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-" 4' 

UNIT I 
3 

+ 3 

1. a) Define the following. 
i, 

i- I 

i) Surface tension and capillarity. \ ' 

ii) Total pressure and centre ~ f . - ~ r e s s u r e .  
c\  

\ 

iii) Buoyancy and centre ofl Buoyancy. 
1 '\ 

iv) Condition for s t a b i l i ~ ~ ' b f  floating & Submerged body. 
\ \  
/ 

b) A rectangular ponQ$n 10.0 m long, 8 m broad and 2 m deep 10 
weighs 700 kN.,l&arries on it's upper deck an empty boiler of 5.0 
m diameter w e i g ~ i n g  600 kN. The centre of gravity of boiler and 
the pontoon are at their respective centres along a vertical line. 
Find the metacentric height, weight density of sea water is 10.104 
kN/m3. 

\ 



c) i) The velocity distribution in a viscous flow over a plate is given 5 

by u=4y  -y for y I: 1 . 5 m  where u-velocity is in MIS at a points 
distant y from the plate. If the coefficient of dynamic viscosity is 1.5 
pa.s. Determine the shear stress at y = 0 and y = 2.0 m. 

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

UNIT II O~ 
* d  

2. a) In a two dimensional in compressible flow, the velocity 
Q-/ 

10 kq/ 
components are given by u =x -4y and v = -y-4x. Show that 
velocity potential exists and determine its form. Find also the 

23 Qe 
stream function. 

\gY 
,TI - 

b) i) Derive the expression for giving the rate of flow through an ,$- 5 
Venturimeter in fluid flow. / y t  

l?iG 
/$ 

ii) Define Coefficients of discharge, velocity and contrac ion and 5 
also state the relation between them. 

\.) 

byLd 
, << 

c) The water is flowing through a tapering pipe having {&meters 400 10 
mm and 200 mm at section 1 and 2 respectively. ~h$i discharge 
through pipe is 40 litres Isec. The section 1 is 1,2*in" above datum 
and section 2 is 5 m above datum. Find the ilitedsity of pressure at 
section 2 of that at section 1 is 350 kNlm2.,, 

"'3 

\ 
2- 

UNlT Ill ' i'' 
i'., 

3. a) Derive the expression for incompre$~ble -_ flow between two 10 
stationary parallel plates. _ , ,,)__ 

'.,,I% , 
iz;; 

b) Oil is pumped through a 75 rr(6,diameter pipe 1.5 Km long. The 10 
dynamic viscosity of the oi.Ibii.s 0.1 Ns/m2. A power input of 5.4 kW 
with an overall efficiencybf 60% at the pump is noted. Determine 
the quality at oil pump.e&per minute. Also find the Reynold's 
number of the flow if:<dative ,,. density of the oil is 0.9. 

:..,t' 
c .:%; 

c) Explain the mino,r,:loses in pipes and fittings. 
/ x L  2 

10 



4. a) 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. 

b) Derive the expression of velocity of sound wave in fluid. 

c) A pipe line of 0.8 m diameter is 2 Km long. To increase the LL '91 , 0 
discharge another line of same diameter is introduced parallel to>+-? 
the first in the second half of the length. Neglecting minor l o s s y  
find the increase in discharge if 4 f = 0.04. The head at inlet iq '00 
mm. 0 

4s 

UNIT V LX f+% 

:fJ 
a) Explain main components and explain working of radprocating 10 

Pump- A33 
-2. 

b) Explain velocity and acceleration variation of rec~procating pumps. , 
Explain the importance of air-vessels. , 

c) Explain with neat sketch working of hydraulic circuit of any 
machine. ->? 

Y 
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1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. Grap 

diagram should be drawn with the same pen beiug 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. Assume suitable data if necessary. 
5. Use of Non-programmable Calculator is 
6. Solve any two questions from each unit. 

.e* 7. Draw neat sketches wherever necessary. 
>,,>/ /" \ " 

UNlT - I { 4 
\ '  

\.n"?, 

a) Explain different methods of electric bre$k'lng ?, ,. in dc series 
'.\, ?. motors. id,. <:,, ,<: 

b) Explain the Construction and prinp,i,ple of operation of DC 
.,. .* 

generator. 'ci -' 
..A. 

...i*: 
c) i) What are the different ty&es of DC generator. 

0.y 

i i) A short shunt ~ o m ~ o u h d  DC generator supplies a current 
of 50 A at a voltag$ 200 V. Calculate the generated 
voltage, if the reqisjance of armature, shunt field and 
series field wip.dings are 0.04R, 50ll and 0.02R 
r e s p e c t i v e l y , ~ '  

ri':. 
< ,,gd 

,'Y. 

UNlT - II 

a) Explain th$&nstruction and principle of operation of 3-$I 
inductig,k::hotor. \,\,,,.' 

*/ " 

b) ~ x ~ l a i n  torque slip characteristics and power flow diagram of 
3-41 induction motor. 

c) $xplain the Construction and principle of operation of stepper 
motor with applications. 







UNIT - 111 20 

a) Compare salient pole and non-salient pole Construction of a 
3-4 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. 
Also give the advantages of solid state relays over 
electromechanical relay. 

c) Explain regulation of an alternator by Synchronous impedance 
method with neat figures. 

'yt.' 

UNIT - IV A+.- "620 

a) What are different types of temp. sensors? Explain thermistgr$b 
with neat diagram. Also write their applications. 49 FF 

b) Explain the operation of following Switches with a neat,% 
diagram. +* 

f?. 

i) Thurr~b wheel Switch. 

., 1," 
ii) ~ i m i t  Switch. /-.,''.,$ 

fl ', ,, 
c) Explain strain gauge pressure  sensor^.^::.';" ,.,,,> ..' 

', \< 

,, 1 

UNIT - V /.:';:' 

a) With the help of neat diagram. +".. @plain - different components of 
data acquisition system. ,..,\ ,. t , . 2 

, , ..,, .. ., " 
{>,' ; 

b) Explain proportional-int'egr@liderivative [PID] temperature 
control with neat figure>arid also mention the basic types of 
temperature mode cop?61. . ' ,'. 

\- .\, ; 

c) Write a short no td2n Robotics. 
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Q\) 
5. Use of non-programmable calculator is allow,ed. f i ~ 6  

6. Draw neat sketches wherever necessary. , 1 
x /J - - > 

,< 
I 

1. a) Define the various tool parts of a single point cutting tool? I 0  
Describe the standard angles of cutting tool. 

% 

\ 

b) In an orthogonal cutting process, following data were observed, I 0  
chip length of 80mm was obtaiqed with an uncut chip length of 
200mm & rake angle used was>2o0. & depth of cut 0.5 mm. The 
horizontal & vertical compon$nts of cutting force FH FV were 2000N 
& 200 N respectively. Determine the shear plane angle, chip 
thickness, friction angle &'resultant cutting force. 

\ 1 

c) What is the difference between orthogonal cutting & oblique 10 
cutting? 

2. a) Define drill jig. Also explain construction of drill jig? What points to 10 
be considered in designing drill jig? 

b) What a re  the various clarr~ping devices? Explain any four in de ta~ l .  10 

c) Describe the various types of bushes used in jigs & fixtures. 10 



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 

4. a) Classify CNC machine? Draw a block diagram of CNC machine 
nb 

10 ,& 
and explain it. L, c'v 

b) What is meant of part programming? What are the steps of 
programming in CNC machines. 

I' ‘, 
6-9 

c) Explain in detail, G-code & M-code. 

5. a) Explain in detail 'Plasma arc machining'. Describe its advt$&es 10 
& disadvantages. (0 xh 

ry 
b) What is electro discharge machining? Describe the p,rdcess stating 10 

its advantages and disadvantages. / )pL e> " 
\ q4 , 

c) Write short note on. c;' 10 

i) Laser beam machining. 

ii) Ultrasonic machining. 
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0 
3,' 

UNIT - I \ s 

/& d 
* /' 

1. Attempt any two. 
> 

a) i) Solve ( D ~ - ~ D ) ~ = ~ ~ C O S [ ( ~ O ~ ~ ) X + ~ ]  

ii) Solve (D3 - 4 ~ ) y  = 2cos$(2x) ,, 
I 

b, i) (D2 +1)y =tan x ,  solve by V.P. Method 
! I ,  

hL 

1 1  
ii) Solve : (D+)('J2y=- 

x4 

UNIT - I I  
2. 

the end of a helical spring is subjected 8 
to a periodic force f = F sinot in the direction of it's length. The force 
'f' is measure positive vertically down words & at zero time 'mu is at 
rest. If the spring stiffness is 'St, prove that the displacement of 'm' 
at time It' from the commencement of motion is given by 



F 2 s 
where p = - & damping effects are 

m 

neglected. 

b) du d2u 
Solve - = - if 

at ax2 

i) u is finite V t 
ii) u = O w h e n  x=O,n:Vt 
. . . 2 
111) u=n:x-x when t = O &  O l x l n : .  

c) An infinitely long plane uniform plate is bounded by two parallel 
edges in the y-direction & an end at right angles to them. ~ h & ? '  
breadth of the plate is n. This end is maintained at temperat$& 
'ua '  at all points & other edges at zero temperature. Find the s g d y  
state temperature function u (x, y). 

UNIT - Ill ', J 
<<, ('?\,' 

3. Attempt any two. , ,& v 0; 
/- 2 

S + 4  
ii) Find L-I [;log ()] < '  ' 

S+5 ?<\ 1 ' 

MI 
*i 3 

ii) If Ie-2tsin(t +?)$&s(t -a)dt = - find ' a ' .  
0 / ,  

8 

C) Solve ( ~ ~ + 2 ~ + 5 ) ~ = e - ~ s i n t , y ( O ) = O , y ' ( O ) = l  



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 PI & P2. 

- .- 
ii) 'The daily wqges of 1,000 workmen are normally distributed 4 

around a mean of Rs. 70 & with a S. D. of Rs. 5. Estimate the 
.Lo b @ 

number of workers whose daily wages will be between Rs. 70 @ 8 Rs. 72. /, ovJ 
\\ 

b) i) IF 'x' is a Poisson variate with mean ' h '  then show that *QY 
a- 

ii) 12% of the items produced by a machine are defective. WQdt 
is the probability that out of a random sample of 20 i tem$ 
produced by the machine, 5 are defective. /-<" 

o" 
c) From the data given below find : <:\ &</ 8 a) The two regression coefficients 

b) The two lines of regression. <'., ,% 
c) The coefficient of correlation between the pa?ks in Economics 

& Statistics. * 2 
.13 . 

d) The most likely marks in statistics ~ h e t ( ~ a r k s  in Economics 
are '30'. - b  

2- 

Marks in I Statistics 1 43 1 46 1 49 1 41 ) 36 1 32 1 31 1 30 1 33 ( 39 1 
i?, 

6 1 % ~  \ UNIT - V 
I,/ 

5. Attempt any two. ;, ' 
,? ?>\ 

a) i) Using invers9fbur ier  cosine transform find f(x), if 

Fc(h) = {G'(~-";, ,Q;, 
h i < ~ a  > 2a 

ii) Find the directional derivative of $I = xy2 +yz3 at (2, -1, I) along 4 

the line 2 (x+2)=(y-1)=1-z. 



b) i) If the vector field 
F = ( ~ + 2 ~ + a z ) T + ( b ~ - 3 ~ - ~ ) ~ + ( 4 x + c ~ + 2 z ) k  
is irrotational find a,b,c. 

