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RT-4/M-12
PRODUCTION TECHNOLOGY-IT

W.o.L, 2006 anwards
Paper-ME-202E

Time Allawsd : 3 Hours) [Maxirmem Marks : 100

Note : Atlempt any Bve questions, selecting at {east one
question from eash Tni,

INET-L

1. (s} Differentiate botween Individual and Group Drives.
]

(b} What is the prineiple of Stepped regulation 7 List
some Hyauts of spindle speeds and give their
advaniages and dizadvantages. 12

2. (a} How will you ascartain requisite nuniber of stops in

a given spocd range 7 10
S35 T/A265/0, 600 P T. 0.

th) Give n general procedurs to design an sl geared

Lead stock. 10
UNIT-3I

Y. (6] Differentiate hetween Capstun and Turret Lathe, 6

{b)  Deseribe the complcte warking of B lurret-indexing
mechanism with the felp of & line disgram, 14

4, (a) Descrlbe gear shaping process with the heip of a

heat diagrom. 16

tb) Discuss some suitahle gear fnishing methods for

luidened pears. 10
UNTT-IIL

5. What is Blecimochermical Mrchining ? Describe the nschanism
ol metal removal and derive suitsble expression far materia!
removal ke, Co 20

€. {2} Describe Shear action in DHe colting operations and
highlight the importance of Clearances ' Frese

working. 8

{b) How will yan caleulate Cenpre of Pressites for o non-

symmetiical punch ? 12

B3 L2650, 600 2

UNIT-F¥

() What is Machine Toc! Chatter 7 List and discnas
various sources of Vibration, 10

(E} What are the besic, design requircments of

Dynamometers ¢ 1]
Write nigtes on the following ;
[a) Trill Dynamometers, 10
(k) Tuming Cimamometers. i
F451K265/9 600 3
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Uue simplex method, to solve :
Maximizes 2. = 18, + &, + Zx,
Subjeet to H o+, — 2, g 10
A, tx, g 20
XKk om DL
Use dual simplex method, 1o selve
Minmmize £ = L s S
Subject o % - tx > 4
LI T A
X, —N 22

L NI

BASVRAA2001 9,600 )

()

]

)

{b}

Obtain Fouricr sine transfomm of

X, e |
finy=a2—w% lex<2,
o, 52

UNIT-TI
s
Separate cos™' {cos 8 + i sin 8) into real and imaginary
parts, where 8 {5 a positive acute angle,

Dctenmine the analytic function, whose real parl iz
d=y+ectosy

If f{z) is an analytic Junction with constant modulus,
shevw that f{z) is eonstant.

Deternine the region of the w-plane into which the
region hounded by x= 1,y =1, x + ¥ = 1 is mapped
by thve transformmtion w = 28,

UNIT-111

A speaks the truth in 75% cases and B in 30% of (he
<ases, [n whot percentage of cases, are they Jikely to
contradict each other in stating the seme fagt ?

The contents of thres urms are 1 white, 2 red, 3 gresn
bells; 2 white, 1 red, 1 green bails and 4 white, 3 red,
3 green balls, Two bulls are drawn from an e chasen
at tandom. Thesc are fornd Lo be one white and ooc
green, Find the probahility that the balls so drawn came
from the third wm,

EAINELA20/19,600 3

Roll M. ... Toted Poges : 4
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HT-4/M-12
MATHEMATICS-IIT
Faper-MATH-201-E

Time Allowed : 3 Hours] [Wmoeimmum Blarks : 1040

Nate : Auempt five questions io all, sclecting at least one
question firom each Unit, All questions carry il marky,

LINIT-T

LA
1. (o} Obinin a Fourer seriss 1o tepresent T(x) = [T] Lo

the range 0 to 2m,
0 Hfxy~ 3,0 <x <R
w-x Wl ox <.,
expand fTx) in o hall range cosioe serics.
2, (&) Find the Fourier transform of

2
fixy=e* 7, —m ey cm,

B439/K/320/19,600 BT

& i A sotree of liguid it known to sontain becteria with the
mean pumber of bactera per cubic centimetre equal o
3. Ten LC.C, test tubes are filled with the liquid Assuming
that Foissan distribution is aplicable, calculate the
probability that !l the test fubes will show gronwth e,
contain =t least one bacterium euch,

(E}  The mean and smndard deviation of the wnarks ohiained
by 1000 students in an examination e 34,4 end 165
respcctively. Azsuming rthe narmality of the distribution,
iind the approximete puniber of students expreted to
obtain marks between 30 and 60,

UNTT-IV
7. {g) Using praphical method, sobve the following LP,
problem :
Meximizs 7 = 100, + 40x,
Subject to s+ dx, < 2000
I, 4+ Ix, g SO0
6x, + 12k, £ 3000
LI -1

(b} Convert the following L.E.P. 1o standard firem

Meximize Z = X, -2 e,
Suhject to X2t o8
Zxr a2
dx, - - s-6
Ky Xy z O
BASWELI200] 2,600 K] [ W]
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BT-4/M-12
STRENGTH OF MATERIALS-II
(Wil 2006 Omyeards)
Paper-ME-206-E.

Time Allowed : 3 Honrs] [Meirmum Marks ; 104

MNote : Attempr flve questions in all, selecting at least one
question from each Section, Each question mmits equal
marks,

SECTION-~1

1. The load on a balt consists of an axiel pull of 10 kN tegether
with 2 transverse shear force of 3 kN, Eatimate the diameter
of the bolt required accarding to different theonies of elastic
failure, The elrstic limit in simple tenstor is 270 M /mm? and
a factor of safety of 3 iv 1o be npplied. Take Polsson’s ratio
as L3 0

2, A simply supported beam of span 3 m is carrying a
soncentrated load of 15 k¥ at the mid span. Determine the
struin eoergy stored in the beam dus to hogzntal sheer. The
beam is & om wide and 10 e deep. E = 200 GPa and
Poisson’s tatio =0.3. 20

B453K26TH,640 PT.O.

