting speed - tool life. 8
‘ Q\*?
c) What do you understand by the term 'Tool Designation' or 'Tool 8
Signature'? Describe the tool represented by 10,10, 6, 6, 8, 8,

1 mm in ASA system. N4
x
2. a) What are the main d|fferences between jig and a fixture? Name the 8

essential elements Whl%h make up jig or a fixture.

b) Hlustrate any two qulck acting clamps. 8
c) Explain the follcﬁmng terms as applied to jigs & fixtures. 8
i) Fool prooflng ii) Clearance
i) Trunnlorrs iv) Ejectors
3. a) With th{ef‘v 'elp of neat sketch, explain principle of metal cutting. 8
b) Whgt’~:-ére various shearing operations in press working? 8

e - 005 1 P.T.O



c) Explain the following terms. 8

i) Bend allowance

ii) Springback.
a) Enlist the principle elements of an internal broach. 8
b) Discuss various gear finishing operations. 8 ﬁ‘

L)
c) What is 'Machining Centre'? 8 Qév?
op

a) Explain the operating principle of AJM. What are the main \8«‘

controlling parameters that influence the process performance? Q\%»
b) What are the basic requirements for a successful electrolyte an%if:f"ﬁ 8

tool material used for ECM. <§”\

. \{{/

c) Write a short note on following. ) {f\? 8

i) EBM e

i) PAM A7

************ N f’f““’/
~d
& - 005 2 214/ 40
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Seat Number
Strength of Materials
----(123103/213103)
P. Pages : 4
Time : Three Hours Max. Marks : 80
< ?
3
Instructions to Candidates : @Z\
1. Do not write anything on question paper except Seat No. o
2. Answer sheet should be written with black ink only. Grapl@or
diagram should be drawn with the same > pen being used for
writing paper or black HB pencil. @“"
3. Students should note, no supplement will be prowded
4. All questions are compulsory and solve any two omg ofa, b &c.
5. Use of non-programmable calculator is allowed.
6. Assume suitable data if necessary. ,h\
7. Attempt complete question at one place only. (/
P
UNIT -1 \ ol
1. a) Define limit of proportionality and elastic llmlt 8
Solve : A square bar 50 mm x 50 mm |smsubjected to a compresswe
load of 500 kN. The contraction over 200 mm length is
0.5mm and increase in thlckness is 0.04 mm. Calculate
Poisson's ratio, young s >modulus, bulk modulus and
volumetric strain.
b) Define Factor of safety and nommal breaking stress. 8

Solve : Two copper rods and one steel rod together support a load
of 250 kN as shqwn in fig. 1. Find the stresses in the rods.

Take ES—ZXJ@S N/mm? EC:1><105 N/mm?
As =1600mn? , Ac =1000 mm?
[ P=250kN |

14o\mjm\ Wd s c

4 //////

“CT 70mm

1

/|
4
777TTTT

Fig.1

g - 006 1 P.T.0



e - 006

c) Explain Thermal stresses and thermal strains.
Solve : A steel rod AB of diameter 30 mm and length 680 mm is held
between two supports at ends A and B. Temperature of the

rod is raised uniformly from 26°C to 64°C. Assuming the rod
to be stress free at 26°C, Find thermal stress and thermal

oo e == gtraintif the supports —=—— - B
i) do not yield
ii) at right yield by 0.2 mm

Take E = 210 GPa, a=12.5x10"° per°C.

<

2. a) Explain resultant stress and angle of obliquity. \:ff?‘
Solve : At a point in a strained material the normal sfresses actrng
are 50 MPa and -30MPa at a plane right angle gffeach

other, with a shear stress-of 20 MPa. Determine : RE)

i) Principal stresses and their nature. o

¥ _ . N

ii) Normal and tangential stress on a plane mc{;l ned at angle
of 25° with the plane of 50 MPa. e

K0
b) Draw Mohr s circle for the element subjected\t\g state of shear
intensity 't' only. ‘/
Solve : At a point in a strained material the , bendlng stress is 6p and
the shear stress is 't'. If the prmcrpal stresses at the point

\N——\

of 6v and t. Also find the value of maximum shear stress.
c) Define Resilience and proof resnllen%:e

Solve : A vertical round steel roct 1.82 m long is securely held at its
upper end and a welght slldmg freely on the rod falls on to
a stop at the Iower\gend of the rod. When the weight falls
from a height of 30mm the maximum stress reached in the
rod is estlmated to by 157 N/mm?. Determine the stress if
the load had been gradually applied and also the maximum
stress if the(load had fallen from a height of 45 mm.

»x105 N/mm )

UNIT - 1lI

3. a) Derive the relatlon between bending moment, shear force and
|nten3|t|es of loading.

e - 006 2

8
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UNIT -1l WX
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b) Draw shear force diagram and bending moment diagram for the 8
beam shown in fig. 2. Calculate the maximum bending moment and
the point at which it acts.
6kN  3kN 31n/m 2kN
\ 2N { (‘%9\
A B E =
¢ D l &
15m ' 1.6m ' 1.5m ' 24m {\g\‘:}}
Fig.2 \33/
4
c) For a simply supported beam AB the shear force diagram is as<> 8
shown in fig. 3. Draw bending moment diagram and load dlag\am
for this beam. /é}
21kN \TQQ
O
o5
25
; O
5
A ° &
18kN
e e N
| 4m | 2m |§‘§"
Fig.3 /v
UNIT -
4. a) State the equation of bending and specify all terms used. 8
Solve : A simply supported cast iron rectangular beam of length
800mm and 15, mm x 15 mm section fails on applying 360 N
at mid span., ‘Bind maximum UDL that can be applied to
cantilever made of same material 40 mm wide, 75 mm deep
and 1.6 m\Iong
b) Explain Mlddle“thlrd rule. 8
Solve : A rectangular column is 200 mm wide and 150 mm thick. It
carrles a load of 60 kN at an eccentricity of 20 mm in a plane
b\lsectmg the thickness. Find the maximum and minimum
“intensities of stress in the section.
T& - 006 3 P.T.O
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e - 006 | 4 214/ 40
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A 'T' shaped cross-section of a beam shown in fig. 4 is subjectedto 8
a vertical shear force of 240 kN. Calculate the shear stress at the
neutral axis and at the junction of the web and the flange. Moment
of inertia about horizontal neutral axis is 53125000 mm*.
_ e | £ -
« 150mm X s %ﬁ?
Q%Dé
r47 ‘ 5 {>
%(\z
£ Nv
£ N
D Q\E\
Fig.4 | B \\{9
50mm —»  j— /éi?\m‘
\':s:?"*/
UNIT -V Lo
Derive the equation of torsion for circular shaft. // 7 8
Define polar moment of Inertia & polar modulus ,f;\ 8
Solve : A solid shaft is of 100 mm diameter. It tga'nsmlts 120 kw at
200 rpm. Find the maximum |ntenS|ty of shear stress
induced and the angle of twist for a. Iength of 6m.
Take G = 8x10% N/mm?. &
8

State the assumptions made in Lame\s Theory.

Solve : A spherical shell of 120 “mm internal diameter has to
withstand an internal pressure of 30 MPa. If the permissible
tensile stress is 80 MParf‘-CaIcuIate thickness of the shell.

O
fk\ Fededededededkd ko
o~ ¥

- {// ™
N
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L
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Material Science & Metallurgy

e - 007

e (123104/213104)
P Pages : 2
<>
Tirne : Three Hours Max. Marks : 80 ¢~
v
&
Instructions to Candidates : @2
1. Do not write anything on question paper except Seat No. 4
2. Answer sheet should be written with black ink only. Graph%r
diagram should be drawn with the same pen being useﬁ for
writing paper or black HB pencil.
3. Students should note, no supplement will be provided.{ u
4. Write any two sub-question from each question.
~ 5. Draw neat and clean diagram wherever necessarxg
6. Figures to right indicate full marks. /;}Q
1. a) Explain edge dislocation and screw dlslocatlon(««\ 8
b) What is cold working and hot working ? How hot working is 8
superior than cold working ? N
‘\bﬂ
c) Explain dispersion and precipitation har<den|ng 8
2. a) Explain Impact test, Give types of n@tches ? and also differentiate 8
between charpy and lzod test. ..}
b) Describe creep test in details - 8
c) Write notes on: ;A
i) Radiographic testmg\ 4
ii) Eddy current testlng 4
3. a) i) Drawlron- C{arbon equilibrium diagram. 4
ii) Explain Non -équilibrium cooling. 4
b) Write notes- én
i) Wh|te cast Iron. 4
i) M@gleable cast Iron. 4
c) Explam effects of various alloying elements on structure and 8
properties of cost iron.
e - 007 1 P.T.O
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a) Write notes on:
i) Annealing. ' 4
i) Tempering.

