C- o py=a9

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO §0

TRB.C. : P-DTQ-J-NFO ' TEST BOOKLET SERIES

Serial

4397
' TEST BOOKLET

T, |

MECHANICAL ENGINEERING ]

Time Allowed : Two Hours _ Maximur . Marn. : 300

-[.I

=

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATIC ¢, ¥ o1F L AOULD CHECK
THAT THIS TERT BOOKLET DOES NOT HAVE ANY UNFRINTED O 73RN OR MISSING
FAGES OR ITEMS, BT, [F 20, GET IT REPLACED BY A COMPLE” & [E.™ F JOKLET.

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D . % TH ' CASE MAY BE IN THE
APPROFRIATE PLACE IN THE ANSWER SHEET. W

You have to enter your Rell Number on ihe :
Test Booklet in the Box provided alongside

DO NOT wrile anything else on the Test Booklet. N

This Test Booklet contains 120 items {guestions), Ea¢’. . »m .- printed both in Hindi and English.
Each item comprises {our responses {answers), You v=' sele. the response which you want to mark on
the Answer Shest. Tn case you feel that there is v ore ‘“han one correct respomse, mark the responsc
which you consider the best. In any case, chooze O °Y 0, "E response for each item.

You have te mark all your responses ONLY oy = 3¢ arate Answer Sheet provided, See directions in
the Anewer Shaet.

Al iterns earry equal marks.

Belore you proceed to mark in the Answe, 7 -t the response to yarious items in the Test Booklet, you
have to fill in some particulars . “he . newer Sheet as per instructions sent ite you with your
Admiasion Certilicals,

-After you have completed Alling 1 all - jur responses om the Apswer Sheet and the examination has

concluded, you should hand yver 19 w.. [nvigilator only the Answer Shoef. You are permitied to take
away with you the Test Book =t

Sheete for rough work ar . o nded in the Tesl Boollet at the end.

Penaliy for wroag a. w. ¥5;

THERE WILL PE . ¥NALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE

ORJFCTIVE T%E - ™M BETION PAPERS.

(i} There ~e. i * aivsrnatives for the anewer Lo every guestion. For cach guestion for which 8 wrong
answer 1as . n giveh by the candidate, ore-third (0-83) of the marks assipned {0 that gquestion
wil, .~ o ducted as penalty.

(it Ca am Cale gives more than one anewer, it will be treated a5 o wrong answer even if ene of
the ~ =n answers happens to be correct and there will be same penalty as above to that question.

(i17) 1If a question is left blank, i.e, oo answer is given by the candidate, there will be no penalty for
that guestion,

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASEED TO DO 50

e & ;e & B TR W g & oo g W war @




2. The x-y plane is the plane of a couple
A A
of 25 Nm magnitude and ?, 1, k are unit
vactore  aleng x, ¥ and = directions
respectively. " Which one of the following
reprasents the couple vector ?
£A K
@ 27 2380
1% 12
M
{hy 2561 Nm
A
(el 25j Nm
4]
(d) 25k Nm
3. A particle is projecled  ert'c2Vly upward with |.
an, initial veloeity u. Il - is che acceleration
due Lo gravity, the + which une of the following
15 the preatest ¥ ~ig t b o tedned by it 7
fal] h= L
g
2
Ml Y= - —
B
2
R
) h=— —
(v z o
2
d}) h= L w"
1 g
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Which one of the follvwing can completely
represent a force graphically ?

{a) Magnitude, time of application and
direction

{b} Timo of application, point of application
and direction

(el Point of application, direction and
magnitude

{d) Mapnilude, time of application sand
puint of application

r2 - A

Consider the following statements in the
cage of perfectly plastic impast of Lweo
parti¢les :

1. There iz no period of restitution.

2, Both the particlez are together after
' impact.

3.  Total momentom of L < paticles is
eonserved.

4.  Kinectic energ
conserved.

of the particles s

Which of thesc tater ents are correct ?
{a) 1a- 2 anb

(b} 1, '.nd 3

{¢] 2ad3anly

f., 2 3andd

A free bar of length ! iz heated umformly
from 0°C to a temperature T°C. o is the
coefficient of linear expansion and E is the
modulus of elasticity, Which one  of the
following is the stress induced in ihe bar ?

oTE’
faj 2

o T R
(k) 5
(¢} aTE
(dy Zern

if a material has numerically the same values
for its modulus of rigidity and bulk modulus,
then what ir its Poisson's ratio 7

{a) 025
L o2

(c] 015
dy  0-125 .
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A smimply supported beam of span 1. and
tlexural rigidily BT vwrries a unit peint load at
its centre, What is the strain cnergy in the
beam duc to bending 7

3
L
T
L?
b
(b) 418 EI
1.3
)
@ sem
3
{d} L
192 EI
Consider the following  statemenis, in

connectiun with a metallic rod of a arcalar
seetion being subjected Lo equal and opposite
torgue T within elaslic limit

1. The transverse section of the rod d- -9
not expericnce warping.

2. The diameter of rad daoes not al] -

3. Angle of relative twist F.owcen twao
sectlons is proportional to th. - pgths
between these seclions.

A4 A surface element of the :vd iz under

pure shesar slate « . st ass,

Which of these stateme - .3 ar : correct 7

tad 1,2 5 and -
by 1, 2 aud . -
(e} 2and o -
{d} 2, " ar 4 only

“hicy one of the fullowing is true for torsional

8. 2a. tress at the axis of a circular shaft ?
fa, Minimum

(b} Maximum

(e Nepgative

(d} Zero

L,

11.