SECTION-T

3. A boiler drum consists of a eylindriesl portlon 2 m Tong,
1-m dismoeter and 25 mm thiek, clased by hemispherical
ends. In r hydraulic st mbe 10 N/mm? bow much additionsl
water will be pumnped in, after Initisl filling at stmnspheric
pressure 7 Assume the sircurnfarential strain at the junction
of cylinder and hemisphere &5 same fior the both. For the
drum material, E = 207,000 Nfpun!, Poisson's raifn = 0.3,
TFac water K = 2100 Wioan®. 20

4, AfFom+3oem =05 em angle iv used a9 a cantilever of
length ¥ cm with the 3 em [eg horiromal. A load of 1000 N
is applied at the free end. Determine the position of the
neutrel axis and the maximum stress set up. 20

SECTION-TIL

5. Twa thick steel cylinders A and B clased at the ends, have
the same dimensions, the outside dismeter being 1.6 times
the inside. A s subjected to internal pressure only end B to
external pressure only. Find the ratio of these pressures
(13 when the greatest citcumbferential stress has the same
numerical value and {2] when the greatest cigumisrential
strain has the same numerizal value. The Pojyson's ealio is
0.304. : 0

6. Detetmnine the greatest value of radial and hoop stress for a
mtating dise in which the outer and irmer rmdii are 30 ¢m and
150 em. Speed (w} = 130 madfsec; Poisson's mtio = 0.304,
Density = 7700 ka/m*. 0

84532670640 2

SECTION-TIV

T, Discuss the stresses in open coil helical spring subjeced 1o
twiating moment A semielliptical e spring 1 m long has 2
leaves of fil length and 7 gradired lgaves. The spring is to

a mawitniimm lead of 54 kN Takipg sflowable stoess as
490 Nimm?®, ealonlate the width and thickness of leaves, if
deflection is nob to exceed 7.5 e, when {a) all leaves e
equally stressed and {h) leawves have no initial tension, Take
E w200 GPea. 20

§. A crane hook whoss hetizoamel emss s#etion is irepezgidal
i sed] by st = Jaad of 2,000 g at the point of maximwn
beading moment. The mmpezeidal scetion has parzllel sides
of 4 em and 1 cm and depth of 7 cm, internal eadies of
curvature is 3 em. Cabonlate the maximlm stresses oo the
seCtion. 210

B4F/ K269 640 k]
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BT-4/M-12
MATERIAY. SCIENCE
Faper-ME-20%-E
TimeAllowed : 3 Nowrs] [aximum Markes : 14
Naote : Attempt only five questions, selesling one question from
<ach Unit.
UNIT-1
L. (8} Caloulate the Lonic packing fraction of NeCl having
FCC structure, The Lotic radl of Sedizm and Chlorne
are 0.9BA und 181 A respectively. E
(B} Delcrming the coordingtion number far
@M. BCT
M ECOo
i) SR
(iv) ECM unir cells, 12
BAS2KA266/9 600 ET.0.

2 ta)

)

L]

by

i )
b
A, (8}

Explain the following in brief :

{1 Frankel & Schoitboy defeets.

(it Hiph & Low Anple Boundary defocts. 12

Ctizcuse the various cffects of imperfections on metal

properties. 8
UNIT-II

Explain the lron-Carkan equilibrium disgrem with the
help of all salisnt features, ]

Discuss the importance of Lever e, Which infarmation
of o Phase-disgram can be known from the idea of

Laver rule. 10

Esplain the imporiance of Grain-Growth phesomenan.
10

Diseusa the {fellowing Heat treatment process in brief -

(@) Cerburizing

() MNomalizing, 10

UNIT-TI

Txplain the mechanism of Plastic deformation in brief,
10

Why deses ylelding ageur i the ductile materiale ¥ How

does it influence the behaviour of metal ? 19

Discuss the limitations of Griffith®s theory of
brittle feacture. Also state its salient fcaleees. 10

45T 26009 600 2

@

(a)

()

CH

Camparg J.mearly elastic and norlinsary slastic maisrials,
State the simgatdons when & deaigner should adopt secant
trcduloe and tangent modubus, . 10

UNITIV
Corapare fiwe dimping capacity of gray cast iron with
bronze mild-stee] and plastles. Supgest o suitmble
materigl fior meking machine toof beds, Also justify
YOUT ANSWET, 0

D¥iscuss the mechanism and effert of Cormesion process.
Also puggest same cxamples of Comasion associsted
with mechanical deformation, 10
Explain the meghunical betunvionr of Plastics, Discuss
their propecties and applications. i
Discusa the varicus methods of Ceromics pracessing in
brief. Also mention their salient feamires. 10

BASZAK/266/9,600 3



Ln a governar of the type shown in Fig. 4, the tw springs
attached dircetly ta balls cach hos a stiffness of 8 N/em
and 1 free length of 10 cm, The mass of such bell {5 4 ke,
the lenglh of the bull arin of cach bell crank lever iz B e
and that af the sleeve amm is 6 em, the lover is pivoted at
its mid-paint, When the radius of roiation of the ball ia &
cim, the cquilibrium speed s 240 r.p.m. If the sleeve is te

Taolel Pages: 4

3455

Roll Ho. . ressniine

BT-4/M-12
DYNAMICS OF MACHINES
Paptr—MET-21H-E

1fe .75 o for an increase of speed of 3%4, determine the

i i ili i, .
reyuired stiffness of the mxiliary spring. Time Allowed : 3 Hours) [Maximum Macks ; 100
Note : Atlemipt five questions in #ll, selecting ut least one

question fron each Unit.
TINTT-1

1. TnFig 1 arivelor mechanism js shawn Detewnine the teagnitds
of foree 8 as applied on slider 2 ¢
AR = 54 ¢m, EF = 36 em, CB = 23 ¢m, FG = 25 om,
€D = 23.5 ¢m, BF = 35 cm, BH = 53 e, CL - 24 om.