b) What is hardenability ? Explain in details Jominy End Quench 8 v
———Test. &
ay"
P
c) Explain flame hardening and Induction hardening. 8 {@3
(‘:}/
: e
a) Enlist different alloying elements. And explain effect of any three 8@”
elements on steel. _ Q@V
b) What are tool steel ? Explain Heat treatment cycle of High speeq@j:;;v 8
tool steel. S
. RO %
c) Give classification of stainless steel and explain carbide w\;\\’ 8
precipitation. LI
&
re
o
Fkdkdkdekk ok h ko k //_/\/
&
o
,aiio
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Seat Number

) * 2 1 4 8 %

Manufacturing Engineering - |

. .(123105/213105) . x

i

P.Pages : 3 &
@3
Time : Three Hours Max. Marks : 8&?}
v
<§\
Instructions to Candidates : {5

1. Do not write anything on question paper except Seat No. \\x

2. Answer sheet should be written with black ink only. Gra or
diagram should be drawn with the same pen being u\sed for
writing paper or black HB pencil. {

3. Students should note, no supplement will be prowd\gdf
4. All questions are compulsory. .
5. Draw neat sketches wherever necessary. Z/
6. Figures to right indicates full marks. \/‘/
UNIT - | oy
1. Solve any two. .
a) i) Define the following terms used in sand mould castmg 4
i) Core i) <" Gates
iii) Riser iv). Chaplets
;“:,.}3‘->°
ii) Explain in brief gated\fr}‘a{ttern & match plate pattern. 4
b) Explain in brief pattqu@\}haterials & pattern allowances. 8
c) i) Explain solidiffiééiion process of casting. 4
ii) Explain warkl/ng of induction furnace. 4
UNIT -1l
2. Solve an\,y:'tW-o.
a) i);f'\?bescribe various types of rolling mills used in hot rolling. 4
i) Whatis upset forging & how it is done. 4

e - 008 | 1 PT.O
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b) i) Describe hydrbstatic extrusion & give its advantages. 4
ii) Compare extrusion & rolling process. 4
c) Describe wire drawing & rod drawing. 8
UNIT ~ Il &
g
Sol t Y
olve any two. f‘§>
a) i) Explain briefly various types of welding joints commonly »q\ﬁ*’
used in welding. &\2\\5"
_ N4
if) Explain with sketch edge preparation to obtain sound f? 4
welded joint. S
b) Describe with neat sketch Thermit welding with its mepts &
demerits. {55_
A
c) i) What is the principle of friction welding & res;stance
welding. s/
ii) Explain the process of soldering & brq_»ijﬁg.
UNIT-IV o2
4. Solve any two. e
a) i) How is centre lathe specnfled |
ii) With the help of sketches show the following machining
operations on lathe. "
a) Boring “ b) Facing
C) Drilling d) Knurling
by i) Explain varioufs§;}nilling operations & cutter used for them. 4
<i
ii) Draw a n{-fa“t sketch & describe briefly following operation. 4
a) Reammg b) Counter boring
c) i) What is dressing & Trueing of grinding wheels. 4
ii)_\-:j-fleflne lapping & honing explain in brief types of lapping 4
~“methods.
e - 008 2
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UNIT-V
Solve any two.
a) Write short note on powder testing & evaluation. 8
b) Explain the following powder metallurgy processes. 8 . qi;
i) Blending o
¥ , o
ii) Compacting QQ}“
iii) Presentering P
iv) Sintering. @ﬁf
i
c) What are the advantage, disadvantages & limitations of {{fl?} 8
2
powder metallurgy. . fi’}
é{/\
‘,(Si:*'J
kkkkkkkikk ~</Q</
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Fluid Mechanics
. (123101/21310pD)

P. Pages: 3

Time: Three

Hours | ' Max. Marks : SQQV

\”:}\/

Instructions to Candidates : , 4

1.
2.

S
o

Do not write anything on question paper except Seat No. »\\3’“

Answer sheet should be written with black ink only. Gra h or
diagram should be drawn with the same pen being ugsed for
writing paper or black HB pencil.

. Students should note, no supplement will be providéd:
. All questions are compulsory Solve any two sub{“‘uestlon from

each question. /:</

. Use of non programmable calculator is allowed¢
. Assume suitable data if necessary Y

,rx/
L4
“”>
;\2 "3
Derive an expression for the depth of-center of pressure form
free surface of liquid of an lncllned plane surface sub-merged
in the liquid. ol
A circular plate 3.0 m d|ameteT is |mmersed in water in such a
way that its greatest and Igast depth below the free surface
are4mand 1.5 m respectwely Determine the total pressure
on one face of plate and ‘position of center of pressure.

Calculate the dynamlc VISCOSIty of an oil, which is used for
lubrication betwegn a square plate of size 0.8m x 0.8m and an
inclined plane . with angle of inclination 30°. The weight of
sguare plate.: 300N and it slides down the inclined plane with
a uniform velocity of 0.3 m/s. The thickness of oil film is
15mm \\

Obtaln an expression for continuity equation for a three
dlmensmnal flow for compressible fluid and incompressible

fluid and for steady flow.

& - 009

1 P.T.O
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A horizontal venturimeter with inlet diameter 20 cm and throat
diameter 10cm is used to measure the flow of water. The
pressure at inlet is 17.658 N/cm? and the vacuum pressure at
the throat is 30 cm of mercury. Find the discharge of water
through venturi meter take Cd = 0.98.

8

b)

T - 009

A pitot tube is inserted in a pipe of 300 mm diameter. The
static pressure in pipe is 100mm of mercury (Vacuum). The
stagnation pressure at the centre of the pipe, recorded by the
pitot- tube is 0.981 N/cm?. Calculate the rate of flow of water
through pipe, if the mean velocity of flow is 0.85 times the
central velocity. Take Cv=0.98

A shaft is rotating in a Journal bearing. The clearance between
the shaft and the bearing is filled with a viscous oil. Find orﬁ\
expression for the power absorbed in overcoming VISCOUS>
resistance. éfg\‘

IR
The external and internal diameters of a collar beﬁrlf{g are
200mm and 150mm respectively. Between the collar surface
and the bearing an oil film of thickness 0.25 mm ‘and of
viscosity 0.9 poise is maintained. Find the torffﬁe and the
power lost in overcoming the viscous reS|stance of the oil
when the shaft is running at 250 r. p. m.c.™

(m

Prove that Energy thickness for boundary layer flows are given

2
oy 5==14[1_ 9 4
’ (J)U[ uz}y

o,
< N
3

Find an expression for the {n power transmission through pipes.
What is the condition for maxlmum transrnission of power and
corresponding efﬂcnency@f transmission?

\y
A pipe line 60 cm dlémeter bifurcates at a Y- Junction into two
branches 40 cm: €nd 30 cm is diameter. If the rate of flow in
the main p|p¢(|§ 1.5 m¥/s and mean velocity of flow in 30cm
diameter plpe“ls 7.5m/s determine the rate of flow in the 40 cm
dlameter plpe

W,
>\

An old water supply distribution pipe of 250mm diameter of a
city, is'to be replaced by two parallel pipes of smaller equal
diameter having equal lengths and identical friction factor

_ \y_élues. Find out the new diameter required.
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a) How you classify the reciprocating pumps? Differential
i) Between a single-acting and double acting reciprocating
pump.
ii) Between a single cylind and double cylinder reciprocating
pump.

—~—Also-define-slip-and percentage slip-of reciprocating-pump.——

b) A three stage centrifugal pump has impellers 40cm in diameter
and 2cm wide at outlet. The vanes are curved back at outlet at
45° and reduce the circumferential area by 10%. The
manometric efficiency is 90% and the overall efficiently is 80%.
Determine the head generated by the pump wren running at
1000 rpm delivering 50 liters per second. What should be the{,
shaft horse power?

X
&
Ve
¢) Define specific speed of centrifugal pump and derive an<¢”

expression for specific speed of centrifugal pump. \{‘9‘3
&
e e v e e e e e e e g% 4
&
£
A

A
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Engineering Thermodynamics

(123102 /213102)
4
g
P. Pages : 3 Q’%Z}
¥
Time : Three Hours Max. Marks : 8@;‘ v
Y
N
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Instructions to Candidates : \{' '
1. Do not write anything on guestion paper except Seat No. %
2. Answer sheet should be written with black ink only. Graph or
diagram should be drawn with the same pen belng u%“ed for
writing paper or black HB pencil. \;:,,
3. Students should note, no supplement will be providé®:
4. Attempt any two from bits a, b, ¢ from each unit. O
5. Draw neat sketches wherever necessary. <i;,</
6. Assume suitable data, if necessary. <</
7. Black figures to the right indicate full marks.f'“jiV
8. Use of steam table, non programmable pocket calculator is
allowed. P
UNIT -1 <
1. a) Explain quasi-static process with an example 8
b) "A system has reached an qulltbrlum state". What is its meaning ? 8
c) A spherical ballon contalns’5 kg of air at 200 kPa and 500 k. The 8
ballon material is such that the pressure inside is always
proportional to the square of the diameter. Determine the work done,
when the volume of the ballon doubles as a result of heat transfer.
e UNIT - Il
2. a) Show that mternal energy of an ideal gas is a function of 8
temperature only by using Joule's experiment.
b) Apply SFEE to following. 8

i) Nozzle and Diffusers.