{4 - A}

Which one of the following iz the correct
expression for hoop stress, if p is internal
pressure in & thin walled cylinder of
dismeter d and thicknesa t ?

@ B

® 2

@ B

@ B

“on. " _r the following statements in respect

of 'in cylindrical prescure vessels subjected
+ internal {luid pressure :

1.  State of stress along the vessel
thickners is biaxinl except on the inside
surface.

2. | Circumferential stress is twice the

magnitude of longitudinal stress.

3. Hoop stress and lengitudinal atress
remain constant the y
thickniss.

along vesscl

4. Circumferential welded seam is likely to
be wenker as compared to longitudingl
HOAML.

Which of these statements are correct 7

fa) 1 and 2 anly
(b} 2 and 3. only
(e} 41, 2and 3
{d} 2,3 and4
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fa)

{b}

(0

(d]

182 E1

JAER UNER 9 oias B8 & W 7,5
= el G # T AR e e el T w
w2, Frafafad ool ) e ofEe -

B3 6 Wwed URee § Faoe e a1

[
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4, TE W YW 3cQrE FGFIUE | W 4o,
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() 1,2, 334

(b} @ad 1, 23 3

¢y Faa 23k 2

(d) #Haw 2, 33t «

el geih.~ 0,7 % 1 UX U HOEUOr nidee &
o Fe TRe T 3 A S vh HE § 7

(a) =77

i(b)
Lesd
(d)

10, _

11.

15 - A

afg 1% vadl SER A a9 7 & T SieRE aE
p & 99T &9 B =g d MR e L& 99 g
yitaa & fow Frthas @ 3 o o 2ias ui
2

fa)
(b}
ey

{d}

-
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12, Which one of the following eolumns hasz |16,  Which one of the following hoids true fir a
cllective length twice the walue of sctoal quadric¢ ¢ycle chain ?

length ?

(a) Each of the four pairs is a turning pair
Hy -Hi 0l ' .
(a) inged-Hinged column fb) Ume iz a turning pair and three are

{b) Fixed-Fized column sliding pairs
() Txed-Ilnged column (c} Threc turning pairs and ora sliding pair
{d) Fixcd-Free column {d) Each of the four pairs © a sl 'ng pair

13. Critical Euler buckling loag for & long enlumn

of dinmeler DD was evaluated as P, If the{ =~ o on one of the f tow, g ofers to mitre

=

ars ¢
diameter of the section is reduced to D/2, gears :
what is the load carrying capacily of the {a} Spur gears of eq al diameter and pitch
e a ‘
modified ealumn 3 (b} Helical gears * ving same pitch
T
fa} IE (ed  Ge rs ¥ aving different modules
. : (d) T'gi ~ar_led hbevel gears having the
F stun + nwmber of teeth
) = .
4
(e} P 1. “dat:a List I with List IT and select the correct
g _ t__awer uxing the code given helow the Lials -
oy B List I List II
16 (Type of gears) {Characieristics)
14, What property of a material enal 'er it *- be A. Herringbone 1 H:}n—
drawn into wires with the ppl ai’on of gears 1nt.erchange_ab]c

iengile force ? :
. B. Worm gears 2 Quet motion

ta)  Plasticity -

{h) Hlasticity . Helical gears .. 3. Zero axial thrust

(e Ductility

D. Hypoid gears 4  Extreme speed
(dY Malleahilil, ' ' reduction
de !
15. By inver . . fwhich one of the following can Lodo : !

a Wiweth gquick returm mechanism be A B C D
ohtay ed : )
{a. T ur bar chain only {a) B 2 4 1
{b; Single slider crank chain only by 1 2 4 a
{c} Both four bar chain and wingle slider

" crank chain (e} 3 4 ) 1
{d} Neither four bar chain nor single slider (dy 1 4 2 3

crank chain

P-DTO-J-NFO {6 - A
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13,
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15.
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Frfafan & ¥ feg oo =y & qud ard Iea
A eE TR | g e B P

(a} TECH-TOER TH

(b} TEAE TH

(c) TEDHHER wH

(d) FEHm =W

6 79 D o9 am Wy F e Faw ofoeR
e WR P ool B om0 ook ree
wReds & = & uees Dfe &< o 7 #, a9
9 HEd w9 B UR T8 o T @ ?

ia)
()

(g}

{d]

EJ"'-'-' ool e N

el veed @ @l et 3@, I w7 ra
TEE A w0 ¥ N7 5t O g

(ay fHCIE

{b} HEOTRT

{c) oO=mr K
(d) FTETEEERERTE
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giceda Zar = T @ I oad & P

(a) @ T fug FwEEr
T T 99 ae gE@n
(e) agivE @ 3R vom wis & guen, S

{d)'j-mﬁgivgrg@waﬂ?qmﬂﬁﬁs%
ST

{b}

16.