Fig, 4
UNIT-1Y

7. One of the defving exles of a locomstive with lts two
wheels has 5 moment of inertin of 350 kg-m?. The wheels
are of 1.85 m digmeter. The distence betwean the planes
of wheels is 1.5 m. When wavelling at 100 km/hr the
locomotive passes aver a defective rall which ceuses the
right hand wheel to fall 12 mm end rise wiain in a tolal
time of .1 sec., the vertical movement of the wherl being
% HB.M. Fiad the maximum gyroscopic souplé.

P-4800N

9. Explein the relationship between apen loop und close loop
transfer Mnetion,

B33/ 3 LT, 600 4 BA5SAUI 172,600 ET.O

2. In afour bar linkege ABCD shown in Fig. 2, (he link-AB 4. In an epicyclic gaar train as whown i Fig, 3, the drivinyg

t«evo]ves‘ with angolar veloeity of 20 radfs snd angular wheet A has 14 teeth and the fixed anmular wheel C 100
fameleranﬂ-n of 180 radfsec? both in clockwise direerion when teeth, the ratio of tooth nembers in wheeis E and I} s
1t mtley an angle 43° with AD, Neglealing previtmtional effects, 98 41 If 2.5 WP at 1200 r.pan. i3 supplied to whee!
find the torque necessary to pvercome inedtie farees, The A, find the speed and direction of E and fixing torque
Teagth of various finks are requered at C,

AB = CD = 40 em.
BC = 50t e, AD = 75 cm.
The mass of links i 15 ka'm.

Fiy. 3

UNIT-TIT

"

43 5. Ashaft cerries four masses in parallel planes A, B, C and
O Din order along e shift. The masses at i and C are 18kg
and 12,5 kg respectively and cach has an sccentricity of
Fig. 2 £ cm. The masses ar & and D have an accentricity of
B civi. The angle between the masses at 18 and © is 100°
UNTT-II and that between the masses at B and A 15 190° boch the

- angles measured in the same senge. The axioel di
3. (a) Wha is differcnce between invalute and sylaidal gears 7 between the planes A and B is 10 em and :;LI:}:::;:;:

g Cis 20 om, If the shaft is in complete dynamic balance
determuine :

{) the wetghl of nasses at A and D,
(i) the dlstence between planes € and I,

(k) Derive suitable mathernatica) expression for minimum
number of teeth on pinion to avoid interference. 12

BASS/R17/5,400 2 84557K/5 1 79,600 1 I



Y

(b

{e)

(&)

{<)

UNIT-IV

Differentiate betwoen a strean lined body and & bluff
Ty, [
Explain the physical significance of the following :
(i) Boundary layer thickness

(i) Displaceoacnt thickness

(i) Momentum thickness

{iv) Encrgy thicknassz
in relation with the boundery layer concept. 3

A =zmooth plate 2 m wide and 2.5 m long is tawed
in il {ap. gravity = 0.8) at a velocity of 1.5 m/s
afang its length, Find the thickness of boundary Lager

and shear siress at the treiling edge of the plate.

Vo =17'm fzec, £

Distinguish between hydrodynamically smeoth and
roligh boundaries, [}

Explain, what is meant by bouadary layer scpamtion.
Bxescribe with sketches the metheds iy control scparston,

3
What are the factors on which the total drag of s body
[ully inmerzed in a Filuid depend ? ]

Roll Now wiiiiscsssnnne

Tirae Aflowed : 3 Hours}

Mate :

(B

Totel Fages : 4
8454
Bl-4m-12
FLUID MECHANICS
wie £ (2006 on words)
Paper-ME-206-E
Option-11

[Maximum Marks: 100

Attempt five questions in all, seleeting 3t least one
question from ezch Uit

UNIT-I
Deerive expressions for wel pressure end centrs of
pressure for g vertically immersed surface. 19

Stare arl prove Pascal’s law and give some examples
where this principle iz applied. 3

Dehne compressibility and bulk modules of & fuwid. 4
In & twer A remisional eompressible flow, the fuid veloelty

components are given by =% — dyand v = — y —4x,
Show that velocity potential existe and determine its

¥4 54/ /2080 600 4

U

i)

(o)

L}

(el

L)

Distinguish between pathlines, streamlines and streak
lines. é

Differentiel betwesn following :
() Rotatianzl and Irmotational flow.
(i} Circuletion and Yarticicy. ]

UNIT-T1

Dietermnine the rate of flaw of water thmugh a pipe 300
mm diameter placed in an inclined position where a
venturimeter s inserted, having a throat diemeter of
L30 mm. The difference of pressure between the main
ang throat is measured hy a liquid of ap. gravity 0.7 in
aq inverted U-tube which gives & reading of 260 mm,
The loss of head berween the mein and throor i= 0,3
times the Kinetic head of the pipe. 1%

Why is coefficient of discherge of an onificemeter much
smaller than that of verturimeser ? 4

What is Pilat tube 7 How it is used to measure the
velociiy of flow at oy point in & pipe or channg] ¥
6

Differentiate between Porced vortex and Free voricx
fowe !

The velocity distribution for tarbulent flow in a pipe is
given approximatzly by Prandt]’s one-seventh power

T
¥ . .
law, 8= “-|:E:| . where u is the local velocity of

B434/KS26819.600 2

form az well az strean: fuoetion, £

B34 268/9,600

L)

k)

4354/100268/9,600 3

rT.O.

flow al a distance “y" from the pipe wall, Um (s the
mskimum velocity at the centreling of the pipe and r; is
the pipe radivs Find :

i) Avcrage velocity

i) Kinetic enerpy cotvection factor

(i) Momecnturm comection factor. 16
UNIT-IIT

Dierive an expression for the velocity distribution for
¥iseous flow through a circular pipe. Abo sketch the
distribution of velocity and sheur slress aemess a section
of the pipe. 12

Derive Aoy expression for the coefficient of viscusily in
case of a dash pot arreangement, 8

In 4 pipe of diameter 100 mm the centre ling velocity
and the velociny ac 8 point 100 mum from the ceners,
a5 meeaured by pilet tube, arc 2.4 mfs and 2.0 m's
ively, Assuming dhe Now in & pipe to be nrbalom
find :
({) Discherge through the pipe
(0 CosBaent of fricton
(i) Height of roughness projections, 12