~.ii) Steam and gas turbines.

T - 010 1 P.T.O
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iii) Centrifugal water pump.
iv) Boiler, Heat exchanger.

A certain water heater operates under steady flow conditions 8

b)

receiving—4.2-—kg/s—of —water—at—75°C—temperature, —enthalpy
313.93kJ/kg. The water is heated by mixing with steam which
supplied to the heater at temp. 100.2°C and enthalpy 2676 kJ/kg.

The mixture leaves the heater as liquid water at temperature 100°C
and enthalpy 419 kJ/kg. How much steam must be supplied to the <,
heater per hour ? N

UNIT el )@%
Compare heat engine, heat pump and refrigerator. I 8

Prove the claussius Inequality. \3:

It takes 15 kw to keep the interior of an auditorium at 22°C whenthe 8

outside temp. is 2°C. The heat flow is obtalnedwby burning oil.
Calculate the power required if the 156 kw heat ﬂow were supplied
by operating a reversible heat pump with the, Ebeatre as the upper
reservoir and the outside surrounding as the: Im?ver reservoir.

i) Find the power required to drive the heat pump.

iil) Find the saving in power by using heat pump.

UNIT - IV
i) Derive characteristic gas equaiilon 4

ii) Obtain an equation for\“h‘eat transfer in polytrophic process in 4
terms of polytrophic sp‘e"éific heat.
{ o
The following equatlon WhICh connects u, p and v for several gases, 8
u=a+bpv v
where a and b a

rgg‘c onstants. Prove that for a reversible adiabatic
process. 5*

pvY = constant where ¥ = %

A cyIin_dief”r(: contains 0.12 m? of air at 1 bar and 90°C. It is 8
compréssed 0.03 m®. The final pressure being 6 bar. Find the index

of compression, increase in internal energy and heat transferred.

Take R =0.287 kJ/kg k & Cy = O7‘I7£

kgk

e - 010 2
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UNIT -V

5. a) Give the phase change phenomenon of a pure substance. 8

b) How you measure dryness fraction by using combined separating -8

and throttling calorimeter?

14
c) Identify the type of steam in the following three cases using the 8 ¥
steam table and giving necessary calculations supporting your <§§§
claim. 2y
i) 2 kg of steam at 8 bar with enthalpy 5538.0 kJ at temperature \fﬁ/
170.4°C. § :\;}S\J
i) 1 kg of steam at 2550 kPa occupies a volume of 0.2742 m3. (o
Also find the steam temp. & ’
i) 1 kg of steam at 60 bar with enthalpy of 2470.73 kJ/kg. <_<{<f\~?‘
N
dededodode ke ke kdedkkk ‘;%:Qj}
&5
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o
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Industrial Engineering
(1100 / 1090 / 1080)

v
P. Pages : 2 -0
&
Time : Three Hours _ Max. Marks : 100 09
5
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Instructions to Candidates : n
1. Do not write anything on question paper except Seat No. o
2. Answer sheet should be written with black ink only. Graph,\(@“r~
diagram should be drawn with the same pen being us Q@\i&f’br
writing paper or black HB pencil. {:\
3. Students should note, no supplement will be provided.. <~
4. All questions are compulsory. . y v
5. Attempt any two sub question from each questlona
6. Neat diagrams must be drawn wherever necessgry
7. Figures to right indicate full marks. m‘:}/
UNIT - | j
1. a) State the contribution of F.W. Taylors and Gllberth towards the 10
growth of Industrial engineering.
b) i) Define work measurement and. state its objectives. 5
@
i) Explain in brief the basic procedure of work measurement. 5
c) Write a short note on the fgllowmg 10
i) Flow process chart. 1\
i) Multiple activity chqrt
g;“‘ UNIT - Il
2. a) i) Define plahtxlayout state the principle of plant layout. 5
i) Descrrb\e the process layout with a neat sketch. 5
b) State -&;»«explaln the guiding principles of material handling. 10
c) i){-if'{-'Write a salient features of Indian boiler act. 5
_ii) Explain factory act, 1984 in brief. 5
de - 024 1 P.T.O
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UNIT - Il
a) State and explain the various external & internal factors affecting 10
scheduling.
b) State and explain the objectives of short term and long time 10 ;
forecasting. O
%
,@%
c) Write a short note on, 10 A5
i) Plant capacity QQ/"::\“‘
ii) Bar chart, \<§f
SO
UNIT - IV <
. {f%
a) What is job evaluation ? State the various methods of job Q\\ 10
evaluation. Explain any two. <<
M
b) Explain 'Taylors differential piece rate system' and Halsey;bg 10
incentive plan' of incentive scheme along with merits & demerlts
O
c) i) Whatis value analysis ? State its objectives. < 5
& 5
ii) Define value what are different types of values 5
UNIT -V
L7
a) What is man — machine system ? Give théclassification and 10
explain types of man - machine system '
b) i) Give the requirement of good mdustnal seating. 5
ii) Write a short note on 'Ergonomlcs and safety". 5
c) Define 'Anthropometry'. Descrlbe the anthropometric principles in 10

brief. b

dededeke dek ke kek
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—Theory-of Machines -1

(1090 / 1080) H
| &
: ‘ )

P. Pages:3 _ (@

v
Time : Three Hours Max. Marks : 1\ﬁ

&
g;,;x
Instructions to Candidates : : : A

1. Do not write anything on question paper except Seat No /é}

2. Answer sheet should be written with black ink only. Gifaph or
diagram should be drawn with the same pen bemg\&sed for
writing paper or black HB pencil. QV

3. Students should note, no supplement will be provtded

4. All questions are compulsory, solve any two ths out of a, b, ¢
in each question.

Q\f
N
. Assume suitable data if necessary. oy

5
6. Use of non-programmable Calculator is aliowed

1. a) i) What is steering gear mechanism? lenve the condition for 5
correct steering.
) ii) What is inversion of klnematlc chaln’? Explain Oldham's 5
coupling. :
b) The mechanism shown in fig’ (1) The various dimensions are 10

OA =120 mm, AB = 500 mm‘/ BC =120 mm, CD = 300 mm and DE
= 150 mm. The crank OA{rotates at 150 RPM. CDE is the bell
crank lever. Determlne\the absolute velocity of point E.

200mm
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c) An engine mechanism is shown in Fig. (2). The crank CB = 100 10
mm and the connecting rod BA = 300 mm with centre of gravity G,
100 mm from B. In the position shown, the crankshaft has a speed
of 75 rad/s and angular acceleration of 1200 rad/s?. Find:

1)__Velocity of G and angular velocity of AB

4
2) acceleration of G and angular acceleration of AB. m@%
‘ O
2. a) Write short notes on. 1%‘?}}
, N
i) Dynamic equivalent system. @2%
ii) Trifilar suspension system. \@
oS
AR
b) What is an equivalent length of compound pendulum? Denvgan 10
. equation for frequency of compound pendulum \;C
&K :
c) A connecting rod is suspended from a point 25 mm ab v<é the 10
centre of small end, and 650 mm above its centre of«g avity, its
mass being 37.5 Kg. When permitted to oscillate, t ﬁ% time period
is found to be 1.87 sec. Find the dynamical equn@l’ent system
constituted of two masses, one of which is Iocated at the small end
centre.
3. a) Derive loop closure equation for four barmechanism. 10

b) In an IC engine mechanism Crank radius is 50 mm and connecting 10
rod length 250 mm. Write loop closure equation when the crank is
at 30° from IDC.

H \z»«z, B
W /

c) Explain vector complex method for finding the velocity of piston in 10
single slider mechanism. >’

\ y

4. a) An applied force or effort of 1500 N is required to be able to move 10
the body up with un|form velocity up an inclined plane of angle 12°
with force acting perallel to the plane. With the inclined plane
angle increased, to 15°, the applied force increased to 1700 N.
Determine the mass of the body and the coefficient of friction
between the body and the surface of inclined plane.

b) Prove that for maximum efficiency of screw jack using square 10
threaded screw is given by

1-sin¢

ﬂmax=m

e - 025 2



e - 025

¢} The pitch of 50 mm. Mean diameter threaded screw of a screw ja

ck 10

is 12.5 mm. The Coefficient of friction between the screw and the

nut is 0.15. Assuming the load to rotate with screw.
Determine:

i}—the-torque-required-on-the-screw-to-raise-aload-of-30-KN-

ii) the ratio of the torque required to raise the load to torque
required to lower the load.

iii) the efficiency of the machine.

Q\w’

5. a) Prove that the maximum power transmitted, conS|der|ng centrlfugal(\f 10

tension is give by.