17.

(7 - A

e Guen & for Pefhlies § @ S we
72

(ay ot el & A g0 F g @
(b) U W guel & qur W @t g &
{¢) W T o, 7 US w4 gnE @

(d) TET gt ¥ | e of gnc @

FfiiRas & 9 @wa or o B 9 @ R
AR T :

(2) TaeE s R s a9 P

(b) FefoR® - 3 A AR eEemE

ey P=n=gm m e

() T wem 5 g e i fr

3 1@ g 1A e Aifse sik g & S

e W g o @ ol I ofw
Tt I I
(e & o) (S EmT)
A fEgsRr R ). =R aefeds
B, = R 2. ¥ s
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(a} 3 2 4 1
(b) 1 2 4 3
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@ 1 4 2 3
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Which one of the following is true regarding
the fatiguce lifec of a set of [dentical ball

bearings ? .
{a) Directly proportional to load
{tt} Inversely proportional to load
{c) loverschy f:hrupurftiﬂnal to the square of
load
{d} Inversely proportional to the cube of
load :
|
20. Which one of the following povernors
cannnf he izochromous ?
{a) Hartnell
(bl Hartung
{c} - Porter
(dy  Watl
21, T _
1 /5{}\ - 5
3 —4 E
= |A HWE’—é DY, :}7
[
g .
£
— B {oran. Lngle)
The crank-efi » - VHagram of an engine
Tunning 8 -"acwne 12 showing the areas
above and helo. Lhe mean line (in joules)
What i. e maximum fluctuation of energy
in fL. a2l we .iagrom ?
A |
Jooo aod
{c) 5/0OJ
(dy /5
P-OTOQ-J-NFO

22,

23,

24,

24,

{8 - A}

Which ane of the following daes a flywheel
control 7 - .

{a} The mean speed of an engine, when the
load may vary
{b} The cyclic fluctuation of speed while

delivering constant outpe
() Variation of load der .. 1 of u 2 engine -

{d) Mean torque devalop ¥ by 4n engine

If a shaft car jes a .cries of unbalanced
masses 10 differ ‘nt p rallel planes, then what
i the minimum . _unber of arbitrary planes
that ea* v che 2n and will be sufficdent for.

© placerm nt of balancing masses for complete

dyr sode =1 sce' of the syatem 7

{a,

l"
L

{p

{d)

T~ S == B e

Which one of the following statements is
true lor etalic balancing of a shaft 7

(a) The net dynamic force acting on the
shaft is zoro.

The net couple due to dynamic forces
acting on the shaft is zero.

{e) Both {a}and (b)
Nerther {a) nor (h)

What type of progression will be followed by

the amplitudes of free opecillalions with
coulemb damping 7

(a2} Harmonic

(b} Arthmetic

" (e} Logarithmic

Expunential
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AT Tt ST
Forferfiae # & @t v wEY & »

(a) WIE & e VRO (P
(b) YR & SR

(e) WR &% o & SFIrE!

(d} HR B U & IRPATIRN

T o7 Aoy & an o

Preffaag ¥ & o v s woele 7

B g & 7
(a) T

(b} BT
(c) -. G

BM._20_AC D'\ ’:/.f

—s f T

e T e e - P P B - 2 I
AIg Y@ 6 F awm C An amwet of (JE W)
frammm & 1| 2Jw o & FE @ afdwow
Feee Fw- 2 2

EA

i

{a) 0.7
{by 300
fc} 50dJ

(d} 55 d

23,

23,

24,

25,

(9 - A

e g Rrefiay § ¥ T ow o Brdfye s
g7

(2) ©he sem o gen ¥ o 3 i e

(hy UEaTH | gg= & & 290 4 O &
TG ITaETA

(c} S & wie AT A faeron
(d) g gw famfom aftre am-am gof

o & dwe ¥ fafim W o 3 wet A oaes
Il B S & 8, ¥ 3 o B Qi T
g § #\w e o for dgem mmemt B
e 8q fior =Haw wen § ughes waed
P ol B o

@) 2

by o
a) {
(o, 1

il dme & wifae Aqas & foe PR st
HY BT g B ?

(a) dive o @ @ A e §d T R |

(b) g ox @ & fee anl & R AT T
T2 |

{c) (a) =0 (b BRI

{d}'J#a’r(ahaﬂ?’a{h}

TOH  IOHEAUYS ME6 dieml W WO gRF
Tl i A o marH mh e ¢ 2

{a] EXHE

(b) THER

{c)  ENRE

(d) <A




Which one of the following iz the curve traced

26,
by a peint on Lthe connecting rod of double
slider erank chain ?
{a]” Hyperbola
{bY Cirele
{c] Parabola
{d) Ellipse
27. jut s-plane
x
- ral ra E
3
] L 4
The ronts of the characterisiic equation of &
linear control system are shown in the figur
s above with eross (%) marks. What car e
said of the system ?
{a} Robust
thy  Asymptotically stable
f¢)  Marpinally stable
{d) Unstable
28,  Which one of the Tllowing systoms whese
' transicr functior ar - given below, will have
the fastest treail b - sponse 7
{a) ]
g4+ 1
25
h o=
(b . 25
(c] V2
a+2
rd) 10
8+ 1{}
P-DTQ-J-NFO

20,

30.