- - 

ii) If A& B a r e  irrotational vectors prove that A x B is 4 

Solenoidal Vector. 

c) Using Fourier integral representation, show that 
al 0, x < o  
coshx+ hsinhx 

0 
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writing paper or black HB pencil. (k> 
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( ( f  
.'t 

UNIT - I / -  
\* f 

i 

1. a) In mechanism shown in figure. The crank 100mm long & 8 
rotates clock wise about 0 is 120 r. p. m. rod AB is 
400mm long. At point C on AB, 150mm from A the rod CE 350mm 
long is attached. 

This rod CESlides in a slot in a trunnion at D. The end E is 
connected,ij'j; a link EF, 300 mm long to the horizontally moving 
slider 6. ' 

Find : 1) velocity of F 
2) velocity of sliding of CE in trunnion & 
3) angular velocity of CE. 

7 k  -' 002 



b) The mechanism is as shown in figure has 0 i A  = IOOmm, AC = 8 

700mm, BC = 200mm, O3C = 200mm, 02E = 400rr1m , 02D = 
200mm BD = 150mm. 
The Crank 01A rotates a uniform speed of 100radlsec. Find 
velocity of point E by Instantaneous centre method. 

c) Sketch & explain in detail whitworth quick return motion 
mechanism. 

.i 

UNIT - II \ 1 

'/ 
/+*ed 

2. a) In mechanism shown in figure. Crank OA rotates ?t$0 r. p. m. 8 
anticlock wise & give motion to sliding block B & / D O A  $.- \. J = 300mm, 
AB = 1200mm, BC = 450rnm & CD = 450mm.< 

\ 

Determine I 

\%".., 

1) velocity of sliding:il_,tP B & D. 
2) angular velocity of'CD. 
3) linear acceleraf?on of D. 
4) angular acce'leration of CD.(By Graphical method) 

', 

b)  The kinemat;c"diagram of one of cylinders of rotary engine is shown 8 
in figure. The crank OA which is vertical & fixed is 50mm long. The 
length of connecting rod AB is 125mm. The line of stroke OB is 
incline\d at 50' to the vertical. The cylinders are rotating at a uniform 
speed of 300 r. p. m. in clockwise derection about fixed centre 0. 



'<v 
Determine 
1) acceleration of piston inside the cylinder & 
2) angular acceleration of connecting rod. 

c) Explain klein's construction procedure for slider crank m e c h 6 s m  8 
with neat diagram by taking angle of indination for crank. is 
1) oO 
2) 90° with I.D.C. 

UNIT - Ill 4Y 
..b /-Xy 

.-LJ 

3. a) Describe watt's parallel mechanism for straig,btdne motion & 8 
derive the condition under which the straightfine is traced. 

.."A c,. 

b) How are angular velocity & accelerationidconnecting rod of a 8 
single slider crank chain determined analytically? 

,? 9 
Y, 

,>, 

c) A connecting rod is suspended {rdm a point 25mm above centre of 8 
small end, & 650mm above it'spi6ntre of gravity it's mass being 
37.5kg. When permitted to osdllate, the time period is found to be 
1.87 seconds. Find dynamical equivalent system constituted of two 
masses, one of which iscl6cated at the small end centre. 



UNIT - IV 

4. a) A load 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 p = 0.15 what is 
mechanical advantage obtained? State whether the screw i s  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 p = 0.12 & speed of engine 90 r. p. m. find power 
absorbed in friction at the thrust block. assuming 
1) uniform pressure & 

\ ?  

4 9  
2) uniform wear .;-Y 

($;, 
c) Describe with a neat sketch a centrifugal clutch & deduce an $' 8 

equation for the total torque transmitted. 
/+L f-3 

(. g+ 

UNIT - V / -5 
,, / < ,y 

5- a) A V-belt having a lap of 180° has a cross sec t iona l~bea of 6 cm2. 8 
It runs into a groove of 45'. The density of belt n \  mhgr ia l  2 is 
1 .4gmlcm3 and maximum stress in the belt is li'mited to 41VIPa. 
Assuming coefficient of friction to be 0.15, fjnd'the maximum 
power that can be transmitted & correspqnd'tng speed of belt. 

b) Determine the width of a 9.75mm thick leather belt required to 8 
transmit 15 kw from a motor runn i~g ta t  900 r. p. m. The diameter 
of driving pulley of motor is 300md: The driven pulley runs at 
300 r. p. m. & the distance betwyen centre of two pulleys is 
3 metres. The density of leath-&r is 1000 kglm3. The maximum 
allowable stress in leatl iel isX2.5NIPa. The coefricient of friction 
between leather & pulley i s  0.3. Assume open belt drive & neglect 
sag & slip of belt. 

c) The reduction of sbeed from 360 r. p. m. to 120 r. p. m. is desired 8 
by the use of ct$$nYdrive. The driving sprocket has 10 teeth. Find 
the number of feeth on the driven sprocket. If pitch radius of the 
driven sproqke?. is 250mm & the centre to centre distance between 
the two spcocket is 400mm find the pitch and length of chain. 
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Instructions to Candidates : I ~1% ~p 
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writing paper or black HB pencil. 
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3. Students should note, no supplement w ~ l l  be pro(ytd'ed. 
4. All questions are con~pulsory. Solve any two bV@'from a, b, c. 
5. Use of non-programmable calculator, steam t a  les Mollier chart 

is allowed. 
4 

,> ou 
6. Neat diagram must be drawn, if necessar?.' 
7. Assume Suitable data, if necessary. 

< 
". - -" 

1. a) Prove that the draught produced, in rnm of water head by a 
chimney is given by. c 

< * 

Further prove that the dischar6e will be maximum for the given height of the 
chimney, when r ?\w) 4 

</ 

\ "' 
I I 

Clearly mentid" the assumption made. 
' 8 

b) i) what  is IBR. 

ii) What is waste heat recovery of boiler. 



In a boiler, the following observation were made. 
Pressure of steam = l o b a r  
steam condensed = 540 Kglhr. 
fuel used = 65 kglhr. 
moisture infuel = 2% by mass. 
mass of dry flue gases - - - - = 9 KglKg~offuel. 
L.C.V. of fuel = 32,000 KJI Kg 
Temperature of the flue gases = 325OC. 
Temperature of boiler house = 28°C. 
Feed water temperature = 50°C. 
Mean specific heat of flue gases = 1 KJ/Kg K. 
Dryness fraction of steam = 0.95. 

fq 3 

Draw up a heat balance sheet for the boiler in KJ. . ,$--/ ,\'<\ qy-,' 
2. a) Draw the Rankine cycle on P-V and T-S diagram using dry 3~ 8 

Saturated steam and obtain an expression for the ~ a n k i n ~ ~ ~ c l e  
efficiency. t .F- \ . V T y  

b) i) What are the various sources of air leakage intq,A-'steam 4 
condenser? How does it affect the performan$%f the 
condensing plant? 4 

" / 
7-;?. 

P\J 

ii) The following data were obtained from theqest of a surface 4 
condenser: c! 

Condenser vacuum = 71d;irn of Hg. 
Hot well temperature = 32-oc. 
Inlet temperature of 
circulated water = 12OC. 

i,' 
Outlet temperature of 2; circulated water , - 

t , *  
28O C. 

Barometer reading = 760 mm of Hg. 
Calculate the vacuum effi &kcy and efficiency of the condenser. c'\ '1, 

>h 
c) Steam at a pressure of,95 bar and 250° C is first expanded through 8 

a turbine to a pressqevof 4 bar. It is then reheated at a constant 
pressure to the iniqal temperature of 250° C and is finally 
expanded to 0.1, bXr using Molier chart estimate the work done per 
Kg of steam flpwing through the turbine and the amount of heat 
supplied durin$ the process of reheat. Also find the work output 
when the egpansion is direct from 15 bar to 0.1 bar without any 
reheat. Assume all expansion processes to be isentropic. 

3. a) What ai-e the effects of friction on the flow through a steam 
nozfle? Explain with the help of h-s diagram. 



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 baFis expanded isentropic-ally-iii a 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 
the nozzle when 
i) initial velocity is negligible and 

ii) initial velocity of the steam is 135 m/s. 

4. a) Prove that the volumetric efficiency of a single stage compressqd2' 8  
is given by. P, QY \ 

b) i) Define F.A.D. and Double acting compressor. /'"'" 4 
cc' ' 
(3 

ii) Draw Actual P-V indicator diagram for single.,&tage and two 4 
stage compressor. ,d 

+jr A 

c) The following observations are recorded during a trial on a two- 8  
stage single acting reciprocating air comprkssor FAD = 6 m3/min. 
Atmospheric pressure and temperature yare 1 bar and 2 7 O  C. 
Delivery pressure = 40 bars, speed =PO0 rpm. Intermediate 
pressure= 6 bar. Temperature at the'inlet to the second 
stage = 2 7 O  C. Low of compressicm'^? V = C, qrnech=80% 
stroke of L.P = Diameter of L.?.'= stroke of H. P. 
Calculate 
i) Cylinder diameter ii) Power required. 
Neglect clearance. & "  t"x 

5. a) Explain Roots blower d i d  Derive an expression for efficiency of a 8  
roots blower in term,&of pressure ratio. 

d b /  
? >  

b) i)  Explain fan characteristics. 

ii) Explain &ial flow fan. 

c) Explain in'details the working of screw type compressors. 8  





Seat Number 

;; 

Basic Electrical Drives & Controls 
- - - -(1241-14/2-14114)- - - -  - - -  -- - - - - - - - ,- 

P. Pages : 3 

Time : Three Hours Max. Marks : 

--------------------------------------------------------- sy 

Instructions to Candidates : 
0' 
0' h 1. Do not write anything on question paper except Seat No. 7<;3 

2. Answer sheet should be written with black ink only. Gr+ph or 
diagram should be drawn with the same pen being $ed for 
writing paper or black HB pencil. $3 3. Students should note, no supplement will be provid$&. 

4. Attempt any two sub - question from each unit. 
/ ?  

5. Assume suitable data wherever necessary. 
6. Neat diagrams must be drawn wherever nece6kdry. 
7. Use of non - programmable electronic calcuk&or is allowed. 
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"' 
1. Attempt any two. 

a) Derive the expression for total active power consumed by 
three phase balanced delta co$nected load, using two 
wattmeter method. Draw neat 'ckt and phasor diagram. 

fkC2 

b) Show that reactive powe~l \n  '3-$ balanced star connected load can 8 
be measured by one wattmeter ihethod draw necessary circuit and phasor 
diagram. \ 

Also explain the afFect of load power factor on wattmeter readings 
W1& W2. I 

-C": 

c) i) State the>f$hs of Illuminations. 

ii) State th'e requirements of good lighting scheme ? 5 
What' are special purpose lightings. Explain in detail the 
fl'ood lighting. 



2. Attempt any two. 

a) A four pole wave wound 1500 rpm, shunt generator has 8 
Armature and shunt field resistances of 0.2R and 100R 
respectively. The Armature has 320 conductors & flux per pole is 
20mwb. If load resistance is 10R- find. - - -- - 

P$i 

i) Load voltage ii) Load current 

iii) Armature current iv) Power output 

v) Power developed in Armature. 

CS' 
b) State the three main characteristics of D.C. motor and exp!a$ 

these characteristics for D. C. shunt and series motors. +Ie,* 
state the applications of DC motors. .% 

c) Explain the Necessity of starter in D.C. 8 
explain 3 - point starter used for D. C. 
function of protective devices used in 3 - 

3. Attempt any two. ,-\~ f 

fit 1 
" 1  

a) Derive from first principle, the emf equafi-on of single phase 8 
transformer. \ "  43 ) 

What is efriciency of 1 - 4 transformer7?~hlso derive the condition for 
maximum efficiency. \'\ 

-2 
<, , '?, 
'>,I 

b) Derive the torque equation of/$31$, induction motor ? Explain :"" 
8 

torque - slip characteristics. Alspdraw the power stages in 3 - 4 I.M. 
n,, 
\ 

c) Write short notes on - , 8 
i) Scott connection-s sin 3-4 transformer. 

ii) Auto - tran~fortq~kitarter used for 3 - $, induction motor. 
/ 

\ ' 
4. Attempt any two.. " 

i; ) 
{ \' 4 

a) Why singleiphase induction motor is not self starting explain ? 8 
Also stabe'The types of 1 - 4 induction motors & explain capacitor - + 
split phase, 1 - 4 induction motor. 