0.5 /sl‘e
2T 1 T Y >
=———|1——— x| — | KW
3000[ eue]x(3mj é’
P
O
where, <f<’
T= maximum permissible tension in belt (N). //Q
m= mass of 1 m length of belt (Kg). cat

u=coefficient of friction between belt & pulley. \ifv
6= angle of contact of belt on pulley in radian.,y{}

S
z,

b) Calculate the maximum power transmltted\by an open belt drive
embracing a pulley by 120°, if the maxmtﬁn stress in the belt is

10

not to exceed 1.4 N/mm2. What is the coiresponding linear speed

of the belt? Particulars of the belt ava|lable are:
width = 100 mm, thickness = 6 mms ©=0.97 gm/cm3. Assume
u= 0.3. "\A}‘

c) Two parallel shafts connected by a cross belt drive have the
diameters of pulleys 400 mm ‘and 600 mm respectively. The
direction of rotation of the driven shaft is required to be reversed,

10

by changing over to an\open belt drive. State if the same belt can

be used. If not, whata}s ‘the remedy? Assume that the centre
between the shaft, ts fixed at 6 m.

,«\\
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Instructions to Candidates : \g;,‘
1. Do not write anything on question paper except Seat No. <
2. Answer sheet should be written with black ink only. Gra})h or
diagram should be drawn with the same pen being l».gsed for
writing paper or black HB pencil. X
3. Students should note, no supplement will be prowd@
4. All questions are compulsory. o)
~ 5. Use of non-programmable electronic calculatorxi,S/allowed
6. Use of statistical tables is allowed. ff/
1. Attempt any four. ; 20
a) Solve (D% +2)y=e > +cos3x+x> +: x2
b) Solve (D?-4D+4)y=28x% 2Xsfn2x
c) (D2 —-2D)y = e* sinx; solveg.;fi'y"the method of variation of parameters.
O
5
2 —X\2 7
d) (D?-fy=(1+e -
2d2y dy & logx
e) x +5X—<%By =—+
dx2 A% x2
f) The dlfferent|al equation for the displacement y of a whirling
shaft wrfen the weight of the shaft is taken into account is
d4y Ww
El—v———y W taking the shaft of length '2¢' with the origin at the
dx g
.centre and short bearings at both ends, show that the maximum
- deflection of the shaft is ?(sechal+secal 2)
2w?
e - 026 1 P.T.0




Attempt any two.
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a) i) Solve %—y+2y=0052t !
dt dt
%+9X—2x=sin2t
dt—dt T
W
dx _dy d 3 O
i) Solve, == Y
z°y Z°X  y°Xx oy
\z&
2 2 10
b) If vy _026_)2/ represents the vibration of string of length '¢' fixed at botﬁ:>
o2 ax o
ends, find the solution with boundary conditions ; <<\
. _ 8 <
i) y0t)=0 ii) ;
ii) (@j =0 iv) y(xO) k(4x-x%); 0
ot Ji—g £

c) A rectangular plate with insulated surface is 10. cm>w1de andso 10
long to its width that it may be conmderedq/nflmte in length
without introducing an appreciable error. If th’e temperature of

the short edge y = 0 is given by,

u=20x for 0<x<5
=20(10-x) for 5<x<10

and the two long edge x = 0, x = 10 ‘as well as the other short
edge are kept at 0°C, then flnd the temperature u at any point

(X, ¥).

Attempt any four. o

a) Find L {

c) Evaluate J'F COSt]dt
t?

_~\‘*\\

AN
i
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d) Find inverse Laplace Transform of ;
S
Se 2 +qne”®
s2 42
e) Find inverse Laplace transform of
~_ S+4 v
S(S-1)(S? +4) O
f\g}
&
f) Using Laplace Transform solve the differential equation A
y'—4y'+4y =64 sinz <§Z“
given y(0)=0; y'(0)=1 (5
4, Attempt any two. éfg?
N
a) i) From the following frequency distribution, compuqé« he 5
coefficient of variance. O
Marks | 1-10 [11-2021-3031- -40 | 41 - 50 | 51-60
No. of candidates | 3 16 | 26 | 31 t 16 | 8 |
i) Calculate the first four central momerﬂs for the following 5
data. o
0 1 2 | 3| 4 5] 6
5 |15 |17 | 25 19 14 L5
b) i) Find the coefficient of corre|at|on between x and y from the 5
given table. AN
80 | 45 | 55 | 56 58 60 | 65|68 |70 | 75 | 85
81 | 56 | 50|48 | 60 | 62 64 | 65|70 | 74 | 90
-7V
ii) Discuss the kuftésns of the following data. 5
Class | 0-10 | 10-20 | 20-30 | 30-40
f 1 3 4 2
\ /
c) i) The\/followmg regression equations and variances are 6
obtalned from a correlation table ;
HEOX 9y-107=0 ; 4x-5y+33=0
tvariance of x = 9 find :
l) the mean of x & y ii) the standard deviation of y.
B “""'ii) Write a note on Kurtosis. 4
e - 026
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5. Attempt any two.
a) i) The probability that a man aged 60 will live to be 70 is 0.65. 5
What is the probability that out of 10 men, now 60, at least
7 will live to be 70 ?
ii) Show that the Fourier transform of 5 %:%mf;? '
2 2 p
f(x):e—X /12 is e—7\. 12 e’"‘i‘:§>
1)
b) i) Fit a Poission distribution to the following data. Q}\@?
X 0 1 | 2 3 4 Q\Z\
Observed frequencies f; 30 | 62 | 46 | 10 2
&
ii) Find the Fourier sine transform of the following funcvgon : 5
X , 0<x<1 O
f(x)=42-x , 1<x<2 &
A~
0 , x>2 e
\{/
Q% /
c) i) Pipes for tobacco are being packed in tancy plastic boxes. 5
The length of the pipe is normally dlstnﬁﬁted with u=5" and
o =0.1" . The internal length of the boxes is 5.2". What is
the probability that the box would "‘é}small for the pipe.
ii) Using inverse sine transform,“fmd f(x) it 5
1 _ R
)=y
i
**(**********
;;}\ 7
<j
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Material Science

(1030)- :
i;i‘;)
P. Pages : 2 | &
: -
Time : Three Hours Max. Marks : 10@\
{é{%
Instructions to Candidates : '
1. Do not write anything on question paper except Seat No. \\
2. Answer sheet should be written with black ink only. Grth or
diagram should be drawn with the same pen being ”kgs\ed for
writing paper or black HB pencil. ;;:;9
3. Students should note, no supplement will be prowQed
4. Attempt all questions. 9)
5. From each question attempt any two sub questw/ns out of a,b,c.
6. Figures to the right indicates full marks. fj
7. Use of non programmable calculator is allo ;ed
8. Assume suitable data if necessary. ‘\ /
1. a) i) Whatis lattice parameter ? Determlne<the relatlonshlp 6
between the atomic radius and Iattlce parameters in BCC and
FCC structure.
ii) Why FCC metals are in generalxmore ductlle than BCC and 4
HCP metal. he
b) i) Differentiate between thefj‘"ljlowing. 6
1) Ship and Twining. .
2) Plastic deformati_qg-\Of single crystal and polycrystalline
material. e
i) Show that atomic ‘packing factor for FCC crystal structure 4
is 0.74.
c) i) Differentlatﬂemb:étween 6
1) Ceramgcs and composites.
2) Metal matrix composites & fiber reinforced composite.
i) Explaln plastic elastomers and list the applications of the 4
same
2. a) Wh_a‘t\IS notch sensitivity ? Explain charpy Impact test and lzod 10

Impact test.

T - 027 1
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b) i) What do you understand by creep in metals ? Draw a typical. 6
_ creep curve and explain various stages in creep.
i) List various NDT test and explain dye penetrant test. 4
c) i) Draw neat and self explanatory sketches of the following. 6
1) Ductile and Brittle factures .
2) Stress strain curve for mild steel, cast iron and copper. e‘§,>
ii) Explain Magma flax testing method. 4 qgi’%
. ok
a) i) What are various strengthening mechanisms. Explain g‘t/}
Dispersion Hardening in detail. 3
i) Explain solation Hardening treatment. 24
b) Draw typical eutect|c system diagram and explain it's |mportant \Mf}s 10
features with suitable example of system. ,é%\f’.\
</ ¢
Y
c¢) What is coring ? Explain why it is not desirable and also qxplaln 10
the various methods of eliminating coring. <:;111
A
a) Enumerate the various methods of powder manufacgmng ? 10
Describe any two of them. 3
N /
\\f
b) Explain pyrometry ? List various methods of rm?asurlng 10
temperature and explain Resistance pyromgtgr with sketch.
¢) i) Define the following. 6
1) Tap density.
2) Apparent density. }\
3) Green density. R
ii) What is conditioning of metal powders ? Why it is done ? 4
a) i) What is oxide film? Explam |ts formation and growth 6
mechanism. O\
i*a;
i) List various methods of corrosion control. Explain any one of 4
them in details. »°
b) i) Whyis sease’ﬁr cracking a major problem in brass component? 6
i) Explaln Phy3|cal Vapour Deposition (PVD) in brief. 4
c) 10

What is \|§gj_r;h=1b|tor? Classify them and explain with applications.

kkkkkkkkkkkk
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Strength of Materials