37

d2.

10 - A

If ¢ = shear angle, = = rake angle, the shear
gtrain in orthagonal cutting will be equal to
which one of the following ?

(a) ecol b + tan (¢ — o)
(b} tan ¢ + cob (i = @)
() cos d,a + sind = @)
(d) sin ¢ + cos(d — o)

Which one of the follr vu_ - is the wear land
critevionn for teool 1Y a wording to [SO
recommendations .. ro. vh g cuta 7

(e} 01 mm
(b} 02w
fc) €3 wr.
(dy 04

Voo one of the following iz the sequence of
17! materials with increasing hot hardness ?

(a) IHSS, Cast alloys, Cemented “carbides

and Caeramic

(b} IS5, Cast allova,

Cemented carbides

Ceramic  and

() Cast alloys, H35, Cemented carbides
and Ceramic

(d) Cast alleys, HS33, Ceramic -and

Comented earbides

¢

If me = culting wpeed for the minimum
cost and V . = ecutting speed for the
then for high cfficiency
range, which one of the following is true for
cutting speed 7

LY

mimimu Lime,

(a} Between ¥V, and V_
(b} =V__
(c) =V_,
(dy =v_,




26, odw e T & wOnh B w fRm o B g
. W, eRaa S AT T T A
(a) FfETa
(bl Td
(e}  ™Rard
(dy <y
27, jm“. S-S
¥
¥
fd Y Frdao 43 & sl wiietor & g
w amE e o RE s Roe e d | 77 &
AR o T HET FT 9T = ?
@) I\
{b} 3BT
{) Iuid ey
(d) 7T
28, Frefafam ot §# @ 8 —~ &3 &, fFee sa
B A e e € s~ wfisn Agaw i p
(a) L
5+A
5
A N7
ND)
“ A
10
T
P-DTQ-J-NFO

20,

30,

d2.

{11 - A}

"o ¢ < ST B, o = A BT, T ARRS T

H s fopi, Fretelea 4 @ B oo & W
gt ?

fa) ecot ¢ + tam (b — o}
{b} tan ¢ + cot (§ — )
(c)  cos ¢ + sin(h — o)
(dy &in ¢ + eos (H — o)

Wﬁ?ﬁh]ﬂﬂﬁﬂ?’ﬂﬁhﬂkﬂﬁﬁﬁﬁﬁ
s ol v, sfisme o s T R o
e & 7

fal 01 mm
{b} 02 mm
(e 03 mm

dy 4 wm

- I § @ P o oiER wEr @ e,
Il Fgdl g T TORT H EH A & ?

() HSS, od Ry, wiRw oeigs s
Rrtftrs

() HSS, o fomeng, RRim ik @iR=
s 0 |5

(e} wo Prwwemg, HSS, dia wwms ok
R

(& z& fumerg, 0SS, fifis o IARa

Faree

ufe v, = gmm amm ¥ fow owdw T @R
Vo = A wematy & foe s e, 45 T
Zer W & Br Feafafan § @ g o wEA
et st weg # e

() V ¥RV _HE
) <V_,
fe} 2V,
fdY =V,




33. Consider the following operaticne of a|8%6, Mateh Tist T with List IT and select the
universal  dividing head in a2 milling carrect anzwer uging ithe code given below
machine : ' the lists :

l. It sels the work piece in 2z desired

position  in relalion to the machine List f List If
table. - (Type) Advantage)
2. After each cut it ratates the job through . '
a desired angle, A, Open die 1. Guow dime.sional
4. 1t provides a continuous rotary motion av ‘urac,, high
to the job during milling of helical | ‘oa.ction rates
) Eraoves. ar d_ gﬂl:ld
Which of these statements isfarc correct ? reproducibility
(a) 1, 2and 3
thy 1 only ' B. Close . dir 2. Cluse tolerances,
(el 1 and 2 only machining often
(d} 2 and 3 only C . LUNNecessary
34,  Consider the following statements : _ f.. { wnventional 3. Simple, inexpensive

dies, useful for

hi i d 2 . ] : [
Flates are made in the drill ~amall quantities

1, To guide the chips upwards.