I ,  
\ 

b) Derive from first principle, the EMF equation of three phase 8 
alternator. Also define pitch factor and distribution factor with 
their standard values. 



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 

- - - - --- - - - - - - - - - --- -- - - - -- - - - - - - - - - - - - 

5. Attempt any two. 9 
a) Draw and explain electromechanical control Relay and 8 Q@~' 

compare it with solid state relay. Q by 
b) Draw schematic block diagram of Data acquisition system ; cy 8 and Explain each block in detail. \C$' .. * 

Write short note on : *"> ,CL. 

$9 
i) Robotics - Block diagram and operation. ij' 
ii) Hall effect sensors. 

" <$ 
/ :A 





Seat Number 

Manufacturing Engineering - I1 
(124115 / 214115) - 

P. Pages : 2 

Time : Three Hours CQV Max. Marks : 84" 
ew 

, - - - - - - , - , - - - - - - - - - - - - , - - - - - - - - - - - , - - - - - A ~ :  

@+' 
Instructions to Candidates : YP,  

1. Do not write anything on question paper except Seat No. So 
2. Answer sheet should be written with black ink only. ~ r & h  or 

\ diagram should be drawn with the same pen beingfised for 
writing paper or black HB pencil. k Y , ~ - ~  ,~ ,9  

3. Students should note, no supplement will be provic@@. 
4. Figure to the right indicate full marks. 0 
5. All questions are compulsory. Solve any two hip out of a, b, c 

in each question. \. /-a 

6. Draw neat sketches wherever necessary. ,+ 
7. Use of non-programmable electronic calculator is allowed. 

> 
\, ,..., 

/:! 

1. a) Discuss various type of tool wears. I\= 
~). 

b,,,, , 
I' , .,,,,.,, ", 

? 

b) Discuss Taylor's relationship for c u t t i ~ g  speed - tool life. 
, .+>. 

c) What do you understand by the t e r h  'Tool Designation' or 'Tool 8 
Signature'? Describe the tool dpresented by 10,10, 6, 6, 8, 8, 

rpb "' 
1 mm in ASA system. ,: ?/ 

,.." 
2. a) What are the main differences between jig and a fixture? Name the 8 

essential elements whi  hake up jig or a fixture. 

'b ' 
b) Illustrate any two q.c@ck acting clamps. 

<.+..; 
(,"',,.' 

c) Explain the f o l l ~ % h ~  terms as applied to jigs & fixtures. 
i) ~ o o l  p roq~ i ; i i  ii) Clearance 
iii) Trunnipms .,,I iv) Ejectors 

3.  a) With the:h'elp of neat sketch, explain principle of metal cutting. 

b) What are various shearing operations in press working? 
' ,  
r / 



c) Explain the following terms. 
i) Bend allowance 
ii) Springback. 

4. a) Enlist the principle elements of an internal broach. 8 
- - - -- - - - -  - - - -  - - - - - - -  

b) Discuss various gear finishing operations. 

c) What is 'Machining Centre'? 

5.  a) Explain the operating principle of AJM. What are the main 
controlling parameters that influence the process performance? 

{'F, 

What are the basic requirements for a successful electrolyte anq?' 
tool material used for ECM. @ +%. \. 3d 
Write a short note on following. cir 
i) EBM f 3 .-\ 

ii) PAM c, 
,<<< 
k., J 

i/ ,/,,4>;' 

-, ,q;/ 
************ 

\ y 
,,.+ C:Y"' 
< ,> 

i- 
\".".I 

,,jl.J - 
,~ ',, (y;:;:' 

:, ".,", 
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Instructions to Candidates : 
1. Do not write anything on question 
2. Answer sheet should be written with 

diagram should be drawn with the same 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. All questions are corr~pulsory and solve any 

6. Assume suitable data if necessary. ,.' J) +/ 
5. Use of non-programmable calculator is allowed. 

7. Attempt complete question at one place only.><<dYJ 

UNIT - I / 

*.I 
,-"i 

I. a) Define limit of proportionality and elastic l ih i t .  8 
Solve : A square bar 50 mm x 50 mm is&ubjected to a compressive 

load of 500 kN. The contraction over 200 mm length is 
0.5mm and increase in thickness is 0.04 mm. Calculate 
Poisson's ratio, young's modulus, bulk modulus and 
volumetric strain. , -  / 

, \> ". 

b) Define Factor of safety and n'dhinal 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 = 2  x > l b 8  ~ l r n m ~  , Ec =I x l o 5  Nlmm 2 

Fig. I 



c) Explain Thermal stresses and thermal strains. 8 
Solve : A steel rod AB of diameter 30 mm and length 680 mm is held 

between two supports at ends A and 6. Temperature of the 
rod is raised uniformly from 26OC to 64OC. Assuming the rod 
to be stress free at 26OC, Find thermal stress and thermal 

- - - s t r a i n  if the supports - -  - -  - - - - -- - -- 

-- - - 

i) do not yield 
ii) at right yield by 0.2 mm 

Take E = 210 GPa, a = 1 2 . 5 ~ 1 0 - ~  per0c.  

UNlT - II 

2. a) Explain resultant stress and angle of obliquity. \ '* j 'q3 ic' 8 
Solve : At a point in a strained material the normal stresses a d h g  

are 50 MPa and -30MPa at a plane right angle $$;ach 
other, with a shear stress of 20 MPa. Determine : (3 
i) Principal stresses and their nature. %?- 

ii) Normal and tangential stress on a plane inclfned at angle 
of 25' with the plane of 50 MPa. ( /  (y 

k, 
b) Draw Mohr's circle for the element subjectedsto state of shear 8 

intensity ' r '  only. h i  

Solve : At a point in a strained material the 6ending stress is 6b and 
the shear stress is ' r ' .  If the princ@al stresses at the point 
are 60 MPa tensile and 20 MPa sbmpressive, find the values 
of 6b and z. Also find the value of maximum shear stress. 

q,V 
c) Define Resilience and proof res~lience. 8 

Solve : A vertical round steel rod, 1.82 m long is securely held at its 
upper end and a weig(t$t+'sliding freely on the rod falls on to 
a stop at the loweriend of the rod. When the weight falls 
from a height of 3$hm the maximum stress reached in the 
rod is estimatedzto by 157 ~ / m m ~ .  Determine the stress if 
the load had been gradually applied and also the maximum 
stress if the'toad had fallen From a height of 45 rnm. 

Take E = & lo5  ~ / m m ~ .  

i.; 
UNlT - 111 

3. a) Derive tk'e' relation between bending moment, shear force and 8 
intensities of loading. 



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. 

Fig.2 $ 
%+ 

c) For a simply supported beam AB the shear force diagram is asQ 8 
shown in fig. 3. Draw bending moment diagram and load diag$A' 
for this beam. , q-?. 

/'G \'d/ 

\ 

4. a) State the equation of bendiqg and specify all terms used. 
Solve : A simply suppo<ted cast iron rectangular beam of length 

800mm and 15.&m x 15 mm section fails on applying 360 N 
at mid span. ii'nd maximum UDL that can be applied to 
cantilever made of same material 40 mm wide, 75 mm deep 
and 1.6 pfong. 

b) Explain ~ i d d ~ e t h i r d  rule. 
Solve : A rePctangular column is 200 mm wide and 150 mm thick. It 

c,arfies a load of 60 kN at an eccentricity of 20 mm in a plane 
,@isecting the thickness. Find the maximum and minimum 
intensities of stress in the section. 



c) A 'TI shaped cross-section of a beam shown in fig. 4 is subjected to 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 rnm4. 

CS' "Y (>x? 
50mm+ k /' \- &? 

UNIT - V ,\ rq> ,/ 

,s -\ * 
/ *</ 

5 .  a) Derive the equation of torsion for circular shaft. p y 8 
J 

// 

c? b) Define polar moment of Inertia & polar modulus. I:,,,- 8 
Solve : A solid shaft is of 100 mm diameter. lt,t'a;smits 120 kw at 5 ,  200 rpm. Find the maximum inten;sl,ty of shear stress 

induced and the angle of twist for a,..le;ngth of 6m. <,<;-,;> 
Take G = 8 x 1 0 ~  l ~ l m m * .  (, . *J0 

.. 1 

c) State the assumptions made in Lame's Theory. 8 
Solve : A spherical shell of 120 :,&h internal diameter has to 

withstand an internal prescire of 30 MPa. If the permissible 
tensile stress is 80 ~ ~ ~ . y ~ a l c u l a t e  thickness of the shell. 

<"\ , 
,,,&, $2 
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Instructions to Candidates : Q 
1. Do not write anything on question paper except Seat No. c,% 
2. Answer sheet should be written with black ink only. ~ rapJ$6r  

diagram should be drawn with the same pen being us.&;for 
writing paper or black HB penc'il. cc "" 

,?a" 

3. Students should note, no supplement will be provided..@ C__ 

4. Write any two sub-question from each question. (c G 5. Draw neat and clean diagram wherever necessary3 
6. Figures to right indicate full marks. % i? 

4(> 

a) Explain edge dislocation and screw d i s~oca t ion~s? '  
,* C, 

8 

b) What is cold working and hot working ? How,.h.at working is 8 
superior than cold working ? ... ,? 1,. -,, 

<? ,' 
c) Explain dispersion and precipitation ha&hing. 8 

2. a) Explain Impact test, Give types of ;,,., nqishes . ? and also differentiate 8 
between charpy and lzod test. :;>:/ 

, ' 
1. . r 

b) Describe creep test in detailst;'.) ,., >/ 8 
~A 

c) Write notes on : %., .. .. 
p:,) 

i) Radiographic testi?.?, 
ii) Eddy current testifib'. <-\',':. 

,-.,>\J 

3. a) i) Draw l r o n - ~ ~ k b A n  /Ye. .i equilibrium diagram. 
ii) Explain ~ a ~ ~ ~ ~ q u i l i b r i u m  cooling. 

\ ,, 

b) Write noteS-6n : 
i) white c'ast Iron. 

?: 

ii) Malleable cast Iron. 
< \  

c) ~ x ~ l i i i n  effects of various alloying elements on structure and 8 
properties of cost iron. 



4. a) Write notes on : 
i) Annealing. 
ii) Tempering. 

b) What is hardenability ? Explain in details Jominy End Quench 8 
Test, - - -  - - - - - -  - 

@ 
c) Explain flame hardening and Induction hardening. @ rSb 

5.  a) Enlist different alloying elements. And explain effect of any three cp 
elements on steel. * 

> Q 
b) What are tool steel ? Explain Heat treatment 

tool steel. 

c) Give classification of stainless steel and explain 8 
precipitation. 
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1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. 

diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. All questions are compulsory. \ i 

5. Draw neat sketches wherever necessary. 2, 
6. Figures to right indicates full marks. <? , ,v 

/ . i  
UNIT - I i *  

( 1 
< * z *- 

pi 

1. Solve any two. < #  

, 
,,< 

a) i) Define the following terms use.d in sand mould casting. 
i) Core ii) , f ~ G a t e s  
iii) Riser id:$/ ,, Chaplets 

I . > *  
i,:. '.i 

ii) Explain in brief gated.,f$tern & match plate pattern. 

b) Explain in brief pattert$:iaterials ., _, & pattern allowances. 
\ \ 

c) i) Explain solidification process of casting. 
:\ J 

ii) Explain working of induction furnace. 