Derive an expression for the Power transmisaion through
the pipes. Find also the cnndition for mazismom
transmission of power. 8

o
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BT-i/MI1Z
REFRIGERATION AND AIR-CONPATIONING
Paper- ME-302 E

Time allowed : 3 hours)

{Muzimman marks © 160

Mare :

question from eack wnit. Use of psychrometric

Atiempt any five questions, selzcting at least one

chart and refrigeration tohle are alowed. Take

Julfable assumptions wherever necessam
Unit-1

- 1o @)

the surroundings are at 34°C, The heat leakape
from the surroundings into the cold storage js
estimated to be 30 kKW, The actual COP of the

ririgeration plant is one third of an_ideal plant

A cald storage is 1o be maintained ar — 4°C while

working between the zame teraperatures, Find

the power tequired to drive (he plant,

—Q-8-6.400

2y
{by A Bell-Coleman refrigerator OpeIates berwecr
prassure Hmits of Thar and § bat, Alr is drawn
from the cold chamber at 9°C, compressad and
then it is eoaled ta 29°C before entering e
cxpension cylinder. Expun?.i:m and eompression
follow the law p¥'? = const. Calculate the
theoretical COP of the $ystent.

Forair tuke y =1 4 and C = 1003 LIkg K
1a

(e} A simple air-coaled mystem i used for an
aeroplane heving 3 Joad of 9 tons. The
atmespheric pressure and terperature are 0.9
bar and 10°C respectively. During reinming
proiSuIc increases (0 1.013 bar, In the heat
exchanger the tempesature of air iz reduced by
559C, The pressute in the cabin i3 1.01 bar and
the temperaturs of 4 leaving the cabit is 25°C.
Find out (i) power requirsd ta (ake the load of

cooling i the cabin (ii) COP of the system.

onAd

FT.0.

(3}
AZsUme that aj} the cxpansions and
Compressions are isentropic, The pressute of the
compressed wir iy 4 bar, iz

(b} Wriie short notes on the following -
(0} Adiabagc demagnetization

(i} Evaporaiive gircrafi refrigeraton. g

" Unitm
3 fay A Tefrigeration  plaps comprizes  three

E¥aporators  of cepucities 10 tons at 12°C, 20
ons 2 7°C and 30 tong at —37C with indjvidya!
CEEnsion valves and individuag COMpressors
but ene condenser opertling at d9°C gnd suly
cooling the liquid o I0°C, Al the EVHPOTRbOrs
discharge dry saturajod refrigerant R-12 of the
COMmpresson Assume Isentropic CUMprassion in
each compressor. Find oug -
(i) refrigeration effect in each cvaporatoy
(i) mass Mow ryge in each evaporator
i) compresgor power requircd in esch
COTNPRESROL

8642 i



(4)
(v) Hear refected in the condenscr
(v) Cop
Draw a neat sketch of lhe cycle. 15
(B With the help of p-h diagram distinguish between

dry and wet compression, -5

{a) In an absorption type refrigerator, the heat is
supplied Lo ammonia generator by condensing
steum at 2 bar and B8% dry, The lcmperature in
the refrigerator is (o be muintained at —4°C. Find
the maximum C. O, P possible.

If the reftgeration load iR 1% (ot and actual
C.P s T2% ol Lhe ma;ximum C. 0. P, find the
mass of steam  required ]facr hour. Take the
lemperatire of the aimesphers as 25%C. 10

(b}  Discuss the virious methods to imprave the CO1?

of a simple vapour c«umpms-si.nn refrigeralion

BySient. :

(6%

is 35%C DBT and 20% RH aod the outlet

condition is 20°C DBT and 15°C WBT.

Datermine the following :

(i)  Dew point lemperature

{ify RH of the exit air

{iiiy Amount of walcr vapour added to the air
per minute l 15

{t) Write 2 short note on “psychrometric chart’. 3

Uni-IV
AD air-copfitioned auditorium is to be maintained
at 21°C DBT &nd 58% RIL. The ambient condition
i5 39°C DBT and 28°C WBT. The total sensible heat
load is 120000 k) and the total latent heat load is
45000 k). 60% of the relurn alr is recirculated and
mixed with 40% ol make up air after the cooling coil,
The condition of air feaving the coil 15 17°C,
Determine (i) RSHF

{ii} condition of air solering the puditerium

(1ii} amount of make-up air

{®) Defing ‘REEP
fa)

(5}

(C) [t
DSQHSS in b“ﬂf 41 DUIHBDCIRIU!‘E of

refrigeranis

Unitfy7

whoge lempersiure g

m&jntﬂiﬂed oimn TH ° W -
SHAT At 1n C
IJDSB bj’ Pags
£y

i .
ACIor 15 1.2, Determing 1, foliowiug :

3] condrtion nf »;
F it befiors eq e

TR the conk
- g the confin,
(1) conditipy of ajr lcaving the g
i . .

Cidiy refigeratioy load on s coling wh
oh

250m¥Ymiy of afr is supplica e the ronm

Is
and *wodl by-pass facior*. 5

Jal i
l-s']!ﬂ of aix per ninyts 18 Pasgey thr Tugh the

Adiabag ichi
e Rurtni e, The condjtipy ofair at jnlay

(73
’{iv) APPArats dow Poing

V) by-pass fuctor of the eooling eoit 20

Write short nnges an the following -
(i) VYear reng air—-:onditinning
(ii} Solar heat gain

(i) Bvaporarive condenger

{iv) Cooling towars,
20

(8842 ] .00



BT-6/M12
TRIBOLKFY
Paper-ME-3-E

Time alfowsd © 3 hours} [ Maxirsan marks - 100

Mota :

1. ()

(b)

I (a)

5]

(b)
4. {a)

(k)

(b

(k)

This quesiion paper contains eight questions in
toral, Candidates are reguired fo attempt any five
selecting atleast one from eack unil, Each quesiton
carries equal marks. Use of non-programnatle
scfertriffc cafoufator &s alfowed.
Unit-T
Describe the stochastic wibo-model for the
anaiysis of rough surface contact with asperitizs
of non-uniform heighis. 14
"The surface height z with respect 1o a relorence
plane is given by @ 2 = (4 sin (0.1 m.x)wihere 7
and x are in pm and the sampling length is
4{t pm. Calcuolate the rros roughness (o) and the
autocormrelation function p @ for B =0, 5, 10,
15 and 20 pm. Using these valucs of p (B).
explain  the physical significance of

autocomelation funclion. 10

Bxplain any two techniqees wsed for the

measurement of surface LWpography. 10

12)
State and explain the laws of sliding [ricton.
Explain the adbesion theory of foction, i
Unit-i1.