2. To enable the cutting fluid to reac. the
cutting edpea.

3. To break the chips.

. Precision 4 Requires much less
machining, good
utilization of

Which of these statements are . .. -zt ? . material

{a) 1, 2and3

{b) 1 and 2 only Code ;
e} I and 3 onlv '
{d) 2 and 2 anly ) A B C D
| 4 3
35. What daous i denste im the following fa) 2 1

mark g " ‘he grinding whoel ?

by 3 1 4 )
e VA 3 LSV 23
fay Siructure . @ 2 - 4 1 3
(h} Manufacturers reference
(el Nature of abrasive i) 35 4 1 g

(d)  Abrasive grain sizc

P-DTQ-J-NFO . { 12 - A
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1 wan g R wer Al 7 |
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fa) 1,23% 3
by AR 1

(c) ¥ae 1 3 2
(d) %aw 23R 3

Erafafag = w faar oo
ol o Aeter B e i E
1. OeH ® FR & e § Fdem gg

o, @A oRe @ A9 arl a8 UgtR drg g
& fom |

3. o B BEsT g ]
TR mE T E P
fa) 1, 23R 3

(b} Hagr 13l 2

(¢ aw 1 AR 3

fdy imad 2 FE 3

arador g b ke R # st 36w
FOET R ?
E . Ase L5V 23
I:a.,l B .
(by Tmfm ar Fey
(¢} TS F WWE

(d) FOEdE wHoT ATy

36.

13 - A

T 1@ g 10§ gfew Sife sk ghuet =
A RE W o o v IR wE IR g

gl Cil
=) {eTres)
A, Togo =g 1. el i rawfe,
_ T IO . 3R
s o5 G, Al
B. &g = Lo (o,
e B T D
. gRgR® 3. o, B GUR
EEdl, T UETH &
fere 3mee
L OE 4, HH HH FEER B
AATEaT, uee &
AT UEATET
R
A B C D
{a) 2. 1 4 2
by 3 1 4 2
ey 2 4 1 3
1
dy a § 1 2




37.  Which one of the frllowing is correct ?

In metal forming processes, the magnitude of
stresses encountered is -

{a) leas than the yleld strength of tho
matarial,

()  between the yield strength and the
fracture strength of the material.

e} less than the elastic limit of the
malerial,

(d) -greater than the u]t:matc strength of

the material,

38.  Which one of the following is correct ?

In roiling, the metal would sot enter the space
between tha rolls autnmamcall_v if the angle of

conlact

{a) <ian~ly
(k) »>tan '
e} = % tan”t L
(d) 1

< = ilan " u
2

where u is the coefficient of friction et reen
the metal wod roll surfaces.

9.  Which one of the follo vin,, me.al forming
provesses i3 uscd for no-auff sture of stesl
Jwires ?

(27 IDeep drawi -
(b} Forging
{c} SBpinnin,
(dl  Dwaw =g

40. W, Yn, of ﬂl;::minium is normally difficult
e *0 v .ich one of the fallowing reazons ?

{a)  wow melting temperature of aluminium

(bl ¥ormatien of oxide film

(e} Chance of cracking

{d} Formealion of carbide Hlm
P-DTQ-J-NFO

41,

42.

{14 - A )

Congider an l::le:chudE coating, performing
the following functions -

Stabilize the are

2. Control the rate at which the clectrode
melts

3.  Contrel the flow of current
4.  Enhance the quality of ** 1 joir"
Which of these functions a. * cor, ot 7

{a) 1 and 2 only
(b} 2 and 3 only
(e} 3 and 4 only
dr 1,2and4

Whi'u one 7 che following cutling tool bits
are | ‘ade | y powder metallurgy processes ?

{a" Carbon steel tool bits

(1 Btellite Loo] bits

(c) Tungstan carbide tool hits
(@) HS38 tool bits

Which one of the following materials is hest
processed by injection moulding ?

ta)  All types of plastics

thy  Thermoplastics
(c) MNon-ferrous materials
(d} Thermo-setting plaslics

Time study of an operatar with a performance
rating of 120% yields a time of 2 minutes. If
the allowancesz of 10% of the total available
time are to be given, then what is the
standard time of operation ?

(al  2-00 minntes

(b)  2-40 minutes '
e} 2-64 minutes

{d) 2:67 minutes




37.

38.

39,

40.

P-DTQ-J-NFO

Prfifm f ¥ oo ot 2 2
£ T W B, 3o gl o g
(a) waRt  TIME TR R wT A T |

(b)  TERl % grwd A ger e wred § d
# g & |

(o) werd @ e WA A oW P
() T % T e st e L

Ersirran i i e e s

arg ¥ § vl & Hed oo N i w T

{a) <tanlyp
{b} »>tanlp

1. 1
¢ = — tan
(c) 5 u

l:.d,‘] ' {%.- tan™ -

3@ AR gt @ arg B A e pTiw ¥ |
Prffag 3 @ @@ 0B @y W wom
F-aR| % i § 7 2T

(a) BT FEW

(b} BT

(c) THO

(dy =

e T 8T e ¥ ST 0 6 R
LIE ot G o O o

(a) . fFmw w =R TEA-an

(b} oifrarss feen & &=

(cy AT QS @ TEi

(d) TEEs B & a -

41.

42,

43,

44,

{156 - A}

Preffed v =1 Femer @0 @ sEs
ameer ) faamR S

1.  IH & wrdem

2. coEEE wee & Z & P
3. ORiyER o FeEer

4. T H Qe § age

T Y era ed T &7 .