'\ 

UNlT - II 

Solve any tho.  
\ ,  

a) i) Describe various types of rolling mills used in hot rolling. 4 

ii) What is upset forging & how it is done. 4 



b) i) Describe hydrostatic extrusion & give its advantages. 4 

ii) Compare extrusion & rolling process. 4 

c) Describe wire drawing & rod drawing. 8 

UNIT - 111 Y" 

fib 
3. Solve any two. 

a) i) Explain briefly various types of welding joints commonly 
used in welding. 

<c9 
ii) Explain with sketch edge preparation to obtain sound \:./ 4 

welded joint. ,*: 
/ ,(/ 
\q/ 

b) Describe with neat sketch Thermit welding with its me$$&& 
9% ,' 8 

demerits. G 
k 

c) i) What is the principle of friction welding & resjQ1ance 
," ,,/ 

4 
welding. 4~ 

.\/ 

ii) Explain the process of soldering & bra.$&. 
> ,  

4 

UNlT - IV t, 
< - -  

4. Solve any two. <->" 

a) i) How is centre lathe specified.' 
',\ 

4 

ii) With the help of sketck62show , ,  the following machining 4 
operations on lathe. 
a) Boring \ \  b) Facing 
c) Drilling - t ,< d) Knurling 

*\ \ 

b) i) Explain variousmill ing operations & cutter used for them. 4 
, c>) 

ii) Draw a nf& sketch & describe briefly following operation. 4 
a) Reaming b) Counter boring 

*" 

c) i) Wh'at is dressing & Trueing of grinding wheels. 4 
9' , r 
,\.. / 

ii) Oefine lapping & honing explain in brief types of lapping 4 
methods. 



UNIT - V 

5. Solve any two. 

a) Write short note on powder testing & evaluation. 

b) Explain the following powder metallurgy processes. 8 
i) Blending 

+% $y 
ii) Compacting 
iii) Presentering 05 
iv) Sintering. %% 

,as3 ,X 

c) What are the advantage, disadvantages & limitations of 0, 
powder metallurgy. +a% 

01 42F 
\g / 
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..Ad 
1. Do not write anything on question paper except Seat No. l(i> 
2. Answer sheet should be written with black ink only. G r ~ h  or 

diagram should be drawn with the same pen being 4 e d  for 
writing paper or black HB pencil. P 3. Students should note, no supplement will be providdii+. 

4. All questions are compulsory. Solve any two sub&estion from 
each question. /A$ 

5. Use of non programmable calculator is allowe,$>' 
6. Assume suitable data if necessary. ." 

F \  2 _ b 
"3 ,&:> 

1. a) Derive an expression for the depth afcenter of pressure form 8 
free surface of liquid of an inclined plane surface sub-merged 
in the liquid. . , \\. 

, ~ .. 
v:, 

b) A circular plate 3.0 m diamete~'is immersed in water in such a 8 
way that its greatest and !$a,s't depth below the free surface 
are 4 m and 1.5 m respectrvely. Determine the total pressure 
on one face of plate and'position of center of pressure. 

'. 

c) Calculate the dyna~&viscosi ty  of an oil, which is used for 8 
lubrication betweP,n a square plate of size 0.8m x 0.8m and an 
inclined plane with angle of inclination 30°. The weight of 
square plate iq 3 0 0 ~  and it slides down the inclined plane with 
a uniform velocity of 0.3 mls. The thickness of oil film is 
1.5mm. : 

2. a) Obtain an expression for continuity equation for a three 
dimsnsional flow for compressible fluid and incompressible 
fluid and for steady I'low. 



b) A horizontal ventl-~rimeter with inlet diameter 20 cm and throat 8 
diameter 10cm is used to measure the flow of water. The 
pressure at inlet is 17.658 N/cm2 and the vacuum pressure at 
the throat is 30 cm of mercury. Find the discharge of water 
through venturi meter take Cd = 0.98. 

c) A pitot tube is inserted in a pipe of 300 rrlm diameter. The 8 
static pressure in pipe is 100mm of mercury (Vacuum). The 

fly 
b g-\ 

*X' "L,9 

stagnation pressure at the centre of the pipe, recorded by the 
pitot- tube is 0.981 N/cm2. 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 

f' \ 

3. a) A shaft is rotating in a journal bearing. The clearance betwe@$ 8 
the shaft and the bearing is filled with a viscous oil. Find db 
expression for the power absorbed in overcoming viscou@ 
resistance. /$aa 

v&H (0 
b) The external and internal diameters of a collar be$p,ing are 8 

200mm and 150mm respectively. Between the collar surface 
and the bearing an oil film of thickness 0.25 q&%nd of 
viscosity 0.9 poise is maintained. Find the ~?$$e and the 
power lost in overcoming the viscous resist,ance of the oil 
when the shaft is runr~ing at 250 r. p. m, ; ' 

$2 
\ 

c) Prove that Energy thickness for boundary layer flows are given 8 

I 

4. a) Find an expression for theG'power transmission through pipes. 8 
What is the condition for majimum transrr~ission of power and 
corresponding efficiencsbf transmission? 

>\ b* 

b) A pipe line 60 cm $&meter bifurcates at a Y-  Junction into two 8 
branches 40 cm@d 30 cm is diameter. If the rate of flow in 
the main pipq@I .5 m3/s and mean velocity of flow in 30cm 
diameter p ipg js  7.5m/s determine the rate of flow in the 40 cm 
diameter pibe. .; 6 

-2\ 
c) An old water supply distl-ibution pipe of 250rnm diameter of a 8 

city ik'to be replaced by two parallel pipes of smaller equal 
diameter having equal lengths and identical friction factor 
values. Find out the new diameter required. 



5.  a) How you classify the reciprocating pumps? Differential 8 
i) Between a single-acting and double acting reciprocating 

pump. 
ii) Between a single cylind and double cylinder reciprocating 

-- - 

pump- 
---Also define-slip-and percerttage-slip-of-recipracating pumpy 

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 
shaft horse power? 

c) Define specific speed of centrifugal pump and derive 8 
expression for specific speed of centrifugal pump. 
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Instructions to Candidates : B 1 9  .,3 
1. Do not write anything on question paper except Seat No. 7Q>> 

2. Answer sheet should be written with black ink only. Grdjph or 
diagram should be drawn with the same pen being u$ed for 
writing paper or black HE! pencil. T? sf 

3. Students should note, no supplement will be provi@$ 
4. Attempt any two from bits a, b, c from each unit. a 
5. Draw neat sketches wherever necessary. / % +,/ 
6. Assume suitable data, if necessary. 
7. Black figures to the right indicate full markx? 
8. Use of steam table, non programmabl,eF;jbcket calculator is 

allowed. s-. ' 
\ 

UNlT - I 

1. a) Explain quasi-static process with a n  example. 8 

b) "A system has reached an equilibrium state". What is its meaning ? 8 
\ /  

t, 5 
A, ,!,' 

c) A spherical ballon containgdYkg of air at 200 kPa and 500 k. The 8 
ballon material is ~uch:~;j.that the pressure inside is always 
proportional to the squa.t$?of the diameter. Determine the work done, 
when the volume of t,t-ie;.ba~~on r\: doubles as a result of heat transfer. 

/,,., .., > .: 
-+,I 

,..h , 
(A,:,>> 

,.: , ..I 
UNlT - II 

, ' &.' 

2. a) Show that i&nal energy of an ideal gas is a function of 8 
temperature:::&?ly , ., by using Joule's experiment. 

b) ~ p p ~ y  S ~ E E  to following. . ?\' 

i) Nozzle and Diffusers. 

ii) Steam and gas turbines. 



iii) Centrifugal water pump. 

iv) Boiler, Heat exchanger. 

c) A certain water heater operates under steady flow conditions 8 
-- - -receiving-4,2--kg/s-of--water-at-7-5~~temperature,-enthaIpy- --A 

313.93kJlkg. The water is heated by mixing with steam which 
supplied to the heater at temp. 100.2°C and enthalpy 2676 kJIkg. 
The mixture leaves the heater as liquid water at temperature 100°C 
and enthalpy 419 kJlkg. How much steam must be supplied to the 
heater per hour ? 

UNIT - 111 0'' 
.-A 

3. a) Compare heat engine, heat pump and refrigerator. 

b) Prove the claussius Inequality. 

c) It takes 15 kw to keep the interior of an auditorium at g p ~  when the 8 

outside temp. is 2OC. The heat flow is obtaineq$y burning oil. 
Calculate the power required if the 15 kw heat $ 4 ~  were supplied 
by operating a reversible heat pump with the r igatre as the upper 
reservoir and the outside surrounding as the /&her reservoir. 
i) Find the power required to drive the heatipump. 
ii) Find the saving in power by using hedCpump. << >" 

A 

UNlT - IV 
Q' 

(6 4. a) i) Derive characteristic gas eqygion. 
, x-j 

4 

ii) Obtain an equation for heat transfer in polytrophic process in 4 
terms of polytrophic spe'cific heat. 

<"* 
\.. 

b) The following equationl t >\ hh ich connects u, p and v for several gases, 8 
u = a + bpv i i  

where a and b are~kbnstants. Prove that for a reversible adiabatic 
\ 

process. i\li ( k- 

b + l  
pvY = constant wh'ere y = - 

h b 

c) A cylind,er contains 0.12 m3 of air at 1 bar and 90°C. It is 8 
compressed 0.03 m3. The final pressure being 6 bar. Find the index 
of compression, increase in internal energy and heat transferred. 

k J Take R = 0.287 kJ/kg k & Cv = 0.717 -. 
kgk 



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-throttlingcalorimeter-?--- --- - 

c) Identify the type of steam in the following three cases using the 
steam table and giving necessary calculations supporting your 
claim. 
i) 2 kg of steam at 8 bar with enthalpy 5538.0 kJ at temperature 

+W 170.4OC. 6 
ii) 1 kg of steam at 2550 kPa occupies a volume of 0.2742 ni3. .(), 

Also find the steam temp. \ 
. c ~ '  

iii) 1 kg of steam at 60 bar with enthalpy of 2470.73 kJ1kg. & '  \<G 





Seat Number 

Industrial Engineering 
-u10-0-110-90-/1080)- - 

P. Pages : 2 

Time : Three Hours Max. Marks : 100 , 

.................................................... 

Instructions to Candidates : 0% 
1. Do not write anything on question paper except Seat No. 
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5. Attempt any t w o  sub question from each question,,' ' 
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UNlT - I % '  

J 

.3 - 
1. a) State the contribution of F.W. Taylors and Gilberth towards the 

? -' 
10 

growth of Industrial engineering. 
'.\ 
5. ,, 

b) i) Define work measurement and+,>its'ie itsobjectives. 
fl q<> 
,,''\.j 

ii) Explain in brief the basic pr$cedure of work measurement. 
y >,- ;J 

5 
, ' 

c) Write a short note on the fQll&ing. 
i )  Flow process chart. 
i i) Multiple activity chqhY \<> 

I /  
", ' c,!". 

, %\,> UNIT - II 
,, ,+,.., 

< *>) 

2. a) i )  Define plafitAayout state the principle of plant layout. 5 
, \/ 
\ V 

ii) Desc$:e the process layout with a neat sketch. 5 
\ 

b) State & gxplain the guiding principles of material handling. 10 
\ 

c) i) wr i te  a salient features of Indian boiler act. 5 

ii) Explain factory act, 1984 in brief. 