Explein the mechanism of adhesive wear. Using
Archerd's theory, derive the expression for the
wear volume due to adhesive wear. 10

Explain wear dus to surface Miigue. 10

Explajn abrasive wear and its mechanism in
detail. Also, discuss the quantitative law of
Abrasive wear, H
Explaln corrosive wear. How can 0| be
minimized ? 0

Unit—[11

What ate the functions of a lubticant ? Expluin
lubricant additives in detail. 1o
D]siinguish botween hydrodynamic and
hydeostatic ubricalicns. 10

Distinguish between dry friction, boundary
lubrication and elastohydrodynamic lubrdcation.

15
Hxplain the application ol clastohydrodynamic
lubrication in pears. 5

()

(i)
Unit-1V

Explain hydrodynamic gas bearings in adetail,

1%
What arc the desizable properties of bearing
Matsrials. Deseribe e various types of bearing
materials. 10

Explain hydrodynamie joumal hénr[n,g. Dearve
the expression for film thickeesy and pressure
disribution in an infinitely loag hydrodynamic
journal bearing, 0
A horzontal shalt (8 cm diantster} rotating at
500 RPM s supported by # journal bearing such
that the cccentricity ratio is (h2. 'Fhe
hydrodynamic pressure at an apgular position
of 60F" with respect io the line of centers is 1.5
MPa. Assuming Hulf-Sonuncrfeld condition,
calculate the minimum film thickness if the

viscosity of the lubricant is 002 Pas. 10
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BT/ MI12
MECHANICAL YIBRATIONS
Paper-ME-306-E

Time allowed : 3 hours] . {Mexpnn marks - 100

Note: {i) Adempioniy fivé questions, at least urg from
each unif. :
fiif Uni_eﬁ sieted otherwite, the symbels have
. their usuul meanings in context with the -
" subject. Assume suitably and state, additional
et required, if any.
Unit-I
L. (a) 4 body is subjected to two hatmonic motions as
. given below ; ' -
X, =15sin [mr+n/6)
X, =8sin (et +xf3)
What extra harmonic motion should be given to

the body o Bring it to static equilibrinsm 7 ° 8

" {864 06400 ' ' PTC:

{2}

(b) A force B sin ot

(3

acts om g displncement- l i
Ko S0 et -a/6), If Fi=ION, X, =002m e cauibrum poston S e
=27 e, find e o don dincing period of vibration of the above sysiem with that

() the firsl cycle, one in Figure 3, given that the pendulum is

(i} the first second, horizental it the equilibrium positdon, 0

{iii) the first quarter second. 12 Unit-T1

* (a3 A mass of 2 kg is supporied on an isolator

{8) A car having a mass of 1000 kg deflecis jts A

springs 4 cm under its load, Determine having a spring scale of 2940 N/ ond viscous

the natural frequency af the car g vertical damping. 1f the amplitzde of frec vibrafion of
dircction. r the mass fells 1o one half its original value in
{b) A uniform rod of mass "M and length 'L rests 1.5 seeonds, determine (ho damping cocfficient
an the curved surface of a2 fixed eylinder as of Iqha isolator. 18
shown in Figure 1. 1t is depressed slightly on (b} An aircraft instrument of ;nase 10 kg is to be
one end and reTessed, Find the frequency of isolated from the engine vibestions. The engine

regulting vibrations.
¥ runs a1 speeds ranging from 1800 pm o 2500

(¢} Find the time peg T
period of small vibeation of an rpn. Natural subber fsclalors with negligible

inverted pendulum and spri o

Fi . Pring system. showr i damping are vsed. Dotermine the rubber
i i .

gure 2, given that the pendulum is vertigal in Jiffness for 90% lsolation W0

: stitioes :

[3644)

_ [ReliiF al



4

(4}
Determine the two natural frequendies and
the comesponding mode shapes for the system shown
in the Figure 4. The string iz strotched with

large tension T. 20
Unit-111

A [our rotoe gystem schematically represented in
Figure 3 has the follvwing physical quantities.
I =817 kg - m? ), =0 kg - m?

1 =608 kp—m? I = 120kg - m?

b, =30x 10°N-m/md k=42 x HF N—m/rag
k, =42 x HN - mirad T,= 12000 N - m
= 200 rad/sec G =1.83 x 10" Nfm?
Find the amplitudes of vibration when the exlermal
lurque acts en the first rotor as shown in the Agure, If
the diameler of each of the connecting shafts is 3 e,

lind the maxinmum stress in cach shaft sectipn, 1)

(8644

{6}

Figure 4

T T, simwat

k|| ? kl.
I

o

uT
0

Figure 5

r”'"]Ef'BbEE

6.

8644

3

Find the lewest naturad frequency of lransverse
vibrations [or the system shown schematically
in il'-'igure 6 hv Rayleizh’s method taking inte aceount
the mass of the shaft which 15 given tw e 4 kg,
Take E = |06 x 10¢ Nfm®, 1= 10 @ m®, Do at least four
Herations. 20

Unit~TV
Determine the frequency eguation in transvarse

vibration For & uniform beam of leagth L having ane

end fixed and the other ximply supported, 0

Write short notes on following -
(i} Rosponss of a sccond order undampesd system

ta a pulse-input

(i) Critical speeds of shafls.