(a) #ae 132

(b) A 2 3R 3

(e) &d 3 3R 4

d) 1,234

frefefiae 4 ) & 3 oo &9 sl sl @
ol o IET o IR S R 2

(e T, T atiEe afEn
by & age dige ser

~) TR wEisy HiEr afwE
[y HSS st wf

Prefaiiag wmrt & & Y v o FFE ST
ol wr wEon ypAwT B 8 0

(a) W TER * wiws
b) AUHRT

(e} 34?‘1‘1?1!31‘25

() am-35 TieE

vE gdcs W, TSOd frmET ERO120% 8, o
s ¥ 2 e o wn wa @ & | R g
e S 109 BET 5 w9 A R o, 99 e
FAAE GG TS P

(ay 200 =T
by 2-40 B
¢} 284 fmC
(dy 267 B




45.  Which one of the following is feasible for
study of mediurm and long-cycle aperati_ons T
{a} Miero-maotion study
(b} Memo-molion s;tud}f
{c; IPMTS
{dl] MTM’
46.  Which one of the following is a listing of all
activities or responsibilities of every person in
‘a department or group 7
{a} Operation pI‘l‘.l::-l;':SS chart
(k)  Work distribution chart
{c} Muliip]e activity chart
{d) {anit chari
47. The low break even point i3 due to which one
of the [pllowing factors 7
{a} High productivity
(bl  Low revenus
{e] Large anlglr: of incidence
(d.] High revenue
48. Through an efficienl laye o, % o ganization
can attain the follawing b .cti es
1. Ecuﬁumy in andling of materials,
work-in-proc 2 i d hnished guods.
2. FEfficient uv.”= tion of available space.
3. Adep. « o o7 new aafety standards.
4. Loang o in product design,
Sele v ' correcl answer from the codes
on o helow
{a) 1 and 2 only
(b} 1,2 and 3
{c]  Zand 3 only
(dy 2,3 and4
P-DTe-d-NFQ

49.

5118

bl.

{16 — A}

Consider the following statemaents :

The product layout is used for

1.  Large gquantity,

2. Standardized parts,

3. Steady demand.

Which of these statcruents . ¢ co, ect 7
{a) 1 and 2 only

(k) 1 and 3 only

(e} 2 and 3 only
(dy 1,2 nds
“ne me.chly demand for a product* is

A 3.0 of sales. Annual earrying cost is
Ke L,000. The ordering cosi por order is
s, 500, What 1s the EQQ ?

fal One month of sales

(h) Three monthe of soles
{¢} Tour monihs of sales
{dl Six munﬁhs nf salas

Which one of the fullowing statements is
correct 7

(a) Route sheet helps

gquantity of materials

M assessing  the
remaining  in
store,

{b) The operatien sheet gives complete

details of the manulacturing operstions.
(e} Routing helps in calculating quantity of
materials required for each part and lot.

{d) The process sequence be

cannot
assessed from route card. '
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(di

o d) 2,33R 4

SrffEa ¥, Avay @ dd-afes yamel o5 49,
A & e s e TR @ 7

() G-TRE STERIGA
(b) He-nf s

cy PMTS
{dy DIT™

T v o wgg & wde =T & wd Kol
FeraT FoEriel & e PR 4 F S
TS 7 '

(a) WA WA T

(b} SHE-HEA TR

(e) ag-Tdsar =

() oo

50,
=7 i o Ffafaa § & 59 o & R
g e 7

{a)
{b) ®H TIH |
() I SR & |
FE T

Joad FATGET

287 afiraTs ¥ gRy, vE we B O aa O @
mﬁﬂﬁﬁr%:

L e, sadmes sk R e b
zrae ¥ PEwiE

3., W RN & T

3. AT EET ¢t B R

4. FOE Hhe” T F R |

A e e T T SR R IR g
{a) Wan 1R 2

b 1,233

(cy waw 23 2

al.

{17 - A

Ermfvher met ) R @i
3T AT B W feher @ 2

1. - 3 wEr o om o
2. wWEEHE saddt & T
3. e A5n BN |

| W o e Al #

(a) wem 132
(b} ¥aw 13K 3
(e) +Ham 2 #HiT 3
td) 1,232

fedt 3ame & oif & =im 23,0005 & fadh St R |
T T e 2,000 & F 1 IR @A
rem gl BOQfean g P

“q} UP WEM I far

by ¥ TEH & faer
fc) T WO & W

(d) © WA d THE

g f S o e saT TR & 7

mi-mEds, Er  srEee e & aen P
A WEES T & |

{a)

(by - ffmor e & g e

Formren & | _
() Tt TRw JETE s O9 & fov

Fasas Jere] @ "R @ TR A GeTE
BT E |

ARAME-EE (W BE) W WEH-3gEE @l
 Foraizor & wwa &
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53.

a4,

P-DTO-J-NFO

Work done beiween the state 1 and @ in a flow
process is given by which one of the following
oXpressions 7

2

{a} —J- v dp
1

{b) p dv

2
v dp +j p dv

[e)

(d)

2
vdp - J- p dv
1

On a T-8 diagram the slope of constant
pressure line (m_} and the slope of constant
volume line {m_) can be reloted by which one
of the following relations ?