(1020)—
o%?
B
P. Pages: 4 &
Time : Three Hours Max. Marks : 10@?‘%
Ny
, o
v
Instructions to Candidates : 0
1. Do not write anything on question paper except Seat No. }f_\\”’“
2. Answer sheet should be written with black ink only. Grgph or
diagram should be drawn with the same pen being ,L@fed for
writing paper or black HB pencil. : ) O
3. Students should note, no supplement will be prowd\é”é\
4. Attempt complete question at one place only. \}
5. All questions are compulsory and solve any two<b|ts from a, b,
c in each question. Q;\/
6. Assume suitable data if necessary. if
5. Use of non programmable calculator is allowed.
e
{w.
UNIT - &
1. a) i) Define factor of safety ' 2
ii) A circular steel bar ABCD: Flgldly fixedat A& D is 8
subjected to axial loads: of 50KN and 100 KN at B & C as
shown in fig. 3
o
A <EI> 75¢
259 B 50f§fﬁ
N 50KN — 100kN —
300mm / 400mm 500mm

\N,

F|nd the loads shared by each part of the bar and
\dlsplacements of the points B & C. Take E for steel as 200
_.G.pa.

e - 0::28 1 PTO
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Define Bulk modulus. 2

A bar of 30 mm diameter is subjectgd to a pull of 60KN. 8
The measured extension on gauge length of 200 mm is
0.1mm and change in diameter is 0.004mm. Calculate.
i) Young modulus ~ jj}) Poisson'sratioand

e - 028

iii) Bulk modulus. O
Explain temperature stresses and temperature strains .

A composite bar consisting of steel and aluminum

components as shown is connected to two grips at the
ends at a temperature of 60°C. Find the stresses in the two
rods when the temperature falls to 20°C. o

s

i) If ends do not yield QY
ii) If ends yield by 0.25mm. Take Es =2 x 10° N/mm@’
Ea= 0.70 x10° N/mm?, ag =1.17 x 10  per °C and o (X234
x10 - per °C. . <')’</

Aluminium B,

é\

N steel

33—

2
250mm”™

800mm 400mm

UNIT -1l
Define principle stresses 4\ 2
At a point in a stralneg materlal the principle stresses are 8
100 N/mm? (tensile) and 60 N/mm?2 (compressive).
Determine the normal stress, shear stress and resultant
stress on a plane! inclined at 50° to the axis of major
principal stress “Also determine the maximum shear stress
at the pomta

2

Explaln pr‘@of resilience and modulus of resilience. 2

An elemental cube is subjected to tensile stresses of 30 8
N/mm2 and 10 N/mm? acting on two mutually perpendicular
pIanes and a shear stress of 10 N/mm? on these planes.

g:lraw the Mohr's circle of stresses and hence determine

. the magnitude and directions of principal stresses and also

~ the greatest shear stress.



) i)

—a)-When a pull of 10_-KN-applied-gradually.

e - 028

A solid vertical prismatic steel bar of equilateral triangular 10
section of side 20 mm is firmly fixed at the top. A rigid
collar is attached at the lower end at a distance of 600 mm

from the top. Calculate the strain energy stored in each of
the following cases.

b} When a force of 8 KN is suddenly applied m@
¢) When a weight of 4 KN falls through 120 mm before it (:;?‘

strikes the collar. ,\%{2:?

E=200 G.pa. v

Y
@2‘*
V:..,‘.;:f.:;“
&
N
UNIT - 1il o8
| o<
3. a) Draw the shear force and bending moment diagra;sfxf%r a beam 10
given below. ﬂg&
20kN/m

A
AN C D

il

I 1 1
e »it bl

m am M 1m

b) From a given shear force d_j-,é‘ﬁ?am develop the beam loading 10
diagram and draw bending.:moment diagram.

2kN

BN
S

2kN

6kN

plet

S ndm 2m

P

X

3 P.T.O
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c) A cantilever of length 2 meters carries a uniformly distributed 10
load of 2500 N/m for a length of 1.25 m. From the fixed end
and a point load of 1000 N at the free end. It the section is
rectangular 120 mm side and 240 rmm deep, find the deflection

at free end. Take E= 10,000 N/mm?2.

UNIT - IV

4. a) Derive shear stress distribution formula. 10 Q)f"i?‘}

b) A timber beam of rectangular section is to support a load of 20 gﬁ’
KN uniformly distributed over a span of 3.6m when beam is Q\E‘
simply supported. If the depth of section is to be twice the .
breadth and stress in the timber is not to exceed 7 N/mm? Elhd
the dimension of the cross section.’ 4%

{<//

c) A column is rectangular in cross section of 300mm x 40§mm in 10
dimensions. The column carries an eccentric point |Q/ad of 360
KN on one diagonal at a d|stance of quarter dlagoﬁ%I |ength

5

stress d|str|but|on diagram for any two adjace@/SIdes
OV

4 v’
UNIT -V 4
5. a) Derive the lame's equation for thick cyllﬁdrlcal shell. 10
b) A thin cylindrical steel vessel has hennsphencal ends. Overall 10

length of vessel is 550mm. The, outer diameter of the cylinder
is 100 mm with thickness of metal 5mm. Calculate the change
in the volume of vessel, when it is subjected to on internal
pressure of 15 MPa. Take E 200 G.pa and p=0.3.

c) A hollow circular shaft: has an external diameter of 120mm and 10
an internal diameter “of 100mm. The maximum permissible
shear stress is 100\MPa and twist is not to exceed 3.6° in
length of 3m. Maleum torque is 25% more than the average

»\“

power that can be transmitted. Take G= 80 G. pa

khkdkdkdkhkhkhkhkkkhkkkk

e - 028 4 214/ 40



Seat Number

e+ - 029

* 2 15 9 %

Manufacturing Engineering - I.

(1040) :
(\9_
I
P. Pages : 2 &
. &
(‘o}
Time : Three Hours Max. Marks : 10,g v
,.,&
<
Instructions to Candidates : &
1. Do not write anything on question paper except Seat No.
2. Answer sheet should be written with black ink only. Gra h o
diagram should be drawn with the same pen being u~sed for
writing paper or black HB pencil. X
3. Students should note, no supplement will be provndedf
4. Solve any two from each question. B
5. Draw neat sketches wherever necessary.
6. Figures to the right indicates full marks. f;i“
UNIT - | o

1. a) Write short notes on the following. G‘J“y\mg suitable sketches. 10

i) Cope and drag pattern ||) Gated pattern.

iii) Segmental pattern. )<”’ “Solid pattern

v) Follow board pattern. <~

b) What is core? How many«types of cores are there? Explain 10
them with the help of sketches
c) Explain following cas’rlng processes with neat sketches. 10
i) Continuous Castlng
i) Centrifugal. Casting
UNIT - II

2. a) Explairg,\i'@\i‘fh neat sketch machine forging & cold forging. 10

b) Whatls principle of operation in Rolling process? With the help 10
of:neat sketch explain process of rolling tubes.

c) Describe with neat sketch wire drawing. 10

e - 029 1 PT.O
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UNIT -1l
3. a) What is welding? Sketch & explain the following welding 10
processes.
i) Friction welding. ii) Submerged arc welding.
b) Draw a neat sketch of Electric arc welding & explain it. 10 mgg
Differentiate between A. C. & D. C. welding. {g;}
L3
c) What is welding defects? Name welding defects, their causes 10/“39
& remedies. \§;~’
{:‘53\
UNIT - IV .
. N
4, a) Explain the following in brief gear manufactured by — é”\i\ 10
1) Casting 2) Roll forming. -é‘*
N //:\
b) Why gear finishing is required? Describe varies geafr{fimshmg 10
operations. ,,<<
c) Explain the threads are manufactured by castlng & thread 10
rolling processes. /;\,
UNIT-V o
5;
5. a) Describe the various work holding equ&pment used on a turret 10
lathe.
b) i) Describe with neat sketch automat|c indexing on turret 5
lathe.
i) State the difference between capstan & turret lathe. 5
c) Describe different types of multi spindle automatic machine. 10

¥
"\\ \

g\v'\\.‘ khkkkkkkkkkkx
N
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Applied Thermodynamics

(1.050)

\1TUov) (\9
>
P. Pages: 4 (éi}
SX
Time : Three Hours Max, Marks : 10@52’
gg\:,
&
Instructions to Candidates : {5
1. Do not write anything on question paper except Seat No. v;?*
2. Answer sheet should be written with black ink only. Gr 5h or
diagram should be drawn with the same pen being u;sed for
writing paper or black HB pencil. (
Students should note, no supplement will be prowdédf
All questions are compulsory. g
Attempt any two subquestion from each questleﬁ/out of a,b,c.
Figures to the right indicate full marks. %
Use of Mollier charts, steam table and /T)on programmable
calculator is allowed.
Assume suitable data if necessary.

o
ey

(0]

UNIT -1 %

1. a) Explain the procedure of determlnatlon of - calorific value of a 10
gaseous fuel by a Junker's gas caionmeter
b) C:2He burns completely with alr‘When the air-fuel ratio is 18 on mass 10
basis. Determine the percent excess or percent deficiency of air as
appropriate and the dew ppmt temperature of combustion products
when cooled at 1 atm. .