UNlT - 111 

3. 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. 

c) Write a short note on, 10 
i) Plant capacity 
ii) Bar chart. 

43 % 

4. a) What is job evaluation ? State the various methods of job ($2- 10 
evaluation. Explain any two. 

,y 
b) Explain 'Taylors differential piece rate system' and '~alse~+@:" 10 

incentive plan' of incentive scheme along with merits & c$&&erits. 
<+ 
LJ' 

c) i) What is value analysis ? State its objectives. ,<!, 
/ .I 
\\.r/ 

ii) Define value what are different types of valups: 

UNIT - V , 
* i 
\ V 

a) What is man - machine system ? Give the'2lassification and 
explain types of man - machine system. 

b) i) Give the requirement of good,in];strial q seating. 

ii) Write a short note on ' ~ r ~ o ' n o m i c s  and safety'. 

c) Derine 'Anthropometry'. ~ e s h i b e  the a~thropometr ic  principles in 
brief. . n pi) 
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Instructions to Candidates : 4 

1. Do not write anything on question paper except Seat NO& 
2. Answer sheet should be written with black ink only. Waph  or 

diagram should be drawn with the same pen be inddsed for 
writing paper or black HB pencil. (<>\ </ 

3. Students should note, no supplement w ~ l l  be provr&ed. 
4. All questions are compulsory, solve any two br& out of a, b, c 

in each question. <>J 
5. Assume suitable data if necessary. ,-$Y 

\ J  

6. Use of non-programmable Calculator is allowed. 
-7 

1. a) i) What is steering gear mechanism? perive the condition for 5 
correct steering. 

ii) What is inversion of kinematic chain? Explain Oldham's 5 
coupling. 

< 

.$ .' 
b) The mechanism shown in fig (1). The various dimensions are 10 

OA = 120 mm, AB = 500 mm'y BC = 120 mm, CD = 300 mm and DE 
= 150 mm. The crank ~ ~ ' k o t a t e s  at 150 RPM. CDE is the bell 
crank lever. ~ e t e r m i n f l h e  absolute velocity of point E. 

i/ 



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 crar~ksliaft has a speed 
of 75 radls and angular acceleration of 1200 rad/s2. Find: 

_ l_)___V_eloo_city_otG_and-ang ula r_v_eLo_city_ofAB-- 

2) acceleration of G and angular acceleration of AB. 

2. a) Write short notes on. 

i )  Dynamic equivalent system. 

ii) Trifilar suspension system. \% 0% 
q$ 

b) What is an equivalent length of compound pendulum? ~eriv$%'h 10 
equation for frequency of compound pendulum. 6.' 

'L (5 
c) A connecting rod is suspended from a point 25 mm ap: ,~e  the S 10 

centre of small end, and 650 mm above its centre ob$ avity, its 
mass being 37.5 Kg. When permitted to oscillate,$% time period 
is found to be 1.87 sec. Find the dynamical e q u 4 ~ f e n t  system 
constituted of two masses, one of which is located at the small end 
centre. d' 

2 ,  
3. a) Derive loop closure equation for four bar - mechanism. 10 

b) In an IC engine n~echan isn~ Crank r@lus is 50 rnm and connecting 10 
rod length 250 mm. Write loop closure equation when the crank is 
at 30° from IDC. 

2 2  , 

c) Explain vector complex mdthod'for finding the velocity of piston in 10 
single slider mechanism. \ 

*\ \ 
\ >' 

4. a) An applied force or effo'?t of 1500 N is required to be able to move 10 
the body up with uniform velocity up an inclined plane of angle 12O 
with force acting parallel to the plane. With the inclined plane 
angle increased@ 15O, the applied force increased to 1700 N. 
Determine the,mass of the body and the coefficient of friction 
between thekbody and the surface of inclined plane. 

, \ 

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



c) The pitch of 50 mm. Mean diameter threaded screw of a screw jack 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-sc-rew-t~raise-a-loadof-30$<N. - 
ii) the ratio of the torque required to raise the load to torque 

required to lower the load. 

iii) the efficiency of the machine. 

5. a) Prove that the maximum power transmitted, considering centri fuga~("~ 10 
f 4 % 

tension is give by. ,yk hd 
0.5 1- ., 

P = ~ ( I - ) )  KW 

where, 
T= maximum permissible tension in belt (N). */ 
m= mass of 1 m length of belt (Kg). 9~" C/"" 
p=coefficient of friction between belt & pulley. , </' 
0=  angle of contact of belt on pulley in radian,.:? 

$- < *  

b) Calculate the maximum power transmittedJy)an open belt drive I 0  
embracing a pulley by 120°, if the maxim@ stress in the belt is 
not to exceed 1.4 N/mm2. What is the corresponding linear speed 
of the belt? Particulars of the belt available are: 
width = 100 mm, thickness = 6 mm\iG=0.97 gm/cm3. Assume 
p=0.3. 

', 
,3+ 

\ J  

c) Two parallel shafts connected & a cross belt drive have the 
diameters of pulleys 400 mm and 600 mm respectively. The 
direction of rotation of thedriven shaft is required to be reversed, 
by changing over to apk,bpen belt drive. State if the same belt can 
be used. If not, whattlslthe remedy? Assume that the centre 
between the shaft{l&ixed at 6 m. 

1 
<& 

1,' 
\ 

, 
\ 

\ 
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Instructions to Candidates : 
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1. Do not write anything on question paper except Seat No. 2~5: 
2. Answer sheet should be written with black ink only. Grqyh or 

diagram should be drawn with the same pen being . ~ e d  for 
writing paper or black HB pencil. ,.a %2 

3. Students should note, no supplement will be proviG& 
4. All questions are compulsory. 0' 

, 5. Use of non-programmable electronic calculator~&allowed. 
6. Use of statistical tables is allowed. $2 

\\/ 

/ LJ 
:::,J 

C ,,\"',,., .' 
1. Attempt any four. ,..:> 

5;f; ' ' 

"-\ <.:,~ 

a) solve ( ~ ~ + 2 ) y = e ~ ~ ~ + c o s 3 x + x ~ + x ~ ~ " ~  ;+. 

\i., .i 
" 

.>,! -.. 

b) Solve ( ~ ~ - 4 ~ + 4 ) ~ = 8 x ~ e ~ ~ s ~ x  c .  
,.  , _ , ̂,. 

" i < ,! ,,> 

c) (D2 -2D)y = ex sinx; solve-.by y :::A the method of variation of parameters. 
, . 

> 
2 d2y dy, logx 

e) x -+5x-+3y=- 
dX2 dxt,"' x2 

f) The differential equation for the displacement y of a whirling 
shaft wpen the weight of the shaft is taken into account is 

d4y, w w 2  El--- y = W taking the shaft of length ' X  with the origin at the 
dx4 g 

centre and short bearirlgs at both ends, show that the maximum 
g deflection of the shaft is ---(sechal+ secal- 2) 

2w2 



2. Attempt any two. 

dx dy 
a) i) Solve ---+2y=cos2t 

7 
dt dt 

dx dy 
-+--2x=sin2t -- 

d t d t  

dx - dy dz - - - ii) Solve, - - - 
z~~ z2x Y2x 

a2y 2 a2y 
b) If - = c - represents the vibration of string of length %fixed at 

at2 ax2 
--". 

ends, find the solution with boundary conditions ; <gb i) y(0 t) = 0 ii) y( l t )=O $i$J 

c) A rectangular plate with insulated surface is 1 0 ~ ~ b ' w i d e  and so 10 
long to its width that it may be consideredQjdinite in length 
without introducing an appreciable error. lf:iWe temperature of 
the short edge y = 0 is given by, 

,( -- /' 
u=20x for 01x15 

= 20(10-x) for 5 I x I 10 
and the two long edge x = 0, x = 1 0 % ~  well as the other short 
edge are kept at O°C, then find the temperature u at any point 
(XI Y). c? 

,, 
(\ 

3. Attempt any four. c j  -I 20 
\ 

t -4t sin3tdt 
a) Find L [ie 

, $  



d) Find inverse Laplace Transform of ; 
s -- 

Se 2 + ne-s 

s2 + n2 

ppp 

e) Find inverse ~ S t r a n ~ ~ f ~ ~  
S + 4  

S(S - 1) (s2 + 4) 
Y 

f) Using Laplace Transform solve the differential equation $9 
y"-4y1+4y =64 sinzt 
given y(0) = 0 ; yl(0) = 1 

<j+ 
'\ 
03 

4. Attempt any two. <<; 
$\d 

f-\\ 

a) i) From the following frequency distribution, comp~~,$?he 5 
coefficient of variance. j ,+ 

I Marks 1 1 - 1 0  111-20121-30131-4041-50151-601  

I No. of candidates 1 3 / 16 1 2 6 3 1 , 1 6 8  1 
V . \\ f '. ~' 

<'"*''\{ 

i i) Calculate the first four central mome+$t/s $_ for the following 5 
data. ,C"* 

<" 

% ." ,,+y 
\I 

b) i) Find the coefficient of cor#zlation between x and y from the 5 
).' 

given table. I\ 4 .  % 

> < ;variance of x = 9 find : 
i )  the mean of x & y ii) the standard deviation of y. 

ii) Write a note on Kurtosis. 4 

., , t" 
- >'>\"' 

i i) Discuss the kuttosis of the following data. 5 

Class 

f 
<: .: ' 
",.." 9.. 

c) i) ~he,~$fd l lowing regression equations and variances are 6 
obfaihed from a correlation table ; 
$ & - 9 y - 1 ~ 7 = ~  ; 4x-5y+33=0 ,,..,,, ,.. , . ,:. 

0 - 1 0  

1 

1 0 - 2 0  

3 

2 0 - 3 0  

4 

3 0 - 4 0  

2 



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 @ 

b) i) Fit a Poission distribution to the following data. %& * 

I Observed frequencies fi 1 30 1 62 1 46 1 10 1 2 l l s , v  
+i 

. 
ii) Find the Fourier sine transform of the following funcAon . 5 

@-,' c) i)  Pipes for tobacco are being packed in tq tcg plastic boxes. 5 
The length of the pipe is normally distqi6ted with p=5" and 
o=O.I" . The internal length of the boiks is 5.2". What is 
the probability that the box would be'small for the pipe. 

ii) Using inverse sine transform, f i i d  f(x) it 
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1 1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. ~r&% or 

diagram should be drawn with the same pen beingf,.u$ed for 
writing paper or black HB pencil. kg 
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4. Attempt all questions. 0 
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\ - 
1. a) i) What is lattice parameter ? ~e terminedhe relationship 6 

between the atomic radius and 1atti:~'~arameters in BCC and 
FCC structure. 

ii) Why FCC metals are in general\more ductile than BCC and 4 
HCP metal. ,C^> 

,', 
/ 

b) i) Differentiate between the foflowing. 6 
1) Ship and Twining. . 
2) Plastic deformatiop,of single crystal and polycrystalline 

material. \ 

ii) Show that atomic packing factor for FCC crystal structure 4 
is 0.74. / \  

c) i) Differentiate' between 6 
1) ~era@&s and composites. 
2) Metal matrix composites & fiber reinforced composite. 

ii) Explain'plastic elastomers and list the applicatio~is of the 4 
sam6. 