(ar mp =m,
(b} m_ > m,

{c) m o> m,

& m.m,

Maleh List I with List 7T and selct th 2 o . cect
answer using the code given bele v th, "=

Ixist .{ L‘j: A

. Length

=1

A. Constant voluine
gas thermometer

B. Constant pressu - 2. Resistance

gas thermom. « -

C. Electrics re. -\ wvice 3. Pressure

thermr wme ar

D, Me =ar_-in_lass 4. Volume

th vrmo. ter
a1

(a)
(b}
(c)

e

i

1

3

1
(dy 3

I Y
H L3 e o f

B o o oo

a0,

Eﬁ'

a7,

a9,

{18 - A

On which laws of thermoedynamics is the
measurement of temperature based ?

{a} Zeroth
(bl  TFirst
{c) Second
(d) Third

Which one of the fellowin, p.irs is correctly
matched ?

(a) Cetane g 30

{b) Ethanol waH-OH

(g} Iso-petanc CgH,

(d} Tetrasthyl lead (CH,),Pb

Whisrt " tF: following is an  intensive
the modyamic property 7

Y e ity

f'.)  Tnergy

. Entropy

{d) Volume

Which one of the following equations of state
takes info acecount volume of gas molecules
alone 7

(@) Clausius egquation

{b} Van der Waals cquation
{c} Redlich — Kwong cguation
{d}y W¥irial equation .

An BIr COMpPressnr compresses air with an
enthalpy of 100 k¥kg to a pressurec and
temperature that have an enthalpy of
200 kJ/kg. There is 60 kd/kg of heat lost from
the compressor as the air passecs through it
Neglecting  kinetic and potential erergics,
what is the power required for an air mass
flow of 1 kgfs 7

(a) 60 kW

(b) 160 kW
(2] 260 kW
{d} 360 kW
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52,
7 CefEs 7 ¥ Fow o IOFe oo @ e
g2
2
{a) —jvdp
1
_‘2
® [ pav
1
Z a
(cd Jvdp + J' p dv
1 1
2 2
{d) I vdp — jpdv
1 1
53. T_smm—ﬁm—\rmmaﬁrm{mpnﬁm
ﬁﬂ?mmﬁﬁﬂﬁﬂﬁﬂ(m‘r}ﬁié’iﬂﬂa‘ﬂ?ﬁ
Crefafiag F & g v d9w g =6 e &
AT B ?
(a) my = m,
(b m, > m,
fed mp}mv
(@) m, . m, =1
54. g 1@ g U A gt dfr b afo & & IR
e e g o v #R A I AT -
el et 11
A Farommmtean . 10 @@
B. Temem o i, 2, ufamr
C. Faufedw o = 3 @4
D. YRER @ UAN 4. I
E‘E:
A B C D
fa} 1 2 4 a
by 3 4 2 1
€} 1 1 y 3
idy 3 ! 4 1
P.-DTQ-J-NFD

|"8.

5.

ot

57.

1 8

ToanTeeS % T Prm oz am W oERy ameniRE
=

{a} g

(b} werd

(¢} fmma

(dy o

Peffer fd e s g el 0 A 8
(a) RA i CopHgy

(b) T € HL T

(e}  sTERIHTERA T, 7. -

(dy egmels og (¢ Hy),Pb

frafofaa # 2 & @, T8 FERE e
g7

{a) =T

(by  Fan

e} '_;«I]f

{d, 3mao=

Frefifiaa # @ e v smen-wieer vae s
ST 3 aTEE A TR @ & P

{a) SEITOE OO

(b} A =X T HHEHIO]

() e - wbin et

)  fem i

v arg TOMEE 100 kl/kg THRS @ 9g @
200 kJ/kg Ot IR T oF 9N @ Sdisa T
¢ | difer 3 dO) I T TG F BT T
80 kd/kg =N @ T 2 & | s oF el
Fata @ Ao WA gE, 1 kgfs T G WA
¥ e et ot @ snavo@n 2 # 7

{(a) 60 kW

M 160 KW
fo) 260 kKW
(dy 360 KW

{19 - A




fi0.  Match List [ with List IT and scleel ihe |62, A diesel engine has a compression ratio of 14
correct anawer wsing ibe code given below and cut off tukes place at 6% of the siroke.
the liste : What is the volue of cut off ratio 7

List T List 1i (@) 125
3 () 2
A. Kecnan 1. H-T,8 4+ mV"/2+mgZ
funciion ey 3-158
B. Helmholt: 2. U+ Pyv - T, 8 “r 178
lunction
o 1 e 63. At a given compres: on ¢ tio, what is the
C. ﬁvm]fa.b:htj 3. U-TyS relation ameng t+ . .- ~ e efficiencies for
funetions for a the working flu ds h.ving v = 2, 1-4 and
closed system 1-69 9
D. Awvailability 4. H-T.5 @ (m, 1) >in, = 1'4) > (1, = 1.67)
. Y T -
funetions for
a steady flow (L} {11? =1ejcin = 14) « {n, = 1-67)
OTOCEss
o h‘r = 1.0 = (1’1\ar = 14} = {71? =187}
Codoe :
i {'r}\r =12}2(n, =14 =< {‘T]T = 1-87}
A B C D
a) 1 2 3 4 64. What 1z the difference between the
temperature of feed water outlet and
thl 4 a 3 1 saturation temperature of steam entering the
) heater called ?
e} 1 3 2 4
{a} PFinch point
Ady 4 3 2 b
(b) Terminal temperature difference
‘ (¢ LMTD