c) During production of\f;as the air and steam are passed through an 10
incandescent coal.bed. The coal is seen to have 95% of carbon and
remaining as mcombustlble The gas produced has hydrogen,
nitrogen and. carbon monoxide. Determine, the steam required per
kg of coal/and total air required per kg of coal when the heat of
formation for steam is 147972 kJ/kg of hydrogen and for carbon
monox_lqe it is 10324 kJ/kg of carbon. Also obtain volumetric
analysis of gas. Take temperature of water as 20°C at 1 atm
pres%ure. Take air to have 23.2% O2, and 76.8% N2 by mass.

e - 030 1 P.T.0
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UNIT -1l
2. a) Prove that the draught produced, in mm of water by a chimney is 10
g|ven by h=353H [i—i( ma+1 H
Ta Tg\ ma
b) Draw up a heat balance sheet for the boiler in kd per kg of dry coal 10
and also determine the boiler efficiency and effectiveness of air e
heater for the following data obtained during boiler trial. The boiler (ﬁ%”
has economiser and air preheater as two accessories in it. \<§f
N
Atmospheric air temperature : 15°C Q\z\
Steam generation : 40 bar, 400°C {4
Steam generated per kg of coal = 8 kg G\:S}
Feed water temperature at inlet to economiser = 27°C é;,
Feed water temperature at exit of economiser = 137°C \@
Moisture in coal burnt = 1.5% @
Flue gas temperature entering air heater = 300°C (‘v\’}”
Flue gas temperature leaving air heater and entering: c”fwlm ney =
150°C (/\/

Temperature of air entering boiler furnance = 12 %C

Dry coal composition by mass = 84%C, 4%H2 7%02 and reminder
ash.

Dry flue gas composition by volume = 12. 5°/C02 7.5%02, 80%N2
Datum temperature = 15°C "

Colorific value of coal = 32600 kJ/kg f

For air and dry flue gas, CP = 1.0032, kJ/kg K

Partial pressure of vapour in flue gag'= 0.075 bar

Specific pressure of vapour = 2. 0664 kJ/kg.K

Determlne the boiler efﬁmency and the efficiency of heat exchange
in air heater. Also prepare heat balance sheet in kJ per kg of dry
coal.

’»“‘3/\-

c) A steam generator dellvers steam at 100 bar, 500°C (enthalpy, 10
h=3373.7 kJ/kg). The feed water inlet temperature is 160°C (h=677
kd/kg). The entha pres of saturated liquid and saturated vapour at
100 bar are 14‘0 .65 and 2724.7 kJ/kg respectively. The steam
generation rate is 100000 kg/h and the steam generation efficiency
is 88%.

Estimate._:

i) The: fuel burning rate is kg/h, if calorific value of fuel is
24< mJ/kg,

i) _'The percentage of total heat absorbed in the economiser,

~-evaporator and superheater.

GG - 030 2
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Assume that only latent heat is absorbed in the evaporator and
neglect any pressure drop.

UNIT -1l

W7—3—.fﬂa\—)A/—V—ha—tfaret—hefma-sensffeHnefﬁreienwi—nesupfaee—cenrdeﬂser—?_—io—{:;ﬁw
b) A steam power plant works on regenerative cycle with steam 10 (:\E}"‘%
entering first turbine stage at 150 bar, 500°C and getting expanded t:§>
in three subsequent stages up to the condenser pressure of 0.05 f“g:’
bar some steam is bled out between first and second stage for feed @f?
heating in closed feed water heater at 10 bar with the saturated «*
liquid condensate being pumped ahead into the boiler feed water™
line. Feed water leaves closed feed water heater at 150 bar, 15Q§3~@
steam is also taken out between second and third stages at 1,5bar
for being fed in to an open feed water heater working &t“that
pressure. Saturated liquid at 1.5 bar leaves open feed wate) heater
for being sent to closed feed water heater considering:mass flow
rate of 300 kg/s in to the first stage of turbine determine cycle
thermal efficiency and net power developed in kw. Q/sé give layout
and T-S representation. %
o
c) A steam power plant use steam as working flu@ and operates ata 10
boiler pressure of 5 MPa, dry saturated and e ‘condenser pressure
of 5 KPa, Determine — Nk
i) carnot cycle.
i) Rankine cycle.
iii) Enthalpy at the end of expan3|on
iv) Net work done.
v) Work ratio.

‘/
( )
UNIT v

3 \-(\

4. a) Prove that maximum discharge in a steam nozzle per unit area at 10

n+1 172
O P1 2 _
the throat is |ven b 3 IVI =[1000 x —(—jn 1
J y max [ vq\n+1

b) A steam turb|ne develops 190 kw with a consumption of 18 kg/kw.h. 10
The pressure ‘and temperature of steam entering the nozzle are 11.8
bar and 220°C respectively. The steam leaves the nozzles at 1.18
bar, The ‘diameter of nozzle at throat is 8mm find the number of
nozzles If 8 percent of the total enthalpy drop is lost in friction in
dlve\rglng part of nozzle, determine the diameter at the exit of the
nozzle and exit velocity of leaving steam.
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Derive an expression for the mass of steam discharged through a 10

nozzle and condition for maximum value.

UNIT -V

5, a) Asingle acting two stage air compressor delivers air at 18 bar. The 10 .

temperature and pressure of the air before the compression in L.P. m?
cylinder are 25°C and 1 bar. The discharge pressure of L.P. cylinder P

7

is 4.2 bar. The pressure of air leaving the intercooler is 4 bar and o
the air is cooled to 25°C. The diameter and stroke of L.P. cylinder Y
are 40 cm and 50 cm respectively. The clearance volume is 5% @’
stroke in both cylinders. The speed of the compressor is 200 r.p.m. Q\i‘)
Assuming the index of compression and re-expansion in bo hfi}
cylinders as 1.25, Cp for air = 1.004 kJ/kg.K, find : o
i) Power required to run the compressor, and Q;\
ii) Heat rejected in intercooler / min. g/

b) A multistage air compressor is to be designed to glévate the 10
pressure from 1 bar to 125 bar such that stage pressure ratio will
not exceed 4. o
Determine : é/
i) Number of stages. Y
i) Exact stage pressure ratio. P
iii) Intermediate pressures. o

G

c) Derive the equation of condition for rr)[f“r_fﬁfrhum work per kg of air 10
delivered by two stage compressor with’ perfect intercooling. Also
derive the equation of minimum wc kK> for multistage compression.
For both derivation assume no clearance volume.

Nl
AP
N
\.\f‘?"%**********
Oy
S
S
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Describe with sketches compensating devices that are

10

incorporated in main metering system as compensating Jet, air

bleeding device and back suction control.

Describe with the help of suitable sketches.
i) Jerk pump system

10

b)

& - 060

ii) Common rail system
iii) Distributor system.

UNIT -1l

Discuss important functions of the lubricating system. What is 1

the significance of flash and fire points of lubricant?

What do you understand by ignition timing? Discuss the
various factors which affect ignition timing requirements.

Why cooling of an internal combustion engine is necessaty?

What would happen if engine temperature is 50°C? R
”}g,.w
UNIT - IV ,423

What is ignition lag? Discuss the effect of engme»varlables on 10

ignition lag. {{/@
Describe the phenomenon of detonation or: knocklng is Sl
engine. Discuss the ill effects of detonatlon

wM

What is HUCR? What is octane number’7 How octane number 10

'''''''

is found? What is RON and MON? .

UNIT -\
A 6 Cylinder petrol engine operates on the four stroke cycle.

The bore of each cylinder is- 70 mm and the stroke is 100 mm.

The clearance volume per cyllnder is 67 cm? At a speed of
3960 rpm the fuel consumptlon is 19.5 kg/h and torque

developed is 140 N.M, calculate a) Break power b) Brake mean

effective pressure c) Break thermal efficiency if calorific valu
is 44 MJ/kg d) Relatlve efficiency on break power basis
assume that the eng|ne works on constant volume cycle.
Take V=1 4 &

What is the cause of formation of CO and NOX? What is the
effect of- alr fuel ratio on CO and NOX emission? What is the
effect ot‘spark advance on NOX emission?

Name four different methods for measurement of engine
frl__ctlon power. Describe Willans line method? To which types

kkkkkkhkkkhkkkkkik

e

10

10

.of engine it is applicable what is the accuracy of this method.
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Internal Combustion Engine
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Instructions to Candidates : (9
1. Do not write anything on question paper except Seat No. \3‘

2. Answer sheet should be written with black ink only. Gr h or

- diagram should be drawn with the same pen being Wu;sed for

writing paper or black HB pencil. %

Students should note, no supplement will be prowd(vg‘df

Attempt complete question at one place only. {

All questions are compulsory and solve any twg “pits out of a, b,

c, in each question. fﬁ’

6. Assume suitable data if necessary. /j

L
UNIT -1 o ”

1. a) Sketch the Otto cycle on P-V & T-S dlagram'? Obtain an 10
expression for the air standard effuc:ency Hence show that the
efficiency of Otto cycle is Iower than that of Carnot cycle?

b} An engine works on air standard Diesel cycle whose 10
compression ratio is 14. The pressure and temperature at the
beginning of the cycle ared bar and 300k respectively The
maximum temperature Qf‘cycle is limited to 2500°C Determine
thermal efficiency and m"”éan effective pressure of cycle.