——

Figuee 2

“p
I | —
1
L

Flpure 1

frT.0

oo |

1

16 cn I §em
7t

Figure &
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- )

{b)

(4)

Expluin clearly the requirement of antomobils --

bmj;es. Discuss verious factors influencing

braking effet, " 0

Briefly desctibe construction and working of dise
brekes. Compare them with the conventicaai
drum type brakes. 16

§752|-1500

(b]

)

(2)

What is the neceasily of transmission in the
vchicle 7 Explain clearly. Also deseribe the
warkiog of synchromesh gear box with the belfp
oF a skeich, ' 10

Describe briefly vericus types of gear selector
mechanism used in autormobile. Explain elearly
how it ie made sure in gear box that ne time two
gears are engsged simultaneously, 1]

What is the necessity of & differemial in an
autornobile T Discuss briefly the construction and
opetation aof the differantial. . 10

Explain with the help of neat disgram
the construction of propeller shafl, consiant

velocity joint or umiversal joint used in

sutomobiles. . 10

What are the objectives of vehicle suspension 7

Differentiaie clearly belween the functicn-of a
spring and 2 shock sbsorber. Expiain
the constraction aod working of o telescopic

type of shock gbaacher wiih the help of neai -

diapram. 1a

) Rol.l [
Printed Pages : 4

L (&)

Q-8-1500

BT-7/M 12
AUTOMOBILE ENGINEERING
Papen.ME_-m—E

Time allowed : 3 koursf [Meimum marks © 190

Note :  Attermpt any five questions, Each question carries

equal morks.

i. {a) Dcfine an automobile. What are main

campaitents of an automobile T Describe all of
them Briefly. 0

(b} Describe in dotail multi-point fuel injestion
system and micreprocessor bused fuel supply -
systerns in modeen IC engines. 19

What is the’ function end types of clutches 7
Discoss various factors affecting the torque
tranamission in these chnches. 10

(b}  With the help of suitable disgram, describe the
constructional features of a helical spring type
shuich, Discuss in beief tho consirsetional feauees
of a eluich plate: Alsa explain clearly the
functicn of ¢ach major componant of the chteh
Plate, ) 10

PT.0.

(3)
(b)  Explain (e funetlon and epplication of tarsion

war and stabilizer bar. Bxplain ¢learly how 1t
performs the same io acual practice. in

Discuss various factors of wheel alipnment
and explain the teros camiber, casteér, slecimg
axis inclination and toe-infout, What ere
aftects of each oo e steenng characterislics of
vehicle 7 10

(&) Discuss aud explein clearly o steering linkepe for

& vehicle with independett Suspension, 10

Blate the vartous functions performed by
an awtomobile 1vre, Discuss the propertics
cxpected in the sanie. Draw cross-section of an
autamobile tyee and show on it various

constructional feamres, ' 14

(b)) Diseuss different tyro-carcass (ypes and materisls
used For them. Explzin clearly the raclinl and bias-
ply type carcass tyres. ) 14

8752



(4) _
density is 7250 kg/m®. The permivsible shear siress
for the shaft material is 400 MPa and flesural stress
lar the arme of the flywhee] is 20MPa. 0

Desige o cast iran thunk type piston [or a single acting
Faur stroke engine developing 75kw per eylinder
when runripg at 600 rp.am. ‘The vther available data
is as Follonas

Maximum gas pressure = 4.8Nfmm?; Indicated mean
effective pressure = 0.65 N/mm*: Mechanical
clliciency = 95%: Radius of erank = 110 mm;
Fuct consummion = 0.3k/BIvhe; Calorific value of
Tuel (higher) = 44 x 10°kJ/kg; Difference of
teaperalures ot the centre and cdges of the piston
bead = 200°C; AllownMe stress for the material of the
pistan = 33.5MPa: Alluwable steess for the materiat
ul the pisu-m rings and gudgeon pin = 43 MPa;
AHowable bearing pressure on (he piston
Barrel = QudNfmm® and allowable bearing pressure on

the gndgeon pin = | 7N/mmt.

645 ] —t A4

(2}
Unit-11

A Bellis required to transmit 15kW from a pulley 1.2m
dinmeder at 300 rpoam. to another pulley which rns st
500 r.p.m. The centre distance is 3. The contre line
af drive makes an angle of 45°with hodzontal. Design
a suitable flat leather belt for he drive. Also design
e lrger pulley. 20

A cone clurch is to be designed to transmit 7.5KW al
S0 r.p.m. The cane has 2 face pugle of 127 The width
“of the face is half of the menn adivs and e normal
pressure belweon the contact faces is nol b excecd
0O09NANmE, Assuming uniform wear and ihe
vocffivienl of friction between the contae foves os
0.2, find the main dimensivns of the chiteh and the

axipl [oree required to engage the cludch, 20
Unit~II[

A wertical spring loaded valve (s requived for a

vomprossed air receiver. The valve is to start opening

dla pressure of 18/mm? ganpe and most be fully cpen

witly & 1ift of 4mm al & pressure of 1L2Nmem?

guuge. The diameler of the port is 25mm. Assume the

QAL

RoliNo. ..o,
Prinied Pages : 4

Tivte allowed . & hours)

8646

BT-6/v12
MACHINE DESIGN-11
Puper— ME-310-1

fMaximum marks - 100

Note:  Artempr five guesiions, selecting at least sne

question from each unit. Assume any missing dals,
Use of Machine Dexign Dara Buok iy alfowerd.