2. a) What is notch sensitivity ? Explain charpy Impact test and lzod 10 
Impact test. 



b) i) What do you understand by creep in metals ? Draw a typical 6 
creep curve and explain various stages in creep. 

ii) List various NDT test and explain dye penetrant test. 4 

c) i) Draw neat and self explanatory sketches of the following. 6 
lI~Du_ctil_e_andLBi ttLefach.ite_s, 
2) Stress strain curve for mild steel, cast iron and copper. @ 

ii) Explain Magma flax testing method. 4 -\b 64 
f-*J 

3. a) i) What are various strengthening mechanisms. Explain 
t$Sy Dispersion Hardening in detail. 

ii) Explain solation Hardening treatment. +ab 
<jP 4 

/ t 

b) Draw typical eutectic system diagram and explain it's important ki-3 10 
features with suitable example of system. aF 

4x2 
-hd 

c) What is coring ? Explain why it is not desirable and also ec$lain 10 
the various methods of eliminating coring. ,. A- 

4. a) Enumerate the various methods of powder 10 
Describe any two of them. 

,A;- 
b) Explain pyrometry ? List various methods of rpedsuring 10 

temperature and explain Resistance pyromet$/with sketch. 
/ >  ' 

> \ 

c) i) Define the following. - %  6 
1 ) Tap density. 
2) Apparent density. ?\> 
3) Green density. <, h 

ii) What is conditioning of metal"powders ? Why it is done ? 4 

5 .  a) i) What is oxide film? ~ x ~ l a ; k i t s  formation and growth 
mechanism. , , 

i-\ ,>) 

',\ 

ii) List various methgds of corrosion control. Explain any one of 
a J 

4 
them in details., 

I 

b) i) Why is seasbn cracking a major problem in brass component? 6 

ii) Explain ~ h 9 s i c a l  Vapour Deposition (PVD) in brief. 4 
\ 

c) What is iphibitor? Classify them and explain with applications. 10 
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1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. G r q h  or 

diagram should be drawn with the same pen being u$'ed for 
writing paper or black HB pencil. 1 0 

3. Students should note, no supplement will be proviq& 
4. Attempt complete question at one place only. CY 
5. All questions are comp~.~lsory and solve any t&its from a, b, 

,)J 
c in each question. \o 

6. Assume suitable data if necessary. ;y  
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5. Use of non programmable calculator is allo,wed. 
,'-T < -  

3 
UNIT - I -\ 

C, 
> 

1. a) i) Define factor of safety j i 2 
C\ 

ii) A circular steel bar ~ B ~ ~ ~ i g ' i d l ~  fixed at A & D is 8 
subjected to axial loadsaf  50KN and 100 KN at B & C as 
shown in fig. \ X  < >, 

Fin8 the loads shared by each part of the bar and 
,displacements of the points B & C. Take E for steel as 200 
G.pa. 



b) i) Define Bulk modulus. 2 

ii) A bar of 30 mm diameter is subjected to a pull of 60KN. 8 
The measured extension on gauge length of 200 mm is 
O.lmm and change in diameter is 0.004mm. Calculate. 
i ) pY~uUn~pm~odu l~u~s i i ) )Po i sUs~~n l_~Sra t  i o - a n L  
iii) Bulk modulus. ~$3> 

Qb 
c) i) Explain temperature stresses and temperature strains . 2 -n 

9' 
ii) A composite bar consis,ting 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 
rods when the temperature falls to 20°C. 
i) If ends do not yield 

\'. * Q"" 
ii) If ends yield by 0.25mm. Take ES = 2 x l o 5  ~ / m r @ ~  

\ 
Ea= 0.70 XI o5 ~ / m m * ,  a, = 1 . I7  x 10 -5 per OC and &= 2.34 (6 
xlO -5 per OC. 

I" </ %, 

Aluminium +\) 

steel /, % /  r; 
: C i ,<; 

,',\j 

<;y 
250mm' 2 800mm 400mm 375mm r:! % i <, .j:,,.., ' ,. i..,? 

, -.:: <,,\ 
"NIT - 1, ':>" 

2 .  a) i) Define principle stresses .c '  2 
6 

ii) At a point in a strained,Waterial, the principle stresses are 8 
100 N/mm2 (tensile) an'd 60 N/mmz (compressive). 
Determine the norm& stress, shear stress and resultant 
stress on a plane inclined at 50° to the axis of major 
principal stress. ~ l s o  determine the maximum shear stress 
at the point. 

, &>' 
(Y  b) i )  Explain p p o f  resilience and modulus of resilience. 2 

i i) An el,ph'Lntal cube is subjected to tensile stresses of 30 8 
N/wum2 and 10 N/mm2 acting on two mutually perpendicular 
planes and a shear stress of 10 N/mm2 on these planes.   raw the Mohr's circle of stresses and hence determine 

, the magnitude and directions of principal stresses and also 
the greatest shear stress. 



c) i) 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. Calchlate the strain energy stored in each of 
the following cases. 

- 4 - ) - W 4  en-a-p u-l I-of-14-K-M-app-l~i~ed-g radual Cy-. 6 b) When a force of 8 KN is suddenly applied 
c) When a weight of 4 KN falls through 120 mm before it 

C% % uo 
strikes the collar. ,,Ah 

f."% .\,%"J 
"$ 

++- 
'?Ld 

UNIT - 111 <$3 
hU 

3. a) Draw the shear force and bending moment d i a g r a g g r  a beam 10 
given below. 

C D 

r !. I- H 
Irn 3rn , ".@L"' I m  c.., 

&".J < ,* 

b) From a given shear force dj4gram develop the beam loading 10 
diagram and draw bending'moment diagram. 

\ 



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 IV at the free end. It the section is 
rectangular 120 nim side and 240 rrlm deep, find the deflection 
at free end. Take E= 10,000 ~ l m m * .  

UNlT - IV 

4. a) Derive shear stress distribution formula. 

b) A timber beam of rectangular section is to support a load of 20 
KN uniformly distributed over a span of 3.6m when beam is 
simply supported. If the depth of section is to be twice the 
breadth and stress in the timber is not to exceed 7 
the dimension of the cross section. 

c) A column is rectangular in cross section of 300mm x 4@mm in 10 
dimensions. The column carries an eccentric point l&d of 360 
KN on one diagonal at a distance of quarter diagod%l length 
from a corner. Calculate the stresses at all four/c,orners. Draw 
stress distribution diagram for any two adjace4;sides. 

\'*\+ 

[">" 
UNlT - V 

< 
3 

5 .  a) Derive the lame's equation for thick cyl:fidrical shell. 10 

b) A thin cylindrical steel vessel has hen-~isplierical ends. Overall 10 
length of vessel is 550mm. ~he,o&ter diameter of the cylinder 
is 100 mm with thickness of metal 5mm. Calculate the change 
in the volume of vessel, whenl'it is subjected to on internal 
pressure of 15 MPa. Take e= 200 G.pa and p =  0.3. 

\ d 

\\., 

c) A hollow circular shafthas an external diameter of 120mm and 10 
an internal d i a m e t e r , $ i l ~ ~ m m .  The maximum permissible 
shear stress is 106Mpa  and twist is not to exceed 3.6O in 
length of 3m. ~l$imum torque is 25% more than the average 

kra.ft is rotating at 2 revolutions/sec. Find the safe 
T b e  transmitted. Take G= 80 G.pa. 

**************** 
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UNlT - I < r 

i 

1. a) Write short notes on the following. Gjving suitable sketches. 10 

i )  Cope and drag pattern ii) Gated pattern. 
iii) Segmental pattern. iv)C -Solid pattern 
v) Follow board pattern. . 

'i 

b) What is core? How many.,tbpes of cores are there? Explain 10 
them with the help of sketches. 

.> 
c) Explain following ca'sli'ng processes with neat sketches. 10 

i )  Continuous c6-8;ng. 
ii) Centrifugal cast ing 

: 
< ,  UNlT - II 

\ 
\ \ 

2. a) ~ x ~ l a i n .  with neat sketch machine forging & cold forging. 10 
\ 

b) What is 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 



UNlT - 111 

a) What is welding? Sketch & explain the following welding 10 
processes. 
i) Friction welding. ii) Submerged arc welding. 

Draw a neat sketch of Electric arc welding & exp 
Differentiate between A. C. & D. C. welding. 

What is welding defects? Name welding defects, 
& remedies. 

UNlT - IV 

lain it. 10 n$- 
b 49 r.;" 

their causes I p$?-" 
a* 
3* 

/ t <%",? 
4. a) Explain the following in brief gear manufactured by - q $ x  10 

I) Casting 2) Roll forming. $9 
(3 

b) Why gear finishing is required? Describe varies gea4$inishing 10 
operations. ,/ % 

0 '*' 
c) Explain the threads are manufactured by cast idg& thread 

\,'" 
10 

rolling processes. \ 
/ \\ 

i l J  
UNlT - V 

i ", % <7 ,' 

5.  a) Describe the various work holding eq$&ment . used on a turret 10 
lathe. 

%'.. 
* - A  

b) i) Describe with neat sketch,a'$tomatic indexing on turret 
\,* '.' 

5 
lathe. /;: ,' 

ii) State the difference betpeen ~ :, capstan & turret lathe. 5 
''* , 

c) Describe different types:of multi spindle automatic machine. 
< ) ,', 

10 
\\'\\ 

2- i *********** 
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UNIT - I < ,  

1. a) Explain the procedure of determi~at ion of calorific value of a 10 
gaseous fuel by a Junker's gas cqlorimeter. 

d' 

b) C2H6 burns completely with a i ~  w'hen the air-fuel ratio is 18 on mass 10 
basis. Determine the percent excess or percent deficiency of air as 
appropriate and the dew .$pint temperature of combustion products 
when cooled at 1 atm., "' 

\ 
J 

c) During production offoas the air and steam are passed through an 10 
incandescent coat'bed. The coal is seen to have 95% of carbon and 
remaining as ihcombustible. The gas produced has hydrogen, 
nitrogen and carbon monoxide. Determine, the steam required per 
kg of coal,qhd total air required per kg of coal when the heat of 
formation fdr steam is 147972 kJ/kg of hydrogen and for carbon 
monoxide it is 10324 kJlkg 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% 02, and 76.8% N2 by mass. 



2. a) Prove that the draught produced, in mm of water by a chimney is 10 
1 m a + l  

given by h =353 H ----- - 
[:a Tg( ma )I. 

b) Draw up a heat balance sheet for the boiler in kJ per kg of dry coal 10 
and also determine the boiler efficiency and effectiveness of air 
heater for the following data obtained during boiler trial. The boiler 
has economiser and air preheater as two accessories in it. 

Atmospheric air temperature : 15OC 
Steam generation : 40 bar, 400°C c3 
Steam generated per kg of coal = 8 kg - -1- 

,Q$ 
Feed water temperature at inlet to economiser = 27OC 
Feed water temperature at exit of economiser = 137OC @ 
Moisture in coal burnt = 1.5% -ah 
Flue gas temperature entering air heater = 300°C , GQ 
Flue gas temperature leaving air heater and entering($imney = 
1 50°C *$/ C ;i 
Temperature of air entering boiler furnance = 12cC 
Dry coal composition by mass = 84%C, 4%H2, 7%502 and reminder 

a, .\ .d 
ash. i .  : i 

Dry flue gas composition by volume = 12.5,%&02, 7.5%02, 80%N2 
Datum temperature = 15OC .\a?. 

:,:,"-. 
Calorific value of coal = 32600 kJlkg <.:>-; 

For air and dry flue gas, CP = 1 .0032i.,kJlkg.K 
Partial pressure of vapour in flue ga$'= 0.075 bar 
Specific pressure of vapour = 2.0Bb.4 kJ1kg.K ') .., :c' 

! ,> :i. > 

Determine the boiler efficienc,$,$nd the efficiency of heat exchange 
in air heater. Also prepare heat balance sheet in kJ per kg of dry 
coal. \I -s \ 

" %/' 
* \ 

\\ 

c) A steam generator delivers steam at 100 bar, 500°C (enthalpy, 10 
h=3373.7 kJlkg).  feed water inlet temperature is 160°C (h=677 
kJlkg). The entha pfes of saturated liquid and saturated vapour at J 100 bar are I,@ .65 and 2724.7 kJ1kg respectively. The steam 
generation rahe"s 100000 kglh and the steam generation efficiency 
is 88%. 
Estimate : 
i) The fuel burning rate is kglh, if calorific value of fuel is 

2l;m~lkg; 
ii) The percentage of total heat absorbed in the economiser, 

evaporator and superheater. 