/

ar®

c) Sketch the stlrllng cycle on P-V and T-S diagrams. Compare 10
carnot, stlrllng\and Ericsson cycles operating between the
same sourcesand sink temperatures and with equal changes in
specific vngme

UNIT - Il

2. a) Why\nch mixture is required for idling and for maximum 10
power'? What are the mixture requirements for starting,
warmup and acceleration?

e - 060 1 P.T.O
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c) An epicyclic gear train is composed of a fixed annular wheel A 10
having 150 teeth. Meshing with A is a wheel B which drives wheel
D through an idle wheel C. D being concentric with A wheels B and
C are carried on an arm which revolves clockwise at 100 rpm about
the axis of A and D. If the wheels B and D have 25 and 40 teeth
respectively. Find the number of teeth on C and speed andsenseof o

rotati f £
lon OC g’\,
. &
<§>/
%

<

4

>

Q
j:/g
2§?
UNIT -V &
Q}}»

5. a) Four masses A, B, C & D are completely balanced. M‘asses c&D 10

makes an angle of 90° & 195° respectively with tl;lat of mass B in
the counter clockwise direction. The rotating m@sses have the

following properties. v
mb = 25 kg ra = 150 mmif/
mc = 40 kg r, = 200 r]:Em
md = 35 kg e = 10Qmmm

rd = 18{6}mm

Planes B & C are 250 mm apart dete(mlr*e the
i) mass A & its angular p03|t|on</§:wth that of mass B.
if) positions of a|| planes relatlxe~to plane of mass A.
d,-
b} Explain in brief : 10

U

wi%

i) Static balancing maeﬁﬁi'ne.

“““““““““

c) Write short note/»é,\ 10

&,
<
N

i) Swaylng eouple

i) Ham\m:er Blow.

kkkkkhkkkik
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UNIT - 11l

All the arms of a porter Governor are 178 mm long and are hinged
at a distance of 38 mm from the axis of rotation. The mass of each
ball is 1.15 kg and mass of sleeve is 20 kg. The Governor sleeve

10

begins to rise at 280 rpm. When the links are at-an angle of 30°to
the vertical. Assuming the friction to be constant determine the
minimum and maximum speed of rotation when the inclination of the
arms to the vertical is 45°.

Explain the effect of gyroscopic couple on aeroplane.

Find the angle of inclination with respect to the vertical of a tv\vga
wheeler negotiating a turn given — combined mass of the vem'\;b-le
with its rider 250 kg. Moment of Inertia of the engine flywh ej’\“O.3
kg.m2. Moment of inertia of each road wheel 1 kg.m?. S@“eed of
engine flywheel 5 times that of road wheels and invﬂn% same
direction. Height of centre of gravity of rider with vehiclg’f()“.G m. Two
wheeler speed 90 km/hr. Wheel radius 300mm. Radiyé\f;of turn 50 m.
UNIT - IV &
A

A three start worm has pitch diameter of 80 ?ﬁﬁ'& pitch of 20 mm.It
rotates at 750 rpm & drives a 40 tooth worm’gear. If coefficient of
friction is 0.06 find : W6

i) The helix angle of worm.
ii) The speed of gear.

iii) The centre distance Gt
oy
iv) Efficiency . S
v) The lead angle for maxi}:muh efficiency.

vi) Maximum efficiency{»f“‘}'

e\
IS Q\\«} :
L

. . B
Explain following term :
i) Arc of contact. 3"

o\

ii) Path of cc\)\fiita!'bt.
iii) Numbe,\r:{é‘\f) pairs of teeth in contact.
iv) Interference in involute gears.

V) I\/I|n|mum number of teeth.

10

10
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Break drum
Break drum Barrel ¥
5560 mm ¢ 420mm \\\\\
- NN O
Barrel vV
&
Y
m Y
[} &
m = 4500 kg X
<
c) Explain the construction & working of — \fﬁ 10
. . ,\:\
i) Belt Transmission Dynamometer: égf
| S
if) Epicyclic train dynamometer. Q}T\f’;ﬁ
- &
UNIT -1l N
poy -
a) Draw a cam profile to drive an oscillating rolle;f follower to the 10
specification given below. ;,,’”,}"
i) Follower to move outwards through an aggﬂlar displacement of
20° during the first 120° rotation of thg;cam.
ii) Follower to return to its initial posmon during next 120° rotation
of the cam.

iii) Follower to Owell during the ne; ¢t3120° of cam roation.

The distance between pivot centre and roller centre = 120 mm,

distance between pivot centre and cam axis = 130 mm. Minimum

radius of cam =40 mm rad|us 81‘ roller = 10 mm.

Inward and outward strokes ‘takes place with simple harmonic

motion. e
b) Explain the terms as aﬁfilied to the flywheel - 10

i) Fluctuation of epergy

ii) maximum fluctUatlon of energy.

iii) Coefficient ef”fluctuatlon of energy.

iv) Coefﬂmerﬂ;of fluctuation of speed.
c) A punchir]gifﬁress is required to punch 40 mm diameter holes in plate 10

of 15 mm thickness at the rate of 30 holes per minute. It requires

6 Nm. of energy per mm?2. of sheared area. If the punching takes 1/10
of a‘second & the rpm of the flywheel varies from 160 to 140
determlne the mass of the flywheel having radius of gyration 1
metre.

e - 059 2
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Theory of Machine - 11
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Instructions to Candidates : &)

1. Do not write anything on question paper except Seat No. SS‘
2. Answer sheet should be written with black ink only. Gr yh or
diagram should be drawn with the same pen belngj,,t.(sed for

writing paper or black HB pencil. &

. Students should note, no supplement will be prowc{e

. All question are compulsory & Attempt any two bits out of a, b,
¢ from each question. (8

. Non programmable calculator is allowed. \<§

. Assume suitable data if necessary. X

E }
e

/\
W
=

W

[o2 &)

UNIT -1
/}3
1. a) A band and block brake having 14 block§ each of which subtends 10

an angle of 14° at the center is applied t6°a drum of 900 mm effective
diameter. The drum and the flywheel>mounted on the same shaft
weigh's 20 kN and has a combmecf\radlus of gyration as 600 mm.
The two ends of the band are attached to pins on opposite sides and
the brake lever fulcrum at d|§§tances of 40 mm and 160 mm from
fulcrum. The coefficient of friction between block and drum is 0.3.
Find out the minimum force"\'reqwred to applied at the end of the
brake lever at a distance 'of 600 mm from the fulcrum to bring the
system to rest from rate}i of 350 rpm in 8 seconds.

o

b) The rope of a wmc@ crab supports a dead weight of 4500 kg mass 10
and is wound roUnd a barrel of 420 mm diameter. A brake drum of
560 mm dlameter is keyed to the barrel shaft. A differential band
brake acts g\xn “the drum with its two ends attached to pins on
opposite SIdeS of the fulcrum of the block at 25 mm and 125 mm
respectlv\ely The band embraces 70% of the circumference of the
to be; abplled at the end of the brake Iever 1 m from the fulcrum.

P diagram on next page
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Property Water Acid
Density (kg/m®) 998 1800
Thermal conductivity (w/mk) 0.6 0.3
sp. heat (J/kgk) 4187 1465
Kinematic viscosity (m?/s) 1x10% | 6.8x10° %{‘3}
. 2 oy
Fouling factor (m“k/w) -- 0.0002 o
Use following Relation %q>)
Nu = 0.023 (Re)%-3(Pr)°3, E\g}w
c) A steam condenser is transferring 250 kw of thermal energy at{wgg/ 10
condensing temperature of 65°C the cooling water enters the
condenser at 20°C with a flow rate of 7500 kg/hr. Calculate th“ og
mean temperature difference. If overall heat transfer coefﬁ 4Nt for
the condenser surface is 1250 w/m? °C. What surfaceﬁ’area is
required to handle this load ? What error would be |ntrodUced if the
arithmetic mean temperature difference is used rather;%than the log
mean temperature difference ? /\/
A
k/
a) i) State and explain the different modes of mg}s\s fransfer. 6
ii) State Fick's law of diffusion. o 4
4\2"3
b) Show that the total mass of water vapj@i}lr diffused from a water 10
column to the air passing over the water”container is given by
DA Mw Pt Pt -Pw
(MW)tota1 = —= loge 2
GT (X2—X1) Pt— P
c) The air pressure in a tyre tube of surface area 0.5m? and wall 10

thickness of 0.01m is approxmated to drop from 2 bar to 1.99 bar
in a period of 5 days the soJublllty of air in rubber is 0.07 m3 of air/m?3
of rubber at 1 bar. \‘\ b

Estimate the diffusivity-of air in rubber at the operating temperature
of 300K. If the volume of air in the tube is 0.025 m?3.