Unit—I

Dresign and draw a spur gear drive transmiting 30w
at 400 tp.m. to anether shaft running ojproaimately
at 100 r.p.m. The load is steody sndd contimuous. The
nigrerials for the pinton and gear are cast steel und
cast iron respectively, Take module as 10mm. Also

check the design for dynamic load aod wear. 20

Design worm and gear speed reducer to lransmit
22KW at 2 speed of 1440 np.m. The desired velocity
raliu s 24 ¢ L An efficiency of atleasl #5%: is desired.
Assumie (hat the wenm is made of hardened steal and
the gear of phosphor bronee, 0

REALET M0 € ann —_———

(33
allowable shear stress i steel os 480 MPa urf shear
tnodulus s 50 ENmm.
Design a snilable closc coiled round section belical
spring having squared ground ends. Alse spocify
inittal compressicn and free kenglh of the spring.
20

Dezipn a journal bearing for a centrifugal pump
running at 1440 rp.m. The diameter of the jowmal is
100mm and load on each heariop is 20kN. The vactor
ZN/p may be token ag 28 lor centrifugal pamp
bearings. The Learing 1s running ab 73C taioperulure
and the atmosphere tempecature is 30°C. The cnergy
dissipation coefficient is 375 WimYC. lake dianieiral

clearanee ax 0L,
Unit-IY

Bestgn & cust iron flywheel for g four slroke ovete
engine ta develop | I0EW a1 {56 tpm. The wirk done
inthe yarwer sirake is 1.3 thnes che average work dous
during the whale cycle, Take the mean diameter of
the flywheel o 3m. The wial ocmution of spusd §s

itmitad 0o 3 per cenl of 1he inssn specd, The material

M aoar 1 ]
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i Printad Pages - 3 8753
BT-7/pM12 :
MEASUREMENT AND CONTROL
Paper-ME-403-E

Toue allgwed : 3 hours] [Mectmpm marks » 106

Note : Aticmpt any five questions, selecting at feast one

GUESHON From each wail Arsume an v mrissing deta,
YUnit-1

{a) Diff'eroniiatr:.betwgcn Pritnary, Scoondary and

Tertiary types of mesgurements, Cite suitable

exarnples for cach case. i

() Describe with exnmples the applications ot
Mewsurement systems. 10

2. {n) What are the different soevens of eors in the
tcasurements and measuting instruments 7
Ezplain, ’ 1

(b} Dwfine dhe fallowing termy -

(i) Repeatabiiily
(i1}  Avcaragy
(fil) Hysterasis
(ivy Duifr, ) i

[ 8753 ]) ¢-5-4500 PTo.

(2
Unit-H

3, Show that, when 2 step input is applied to a first oxder
system, the oulpat reaches 0.63 of the step valize after
time equal 0 Gme constant of the systerm.

A thermometer has been suddenly plunged into
sieaming water bath whose ternparatire remains
steady at 1007 €. It takes 10 seconds for the
thermometer to reach the equilibrivm conditon which
poeurs of five tme constant (1= 5tk Cal_-:ula;e the
time constant and ¢he time taken by (he thermomeler
to indicate hail of the temperature diffefence. The
initial thermometer temperatuts can be considered 10
Te zero. . 20

4. The following dals are axpected to follow 2 linear
relationship of the form ¥ = ax + b. Oblan the best
linear relation ib accardance wifll a least square
anulysis. Calculate the standard deviation of the data

from the resull.

x|oof23fss]45]57]67
yl L1626 ]a2l40]50

Tnit—ITT

4. (4} Deseribe the priociple of operation of a piezo-
electric transducer, Tdeniity the input and oulpul
of the system, . 10

(3)
(b) Mention some naturel and synthetic materiats
that exhibit piezo-electric effect. -1
{e) Explain why it is desimble that pigzo-slectric
transducers should be wsed for the measurement
of dynamic quankitics only ? 5

6. (a) What are Pru;rj.ng rings 7 Explain how they van

be wzed for measurement of force using «

vibrating reed and & micromeler, 10

by Whar are Load cells T Explain the working of

Load cell using strain gauges. 10
Unit-L¥

7.  What do you mean by Transfer function ? Determine

the transfer funcon for the following block. 20

R.  Wirile short notes on -
(a) Pneumatic nozele
(b} Hydraulic pump, 2n

T o
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Printed Pages” 3

Time aliowed : 3 hours]

BT-AM12
. Paper-ME-402-E .

Noté : .Amempr Jive questions, .reiec:fng at least ore from

each wnft,

(a)
(b

(c}
£:3]
(h)

Unit—1
Explain the concept of "Wealih® and “Went'. &
Discuss the impertance of coconomics for
engineers. ' ' 7
State the causes of depreciation, ) 7

Describe in briel the élements of cast. 10

A old car was purchased for Rs. 32,000, Is life

was estiinated 2 180 years and the scrap value

T us Re. 8000, Usiug the reducing balances

methed, calcubate the percontage depreciate

nie, Also estimate the deprociation fund al the

endd of two years., ) 10

Q8- 3,200

[Tum over

(1}
Unit-1T

3. (a) Explain the reasons for replacement of

(b}

4, (n)
(b
5 (w)
b

| 8861 |

equipments or machinery.

10

Given belew is the data for two equipments. Find
- out which alternative you will select :-

Equipment-1. Equipment—2

Initial Cost (PY  Rs. 10,000  Rs 15,7100
Annual Dperating Bs. 1,000 Bs 500 -
Cost )

Life of equipment § years 8 years

Salvage value (L) Rs, 1000  Rs. 3,000
Interest rate (§) = 5%, CRF for & years, 15 0.1547. -

10

What iz entrepreneurship ? Discuss the role of

entreprencur in Jodian Foonomy.

10

Eaplain seme myths and realitics about

enirepreneurship. : 10

Unit=II

Explein the steps in launching own venturc, 10

Drescribe the procsdure for reglatration of small

soitle industries.

bRl

.[.8861]

 [Maximum marks 1160

&

(3
State the raquircmcﬁts of a good p:foduct design.
' 10
10

Explain rapid prototyping.

Undé—T¥

Cescribe some financial support programmes of

banks for small scale industijes, 10
What it the medern concepl of marketing ? Siatc
functicos of marketing, 10

Eaplain the steps' i preparation of echno ceonomiz

" feasihility report of & manufactering small enterprise,

()
{b)
7. (2
b}

'
8861

0



7

(4)
(a) Describc MTBF and failure rate. 8

{b) A system of combination of sexles and paraliel
clements is shown bolow with the reliability of
elements. Determine the over all reliabitity of the

sygiam,

R, =095, R, =R =085 R =R, 0.,
R,=R,=0J5,R, =R, = 0.85. 12

8. Write short notes on any tAree of following :

{2) Normal distribution curve
(b) Aveilability
ey IO

d)  u-charts, 20

—1500

{2}

(&) Using the hypergeometric formula, computs the

 probakilitles of 2&io through four defectives in a
sample of 5 drawn from & 1ot of 40 which is 10%
defective. . 10

2y What is conlzol chart 7 Discuss theary of control

charts, 2

{b) Innfectory producing spatk plug, the number of

defestives found in inspection of 20 lots of 100

each, is given below : )

Lot No. No. of defestives Lot No. No. of defestives

1 5 1i L4
2 10 12 o7
3 12 13 3
4 g 34 3
3 6 13 3
6 4 16 4
1 6 17 5
8 3 18 3
g 3 19 6
10 5 28 10

ol 0 —

8754
Printed Pages : 4
: ET-7/M 12
STATISTICAL QUALITY CONTROL AND
RELIABILITY
FPaper-ME—405 E

Time allowed : 3 heurs]

Mot : Artemps any five questions.