Assume that o r~ l y  latent heat is absorbed in the evaporator and 
neglect any pressure drop. 

- -  3 .-a ) W ha t-are-t h e-rea sons - f4ne f f i  c-hc+i n s ~ ~ f a e s - e - n  de~ser-. -I+ 

b) A steam power plant works on regenerative cycle with steam 10 
entering first turbine stage at 150 bar, 500°C and getting expanded 
in three subsequent stages up to the condenser pressure of 0.05 
bar some steam is bled out between first and second stage for feed 
heating in closed feed water heater at 10 bar with the saturated 
liquid condensate being pumped ahead into the boiler feed wafe? 
line. Feed water leaves closed feed water heater at 150 bar, 15@& 
steam is also taken out between second and third stages at 1e$ar 
for being fed in to an open feed water heater working 4$tr that 
pressure. Saturated liquid at 1.5 bar leaves open feed wat8 heater 
for being sent to closed feed water heater considering$ass flow 
rate of 300 kgls in to the first stage of turbine de,J@rnine cycle 
thermal efficiency and net power developed in kw. give layout 
and T-S representation. 39 

\) 
c) A steam power plant use steam as working f l p g  and operates at a 10 

boiler pressure of 5 MPa, dry saturated and-?'condenser pressure 
of 5 KPa, Determine - Z 

i) carnot cycle. ---i 
>- 

ii) Rankine cycle. 
iii) Enthalpy at the end of expansiqn. 
iv) Net work done. 

u \  

<-! i/ 

v) Work ratio. 
< ::j* 

<lb ,-/ 
LINlT - IV 
< 

I \ 

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

b) A steam turbi$e develops 190 kw with a consumption of 18 kg1kw.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 .I 8 
bar, ~he'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 
diverging part of nozzle, determine the diameter at the exit of the 
nozzle and exit velocity of leaving steam. 



c) Derive an expression for the mass of steam discharged through a 10 
nozzle and condition for maximum value. 

UNIT - V 

5 _ . a ) A s  ingl eac t in  g_t\Ko-stage_airxo rnpresso~d e l i ~ e r s a i r _ a t 8 - b a r . I  h A 1 0  
temperature and pressure of the air before the compression in L.P. 
cylinder are 25OC and 1 bar. The discharge pressure of L.P. cylinder 

.co 
b $3 

is 4.2 bar. The pressure of air leaving the intercooler is 4 bar and 8 -2 the air is cooled to 25OC. The diameter and stroke of L.P. cylinder 
%% are 40 cm and 50 cm respectively. The clearance v o l ~ ~ m e  is 5% 

stroke in both cylinders. The speed of the compressor is 200 r.p.m. -i\V 
Assuming the index of compression and re-expansion in bo h., 
cylinders as 1.25, CP for air = 1.004 kJlkg.K, find : 
i) Power required to run the compressor, and 

bQ \? /C' 
ii) Heat rejected in intercooler 1 min. /,%A 

A@' 6% 
b) A multistage air compressor is  to be designed to %@vate the 10 

pressure from 1 bar to 125 bar such that stage pres@re ratio will 
not exceed 4. *L/' 

r% 
Determine : 
i) Number of stages. v' 

/ 

ii) Exact stage pressure ratio. A X J  

iii) Intermediate pressures. 9 ,' 
'- 

/, 3 
c) Derive the equation of condition for mihimum work per kg of air 10 

delivered by two stage compressor with perfect intercooling. Also 
derive the equation of minimum w ~k for multistage compression. 8. For both derivation assume no clee/-ance volume. 

r 

2 '/ 



b) Describe with sketches compensating devices that are 10 
incorporated in main metering system as compensating Jet, air 
bleeding device and back suction control. 

c) Describe with the help of suitable sketches. 10 
i) Jerk pump system 

-- 

ii) Common rail system 
iii) Distributor system. 

UNlT - 111 
3. a) Discuss important functions of the lubricating system. What is 1%" 

the significance of flash and fire points of lubricant? 

b) What do you understand by ignition timing? Discuss the T"~, 

$% 
10 

various factors which affect ignition timing requirements. $9." 
4P- 

c) Why cooling of an internal combustion engine is necessaia? 10 
What would happen if engine temperature is 50°C? . 

LINIT - IV I ,  <$& 
4. a) What is ignition lag? Discuss the effect of engine(&riables on 10 

ignition lag. 

b) Describe the phenomenon of detonation or.kl;'ocking is SI 10 
engine. Discuss the ill effects of detonatidn.' 

:--> 

c) What is HUCR? What is octane numbe;? HOW octane number 10 
is found? What is RON and MON? 

' 

i( 

UNlT -,-k 
Pj \ 

5 .  a) A 6 Cylinder petrol engine opqdtes on the four stroke cycle. 10 
The bore of each cylinder is6,70 mm and the stroke is 100 mm. 
The clearance volume per djllinder is 67 cm3 At a speed of 
3960 rpm the fuel consutkption is 19.5 kglh and torque 
developed is 140 ~ . ~ , c ' a l c u l a t e  a) Break power b) Brake niean 
effective pressure c)'@reak thermal efficiency if calorific value 
is 44 MJlkg d) ~ela l t ive efficiency on break power basis 
assume that the\ engine works on constant volume cycle. 
TakeV=1.4 ,) 

\ 8 

b) What is the,cause of formation of CO and NOX? What is the 10 
effect of,&?'r'fuel ratio on CO and NOX emission? What is the 
effect ofspark advance on NOX emission? 

c) Name four different methods for measurement of engine 10 
friction power. Describe Willans line method? To which types 
of engine it is applicable what is the accuracy of this method. 

**************** 
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UNlT - I " 3 

I. 
.< 

a) Sketch the Otto cycle on P-V & T-S djagram? Obtain an 
expression for the air standard effiGency. Hence show that the 
efficiency of Otto cycle is lower th3n that of Carnot cycle? 

'/ 

b) An engine works on air stan$gB Diesel cycle whose 10 
compression ratio is 14. Thb'pressure and temperature at the 
beginning of the cycle areli'bar and 300k respectively The 
maximum temperature Qfcycle is limited to 2500°C Determine 

\ thermal efficiency and mian effective pressure of cycle. 
', ' 

c K?'\ 
c) Sketch the stirl inqcycle on P-V and T-S diagrams. Compare 10 

carnot, stirling4afld Ericsson cycles operating between the 
same so~.~rc%(qnd sink temperatures and with equal changes in 
specific voleme. 

*)> 
<'?\ 

UNlT - II 
\ 

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



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 
r e s p e c ~ ~ e 1 F ~ e _ n u m  b e m f _ t e e t k ~ n l l a n & s p e h a n r l e _ o f  
rotation of 

C b @ 
I PO 

Arm 
BD- 

I 

UNIT - V 

5. a) Four masses A, B, C & D are completely balanced. ~ $ s s e s  C & D 10 
makes an angle of 90' & 195' respectively with tpaibbf mass B in 
the counter clockwise direction. The rotating rf7&Tsses have the 
following properties. ".9 

/ ?v 

mb = 25 kg r a =  1 5 0 m m ~ f  
mc = 40 kg rb = 200 y~$ 
md = 35 kg \ C rc = 1 0 Q y m  

rd = l 8 b m m  
Planes B & C are 250 mm apart det/efmi~e the 
i) mass A & its angular position wdh that of mass B. 
ii) positions of all planes relati<%o plane of mass A. 

R 
> %<> 

.,,!\, ' 

b) Explain in brief : >~<> 
i) Static balancing ma@ihe. 

+> 
'r ' 

ii) Dynamic balanc,i,ngdmachine. 
, V 

c) Write short notei$h3: 
- 7  

' ,r* 

ii) Hammer Blow. 



3.  a) All the arms of a porter Governor are 178 mm long and are hinged 10 
at a distance of 38 mm from the axis of rotation. The mass of each 
ball is 1 . I 5  kg and mass of sleeve is 20 kg. The Governor sleeve 

- - p e r n o  rise at-280 rpm. When tt7e~nk-s-a~e-atan-m-~e-of-30% 
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'. 

b)  Explain the effect of gyroscopic couple on aeroplane. 
% @  

\$@ 

QLl 0 c) Find the angle of inclination with respect to the vertical of a two3 
wheeler negotiating a turn given - combined mass of the ve*$l'6 
with its rider 250 kg. Moment of Inertia of the engine flywh e%'0.3 gw kg.m2. Moment of inertia of each road wheel 1 kg.m2. ~ $ e e d  of 
engine flywheel 5 times that of road wheels and invÎ $% same 
direction. Height of centre of gravity of rider with vehicle4@.6 m. Two 
wheeler speed 90 kmlhr. Wheel radius 300mm. ~ a d i u ~ s f  turn 50 m. 

*/ 
,+ " tb/ 

UNIT - IV <,""/ 
<? 

/"n 

4. a) A three start worm has pitch diameter of 80 m'$& pitch of 20 mm.lt 10 
rotates at 750 rpm 8 drives a 40 tooth w9mjgear. If coefficient of 
friction is 0.06 find : %<'< 

i) The helix angle of worm. 

ii) The speed of gear. / ) \- ‘, .,% 

\, 
<? -', 

iii) The centre distance <::,:+a 
(r< ou 

iv) Efficiency . $Z>J .. T <I/ 
v) The lead angle for madmum efficiency. 

\ \'\ 

vi) Maximum afficiencyi.$ 
fl* \,' 

$ ? '  

b) Explain following tel:& : 
i) Arc of contactt$.' 

<\;,: .> 

ii) Path of cofitact. 
3,.,,; 

iii) Number d'ipairs of teeth in contact. v 
iv) Interference in involute gears. 

v) lklinimum number of teeth. 



Break drum 
I 

Barrel 

m = 4500 kg 

c) Explain the 'construction & working of - 

i) Belt Transmission Dynamometer; 

ii) Epicyclic train dynamometer. 

UNIT - II $ & 
2. a) Draw a cam profile to drive an oscillating rolt&~follower to the 10 

specification given below. ,+ 
Q " J  

i) Follower to move outwards through an qngGlar displacement of 
20' during the first 120' rotation of t h q c i m .  

ii) Follower to return to its initial positip$during - v next 120' rotation 
of the cam. 

iii) Follower to Owell during the neq1;?i2o0 of cam roation. 
The distance between pivot cer@g and roller centre = 120 mm, 
distance between pivot centre and cam axis = 130 mm. Minimum 
radius of cam = 40 mm radius.8yroller = 10 mm. 
Inward and outward strokes takes place with simple harmonic 

*, 
motion. ",\ 

4 

b) Explain the terms as ap$lied to the flywheel - 
i) Fluctuation of energy 
ii) maximum fluct&tion of energy. 
iii) Coefficient o f~ luctuat ion of energy. 
iv) Coefficiet$,of fluctuation of speed. 