N
Y
R

ok ek ke koke ok ok ok ok
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b) A 3.5 KW plate heater of 15cm x 30 cm is held vertically with larger 10
side vertical in a water bath at 40°C. Make calculations for the
steady state temperature attained by the heater if heat transfer is
only due to convection.

Use the following correlation.

Nu=0.13(Gr.pr)’>° and take p=4.15x10"*perdeg’ C : S
thermo physical properties of water are *g;\’
p=977.8 Kg/m3, Cp = 4.187 KJ/KgK, v=0.415 x 10 m?%/s, in};}@

K = 0.667 w/mk. <~<§>

¢) The wall of a tube 4m long and 20mm diameter is held at constant ;\1\6
temperature providing a steam jacket. A viscous fluid enters the<)’
tube at 30°C and leaves at 40°C at the rate of 180 kg/hr. Determln’é“
the average heat transfer coefficient and the wall temperaturenUse
the following correlation. %%

<&

d ,&;3*

0.67-, Re.Pr Lo

Nu=3.65 + L S

d 0.67 X

1+0.004 [— Re.Pr} LS
L /i(/
7

and take the f—bllowing thermo-physical properties\"i‘
p=850 kg/m3 K=0.1396 w/m°C, Cp=2000 J/kgk

D=5.1x10"% m2/s. o
4., a) i) Whatis mean by fouling factor ? Hoyv does it affect the 6
performance of a heat exchanger ?°
i) Define : overall heat transfer q,peff|0|ent and effectiveness of 4
heat exchanger. W
O
2}(

b) A chemical industry operates’eontinuously and produces 2x10% kg 10
of sulphuric acid per day whlch needs to be cooled from 60°C to
40°C in a counter flow doyble pipe heat exchanger the acid flows
through the inner p|pe Wwhile water employed as cooling medium
flows through the annUIus with temperature 15°C at entry and 20°C
at exit the inner dlameter for the inner and outer pipe are 70mm and
120mm respectiy ély, and each pipe is 5mm thick presuming that
thermal conducthty of inner pipe material is 48 w/mk, make
calculation for the mass flow rate of water and length of the heat
exchanger

SN
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c) The shell of an experimental boiling water reactor is cylindrical 10
having inside radius 1m length 1.25 m & 10 cm wall thickness. The
shell is made from alloy steel and a concrete wall 50 cm thick
surround it The thermal conductivities of alloy steel and concrete
are 22.5 W/m°C and 1.12 W/m°C respectively.

The reactor operates at a power level of 68 KW of which 4 % is_lost

in heat transfer through the shell. If the inside water is at 150°C. <’*§>
Workout the interface temperature (temperature on the inside and j&
outside of concrete covering) Neglect any resistance to heat flow (é?
between water and steel. %"\}“
N
2. a) i) Derive the governing differential equation for temperature <,:;2@6
' distribution of constant are extended surface in the folIowmg®
2 BN
form d—g——m26=0 o
dx . /<\§/
- e
ii) Explain radiation shield. e 4

&

b) Consider radiative heat transfer between two large parallel planes 10

of surface emissivity 0.8. How many thin rad\g‘mn shield of
emissivity 0.05 be placed between the surfaées to reduce the
radiation heat transfer by a factor of 75? e \"
-»c}

c) A horizontal steel shaft, 30mm diameter a)hd 600mm long has its 10
first bearing located 100mm form the end- ‘connected to the impeller
of a centrifugal pump. If the impeller is’immersed in a hot liquid
metal at 500°C, Work out the temperature at the bearing under the
condition.

(’}\
i) The shaftis vary long. e
ii) The heat flow through the, gnd of the shaft is negligible and
iiif) The heat is transferred to the surrounding from the end.
The temperature and convectlon coefficient associated with the fluid
adjoining the shaft are\35 C and 68 KJ/m2hr. °C for steel shaft,
thermal conductivity 75 KJ/mhr deg.

3. a) i) Givea genera\lxé‘%quatlon for the rate of heat transfer by 6
convection ari%i hence define the coefficient of heat transfer.
List the vanous factors on which the value of this coefficient
dependsA
i) What is a dimensionless number? How and why are they used 4
m heat transfer?

fiﬁ:_f ‘05\8 2
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Instructions to Candidates : s
1. Do not write anything on question paper except Seat No. <"
2. Answer sheet should be written with black ink only. Gr oh or
diagram should be drawn with the same pen belngfuised for
writing paper or black HB pencil. &
3. Students should note, no supplement will be prowded
4. All question are compulsory and attempt any two s’éftib questions
from each question. {‘i
5. Figure to the right indicate full marks. {{f
6. Heat transfer data book is allowed. f‘*\’
6. Non programmable calculator is allowed iand assume suitable
data if necessary. =
1. a) i) Define thermal conductivity, thermaifesistance and thermal 6
conductance. What is the approxlmates range of thermal
conductivity of solids, liquids &gases?
ii) Write the Fourier rate equatlon for heat transfer by conduction. 4
Give the physical significarce of each term.
X
N

b) A spherical verssel of 0. 5m\out3|de diameter is insulatied with 0.2m 10
thickness of insulation; e\f thermal conductivity 0.04 W/m-deg. The

surface temperature of the vessel is 195°C and out side air is at
10°C Determine.

i) Heat flow. "
ii) Heat fIQ“\‘_/’\/\/‘:per m?2 based on inside and out side area.

iii) Ter|1berature gradients at the inner and outer surface.

e - 058 1 PT.O
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c) Solve the following system of equations by Gauss Jordan method. 10
5x—-2y +3z=18
X+7y—-3z=-22
2X—y +6z =22
UNIT - V o
9@‘ v
5. a) Explain different steps of finite element analysis in detail? 10 Qg\égb
(\})}
b) Using crank - Nicolson method solve. 1\@;
u,, = U; subject to ,:Z\“;}
u(x,0)=0; u(0t)=0;u(1,t)=t ,.Q“:\}
o
taking hzlandk=1 N
4 8 , <<<”<;
compute u for one time step only. <7
O
c) Explain in detail FEM and FDM. & 10
o
N
e
&7
o
S
)\{A\!‘/L
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b) The velocity V of a particle at a distance S from a point on its path 10
is given by following table.

S in meters 0 10 | 20 | 30 | 40 | 50 | 60
Vinm/ Sec 47 | 58 | 64 | 65 | 61 | 52 | 38

Estimate the time taken to travel 60 meters by using Simpson's.

one third method. @‘,5
: -
¢) Using Taylor's series method find y at x = 1.1 and1- 2 by solving 10 ngfé
S
ﬂ=x2+y2 giveny (1) = 2.3 NG
dx Q‘t;)
Q
UNIT - 1l ke
3. a) Using Lagrange's formula for Interpolation find y (9.5) given éj: 10
X | 7] 8] 9] 10 A
Y1 3[ 1] 1] 9 g;w
b) The population of town is as follows. /g{"“ 10
Year X| 1941 | 1951 | 1961 | 1971 | 1981 | 1991

Population in lakhs Y| 20 24 29 36 46 51

Estimate the population increase during the p/erlod 1946 to 1976
using Newton's forward and Newton's backward formula.

c) Apply stirling formula to find y (25) for th‘e following data. 10
X 20 | 24 | 28 .
Y | 2854 | 3162 | 3544

|

oo
e

_UNIT - IV
\\/
4. a) Solve the equations [V 10
2x+3y+z=9 )
X+2y+3z= 6 "
3xX+y + 2z 8 \
by LU decomposmon method
b) Solve by Gauss Elimination method 10
3x+ 4y +5z=18
2= y+8z=13

5X-2y+7z=20

e - 057 2
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Numerical Analysis & Computational Methods
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Instructions to Candidates : i

1. Do not write anything on question paper except Seat No. <

2. Answer sheet should be written with black ink only. Gr 5h or
diagram should be drawn with the same pen bemgé{\sed for
writing paper or black HB pencil.

3. Students should note, no supplement will be provi *df

4. All questions are compulsory and attempt any twd)bits out of

a, b, ¢ from each question. e
. Use of Non-programmable calculator is allowq@“

. Assume suitable data, if necessary. o
. Black figures to indicate full marks. R,

S,

~N o O,

UNIT -1 %7

P
1. a) Why error in computation is necessary'? Explaln different errors in 10
numerical computation? Q~

O
£

Find the positive root betweer}\=,1}<’<“gnd 2 which satisfies x°—3x+1=0 10

upto three decimal places usi‘né Horner's method

c) Solve the equatlon xtanx—~—1 by Regula Falsi method starting with 10

10
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UNIT V
5. a) Explain. 10

i) Design and Natural Tolerances.

ii) Notch sensitivity.

b) Explain. 10
i) Modified Goodman diagram. §
- e
S
i) Mechanical Reliability & factor of safety. (/};’\/‘
¢) Explain. //{{% 10
s
i) Design for finite and infite life. o
{I”\x?

i) fatigue design of components under combined str;%@’és.

khkkkkkkkkkkkkk
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