[Maximum marks : T00

1. (g) Explain the concept of TGM and statc itz
objectives. . 19

(b) DHscuss various componcots adding cost in o
" quality system using eptimising quality cost

curve. 10
Explein causc end effect diagram. [H

(h)' Discuss the concepts of Juran in huilding & quality
gystem. 10

5, (a) What is process capebility ? Explain its various
cases with the heip of near Jiagrams. 10

[5iho-is0

(R

(3}
{iy Construct appropriste control chart and
state whether the process is in statistical
control,

fii) Determine the sample size when a quallty
bimit not worse than 9% is desirable and 2
10% bad produet wil not be permitted mone
than 3 times in thousand. 12

Dicfine "Producer s risk” and “Consumer’s risk’.
4

() What Go you understand by a sampling plan 7
Discuss o single sampling plan with stated

producer’s and *consamer’s risks with the lelp

of neat diagram. 16

Diiscuss the procedure of construction of
ADQ curve, 7

6 ()

(b} What is Redundancy 7 Disousy the effect of
placing redundancy in a system. 8

(e} Describe MTTR- 5

areL TPTALL
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8862

BT-8/MI12
POWER PLANT ENGINEERING
Paper-ME-402 E
[Maximum marks - 100

Note :  Antempt five Questions selecting atleast one from

4,

each unit. Missing data, if any, may be suitably

assumed.
Unit-I

What are conventional and non-conventional sources
of energy ? Explain relevance of non-conventional
energy sources in modern times. 20

(a) ~Explain the procedurs of site selection for

hydropower projects. : 10

(b} Explain advantages and disadvantages of

hydropewer plants. 10
Unrit=EE

Explain constructional details and working of velox
boiler, 20

r

{a)  Explain constructional details and working of

Eeonomiser, 10

[8862L0-8-3200 PN

at

(2)

{b)  Explain advantages and disadvantages of
diesel power plant over thermal power plant. 19

Unit-I1¥

(a)  Explain combined stream and gas turbine plaat,

10
(b} Explain nuclear fission and fusion m:dnmmwnw
10
(a) Explain Fission chain reaction. 10

{b}  Write a note on disposal of nuclear waste. 10
Unit-1V
The peak load on a power station is 30 MW, The load

having maximom demands of 25 MW, 10MW, SMW
and 7 MW are connected to the power station. The

- capacity- of power station is 40 MW and annual load
- factor is 30%, Find (a) average load on the power

station (b) energy supplied (¢} Demand factor

(d) Diversity factor. 20

{a) How cost of energy is determined 7 Explain.
10

{b) Explair different Enm. methods. 14

LTLA ] 00
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8,

{4}
exponential distribution with 2n average of 10 bonrs.
If the average delay of ships waiting for benths is
bo kept below 14 hours, how :ﬁa.ny berths should be
provided at the port, i
Explain “Theory of Games™ and discuss in detajl the
importance of terminology used in game theory.

363

£2]
Unit-I1

3. Find the oplimum solution to che following
\rnspartion problem in which the cells contain the

lransportition cost in mpecs. i}
wowy o W W, W,  Awvailable
Fi7]16|4i5]09 40
FEl 813|617 |¢& 30
E|lo]BR]o |6} s 20
ElSs]| 7] 7([83]6s6 10

Required 30 30 15 20 5§ 100 { Totai}

4. Consider the PERT network shown jn Gg. 1 betow,
Determine the float of each activity and identify
the eritical path if the scheduled completion time
[or the project is 20 wesks, Also identify che
suberitical path. 20

ROLUNG. o orevvvmmain.
Frinted Pages ; 4

8863

BT-8/Miz
OPFERATION RESEARCH
Pnper—I\'ﬂll—de]ﬁ-E
Time allowed : 3 hours] [Maximem marks : 100

Nole : Atiempt any five questions in alf refecting af least
one gquestion from gach umit, Al JUeSHONS Carry
equal marks, Asswine (he missing data, if any

Unit-L

1. Wrile a demiled note on e use of models for decision
making. The answer should specifically cover the
following : . . 20

(a) Need for mede] building
(b} Type of model appropriate 1 the situation,
{c} Steps invalved in the construction of the model,

2. Show by Simplex Method that the following L.B.
problem hag ipfinite number of aon-basic feasible

solutipns, . - ' 20
maXitnize Z=4x + 10x,,
sibjoct to 2.1, +x, < 10,

2x +5x%, <20,

Tx,+3x, = 18,
a0
MR Moo 222n __
€31
Unit—I11

5. Two persons A and B work on twa siation asyembly
lize. The distributions of activity times g their

seutions are ;

Tienz in sec. { Time flequency for A | Tinke requency frr ]j]
13 3 2
N -7 kS
30 0 3
4 13 ]
30 a5 84
1] L& °
0 3 7
B0 4 3

(a}  Simulate gperation af the line for cight items.

i) Assuralag B must wait until & completes the firs,
item before starting wurk, will fie have to wal
0 process any of the other cight items ?

6. Explain the vadous Steps involved in the Docision
Theory Approach, Which are the decision criterions
availuble for the condition uf uncertainty ?

Unht-1¥

7. Ships amive at o poct at the rat of 1 in every 4 hours
with exponential distribution of inter artival limes.
The time a ship occupies a berth for nnlosding has

[PT
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