, 
c) A punchicg i ress  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 mm2. of sheared area. If the punching takes 1/10 
of a second & the rpm of the flywheel varies From 160 to 140 
determine the mass of the flywheel having radius of gyration 1 
metre. 
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U N I T - I  2 m ~ J  

1. a) A band and block brake having 14 blockpeach of which subtends 10 
an angle of 14' at the center is applied t k z  drum of 900 rnm effective 
diameter. The drum and the flywheekmounted on the same shaft 
weigh's 20 kN and has a combine@radius of gyration as 600 mm. 
The two ends of the band are attashed to pins on opposite sides and 
the brake lever fulcrum at distkiices of 40 mm and 160 mm from 
fulcrum. The coefficient of frikkion between block and drum is 0.3. 
Find out the minimum forcerequired to applied at the end of the 
brake lever at a distanc<'df 600 a m  from the fulcrum to bring the 
system to rest from rat$& of 350 rpm in 8 seconds. 

\/ 
\+ 

b) The rope of a winch' krab supports a dead weight of 4500 kg mass 10 
and is wound ro$hh a barrel of 420 mm diameter. A brake drum of 
560 mm diamet& is keyed to the barrel shaft. A differential band 
brake acts $/the drum with its two ends attached to pins on 
opposite si@s of the fulcrum of the block at 25 mm and 125 mm 
respectiyijy. The band embraces 70% of the circumference of the 
drum. The coefficient of friction is 0.28. Find the least force required 
to bedabplied at the end of the brake lever 1 m from the fulcrum. 

\\ diagram on next page 



Use following Relation Q q j  

Nu = 0.023 (Re)0.8(Pr)0.3. .\\ ?v 
c) A steam condenser is transferring 250 kw of thermal energy atl? I 0  

condensing temperature of 65OC the cooling water enters We 
condenser at 20°C with a flow rate of 7500 kglhr. Calculate tt@?og 
mean temperature difference. If overall heat transfer coeffi@nt for 
the condenser surface is 1250 w/m2 OC. What surface33rea is 
required to handle this load ? What error would be intro&ced if the 
arithmetic mean temperature difference is used rathehthan the log 
mean temperature difference ? o i.l 

/ &P' 
,, k / 

5. a) i) State and explain the different modes of mp$transfer. 

Acid 

1800 

0.3 

1 465 

6.8 1 0" 
0.0002 

Property 

Density (kg/rn3) 

Thermal conductivity (wlmk) 

sp. heat (Jlkgk) --- - 

Kinematic viscosity (rn2/s) 

Fouling factor (m2k/w) 

<-b 
* 1 

ii) State Fick's law of diffusion. j - , 

Water 

998 

0.6 

41 87 

1 1 0-6 
-- 

9;- 
b) Show that the total mass of water vapj~ur  diffused from a water 10 

column to the air passing over the water'container is given by 

c) The air pressure in a tyre tube of surface area 0.5m2 and wall 10 
thickness of 0.01 m is approximated to drop from 2 bar to 1.99 bar 
in a period of 5 days the s ~ j u b i l i t ~  of air in rubber is 0.07 m3 of air/m3 
of rubber at 1 bar. < \ 
Estimate the diffusivitf%f air in rubber at the operating temperature 
of 300K. If the volym'e of air in the tube is 0.025 m3. 

, ?'  



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 
or~ ly  due to convection. 
Use the following correlation. 

Nu = 0 . 1 3 ( ~ r . ~ r ) ~ . =  and take p = 4 m p e r d e g 0 c  
thermo physical properties of water are 
p =977.8 Kg/m3, Cp = 4.1 87 KJIKgK, v = 0.41 5 x 1 O6 m2/s, 
K = 0.667 wlmk. 

4? c) The wall of a tube 4m long and 20mm diameter is held at constant .&I 
temperature providing a steam jacket. A viscous fluid enters t h a  
tube at 30°C and leaves at 40°C at the rate of 180 kglhr. ~etermi,@ 
the average heat transfer coefficient and the wall 
the following correlation. 

d GT 
0.67- Re.Pr 

Nu = 3.65 + L 
0.67 G? 

1 +0.004 [% ~ e . ~ r ]  i t J k 
/z is;" 

and take the following thermo-physical properties?, 
-\ 2 

p=850 kg/m3, K.0.1396 w/m°C, Cp=2000 J/kgk$ 
D=5.1 XI o - ~  m2/s. ;i 

1%- 

i) What is mean by fouling factor ? ~ o p d o e s  it affect the 
1 

6 
performance of a heat exchanger ? 

ii) Define : overall heat transfer %$efficient and effectiveness of 4 
heat exchanger. S;P i / 

P\ 0 7p 
b) A chemical industry operates.'~continuously and produces 2x105 kg 10 

of s~~ Iph~ .~ r i c  acid per day which needs to be cooled from 60°C to 
40°C in a counter flow dabble pipe heat exchanger the acid flows 
through the inner pipeq);3Jhile water employed as cooling medium 
flows through the an$ulus with temperature 15°C at entry and 20°C 
at exit the inner diaheter for the inner and outer pipe are 70mm and 
120mm r e ~ ~ e c t i ~ 6 ~ ~ ,  and each pipe is 5mm thick presuming that 
thermal conduc ' t i~~ty  of inner pipe material is 48 wlmk, make 
calculation foe the mass flow rate of water and length of the heat 
exchanger. 

\ 



c) The shell of an experimental boiling water reactor is cylindrical 10 
having inside radius l m  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 Wlm°C and 1 . I 2  W/m°C respectively. 
T he re-actotp-emt e s a t a p  we~le-v_e I o f - a L w  h i c h U i s - I  o s t - - - -  
in heat transfer through the shell. I f  the inside water is at 150°C. 
Workout the interface temperature (temperature on the inside and 
outside of concrete covering) Neglect any resistance to heat flow 
between water and steel. 

2. a) i) Derive the governing differential equation for temperature ,vlF6 
(J distriblition of constant are extended surface in the f~l lowing,~, 

d28 2 form -- m 0 = O  
dx2 

ii) Explain radiation shield. 

b) Consider radiative heat transfer between two large,$&allel planes 10 
of surface emissivity 0.8. How many thin rad@%on shield of 

emissivity 0.05 be placed between the surfa&es to reduce the 
radiation heat transfer by a factor of 75? </ >d 

c"Y 
c) A horizontal steel shaft, 30mm diameter qgd 600rnrn long has its 10 

first bearing located 100mm form the end'd~nnected to the impeller 
of a centrifugal pump. If the impeller [$immersed in a hot liquid 
metal at 500°C, Work out the temperature at the bearing under the 
condition. q \ 

% x 

i) The shaft is vary long. 
ii) The heat flow through theqekd of the shaft is negligible and 
iii) The heat is transferred to',the surrounding from the end. 
The temperature and conv&&ion coefficient associated with the fluid 
adjoining the shaft are;3!k and 68 KJ/m2hr. OC for steel shaft, 
thermal conductivity 7x5 KJImhr deg. 

I /  

00'' 3. a) i) Give a generq,l+equation for the rate of heat transfer by 6 
convection a q h e n c e  define the coefficient of heat transfer. 
List the various factors on which the value of this coefficient 
 depend^,^ 

r-\> 

%, 

ii) Whaf i's a dimensionless number? How and why are they used 4 
in Weat transfer? 

, 

Tk3 - 058 
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2') 

a) i) Define thermal conductivity, thermal-resistance and thermal 6 
conductance. What is the a p p r ~ x i ~ p a t e s  range of thermal 
conductivity of solids, liquids & * - $ases? 

ii) Write the Fourier rate equation for heat transfer by conduction. 4 
Give the physical significance of each term. 

a* 
b) A spherical verssel of 0.5doutside diameter is insulatied with 0.2m 10 

thickness of insulationLo~'thermal conductivity 0.04 Wlm-deg. The 
surface temperature of the vessel is 195OC and out side air is at 
1 O°C Determine. ' / 

i ' 
% i 2  

i) Heat flow. 

ii) Heat flow per m2 based on inside and out side area. 

iii) Temperature gradients at the inner and outer surface. 





c) Solve the following system of equations by Gauss Jordan method. 10 
5 ~ -  2y +3z = 18 

x+ 7y -3z =-22 

2 ~ -  y + 6~ = 22 

UNIT - V 0 . fl/ 
Explain different steps of finite element analysis in detail? 

Using crank - Nicolson method solve. 
u,= ut subject to 

u ( x , O ) = O ;  u ( O , t ) = O ; u ( l , t ) = t  p> 5 

1 1 v*;. 
taking h = - and k= - 

4 8 q? 
($4 

corr~pute u for one time step only. B" CF 
Explain in detail FEM and FDM. $> 

n\ 
i ,, & 

************ % 
\ /4.. 

,# % /' 
1 

%-& 

' 

\- 
1 2  

I .  

Y, 
<$"A 

P- 



b) The velocity V of a particle at a distance S from a point on its path 10 
is given by following table. 

Estimate the time taken to travel 60 m e ~ e r s e r s h y ~ . i n g S ~ ~ I s - - - ~  
one third method. d? 

-b 

S in meters 
V inmISec  

c) Using Taylor's series method find y at x = 1 -1 and 1 . 2  by solving 10 On 03 
dy 2 2 - = x +y given y (1) = 2.3 
dx 

%% as ,bbt 

UNIT - Ill ox 

3. a) Using Lagrange's formula for Interpolation find y (9.5) 10 

0 
47 

b) The population of town is as follows. 

1 Year X I  1941 1 1951 1 1961 1 1971 1 1981 1 1991 1 

10 
58 

IPo~ulation in lakhs Y /  20 1 24 1 29 1 36 1 46 1 51 1 

20 
64 

'\ 4. a) Solve the equations +,:. 
>- I 2 x + 3 y + z = 9  !,\\)>, 

, ' 

x +  2y + 3z = 6  ,,,?, 
r.' ... 

3x+y + 2z =&,:"' 
( >".:; 

by LU d e c o m p ~ s f f ~ o n  method 
<'* , 

Estimate the population increase during the;&riod 1946 to 1976 
using Newton's forward and Newton's bachpard formula. 

-3, 
IT *. . 

c) Apply stirling formula to find y (25) for the following data. 

>' 
b) Solve by Gauss Elimination method 

3x+ 4y; 5 z  = 18 

2x"y  +8z=13  

5 ~ - 2 y +  7~ = 20 

30 
65 

,' ~ . .:__ >. 
r": \, 

,.*, '', 

p:; 

X 
Y 

40 
61 

( \,< 3 

i-;p 
% 

- 1" 
, ., 
" 

50 
52 

20 
2854 

60 
38 

28 
3544 

24 
3162 

32 
3992 
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1. Do not write anything on question paper 
2. Answer sheet should be written with black ink only. 

diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be provi 
4. All questions are compulsory and attempt any 

a, b, c from each question. /$/ 
5. Use of Non-programmable calculator is allow&< 
6. Assume suitable data, if necessary. 
7. Black figures to indicate full marks. 

3 c 
%*A 

\ * I  ., , 

UNIT - I <p 
K 5  d 

1 a) Why error in computation is necessary? Explain different errors in 10 
numerical computation? qyy 

< \ 

Q *  
b, Find the positive root betweeq,? Bnd 2 which satisfies x3- 3x+1 =0 10 

upto three decimal places ~ $ 6  Horner's method 
\ '" 

c) Solve the equation x tan i$ l  by Regula Falsi method starting with 10 
a = 2.5 and b = 3 corr&& to three decimal places. 

{ \ *  
-- I 
\ 

+ UNIT - II 
2 .  a) Using Runge Kutta method of fourth order solve. 





UNIT V 

5. a)  Explain 

i) Design and Natural Tolerances. 
--- 

ii) Notch sensitivity. 

b)  Explain. 

i) Modified Goodman diagram. 

ii) Mechanical Reliability & factor of safety. 

c) Explain. 
-2 

i )  Design for finite and infite life. ,,(35 
ii) fatigue design of components under combined str@&s. 

t.l 