61. Which one of the %llo ing statements is :
incorrect ? {d) Terminal poini
fa)  Availaln ‘ty  Jollows  the law  of

tomv. oA 65. Mean temperature of heat addition gets
. W . . . inerenzed resuliing in an increase in cydle
(b} £ railanlity is a function of states of thermal efficiency. What is this cycle calied ?
% YtoT under  consideration and -
snvronment. . {a) Regenerative cycle
{€}  Avnilability always depends upon th)  Heheat cycle
pressure. {e)  Carnot cycle
(d} Availability inecreases with temperature (d)  Brayton cyele
drep at low temperature. )
F-OTO-J-NFO

{ 20 — A}




- 60.  HE 1@ g 1T E gt At R gRE 5
A BT T He & sEw @Y 9E I g

it Gl
A. I HEH 1. H-T,8 + mVi/2+mgZ
B. Brwee 2, U+ Ppv—T,5
| *
C. TgAWE 3. U-Ty8
Tere e
et
D, wdiwE 4 H-T,S
v & T _
HTEAT Wl
A B C D
{a} 1 2 3 4
(b} 4 p 3 1
e} 1 3 -2 4
4y 4 2 2 1

61. Pt word % 4 TS el R 7
(a} WTET THEROT TR W RO St 6 |

e o o D fie ol G ob | R I L e |
IR e il

()

¢} WaT Wea e o7 il s §

{d) Fpe am o T AN-OW & IER e

S

P-ODTQ-J-NFO

62,

6.

65,

(21 — A

e dimer om0 & Wi o 14 € am Pk
w Fen e g | e g o wr A

B P

(a) 125
thy 2

{c) 2.-15
{dy 178

T fie gp e sgue = . T o S el
¥ YR TEE T A, gid o Ll W &
y=12 143 1678 ¢

(a) (=12} »(r, =14) = (n, = 167)

Ehj |:T'|.!, = 1'2} = '-.l|,r - 1‘4] < {TIY = I'E?}
(&) .My - lar=in, =14} =(n, = 167}

(6, 122 = 14) £ M, = 167)

0T Fw T oI a9 A ¥ 9 &N W "
& Hgfts am # 3R B W= B TAE ?

{a)
(b}

g g
ZHi=e e
(e) dmef-mem o (LMTD)

(d) i firg

a0 TEed & Ay @ ¥ glg B uRoneesd Om
AT zemT ¥ gl € AR R 1§ O B T oF
a7

(A) ‘fﬂﬁﬁﬁ TRE
(b) AT TH
(c) HHEI OB

(d) #UEA TF




70,

71. .

2,

88. ‘Which one of the following characterizes the
Brayton cyele ? .
{r] lzobaric heat nddition
{b) Isothermal heat rclease
{e)  lsochoric heat addibion
(d} Isothermal heat addition
67. Which one of the Tollowing statements is
correcd. ? _
High air-fuel ratio in pas turbines
(a} increases power output.
(b)  improves thermul efficiency.
fe}  reduces exhaust gas temperature.
{d) does not damage turbine hlades. .
68. Consider the following statemenis :
The nozzle efficiency depends an
1. Material of ithe nezzle.
2 Sizr: and shape af the nozzle, l
3. Mach number of flow. _
4 Reynolds number of flow.
Which of these statements are cor eo .
(a) 1 and 2 onlw
B} 1 and 3 only
{e] 1,2 and4
(dy 2,3 and 4
69. Consider the fo' w1 ¢ stytements ;
Bupersatura.’ *m 1 nezzle flow causes
1. Reroce Y drywess fractinn of steam.
2. Tmer as.  nozele Metion,
3. nere ied mass flow of steam.
4, V. ereased exit velocity.
+ =h of these statements are correct ?
(a) 1 and 2 only .
(b] 2 and 4 only
(c] 3 only
(dy 1, % and 4~
P-DTO-J-NFQ

{22 - A

If the eross-section of a nwzzle is decreasing in
the direction of flow in subsonic flow, then
what will happen in the downward direction ?

{a)

Pressure will decrease and wveloeity

increase _

(b} F’B]ﬂcity will desreasa and .pressure
increase

(e} Both pressure and ve'.. ty in. “ease

td)  Rath pressure and ve city Jeercase

At engine inlel uJ a ~v_ersonic aircraft, a
diffuser ie provi led t decreasc the velocity of
air from supersc. e 4 subsonic. What is ke
type of @ -ser 7

{a) ~ Ih e gin 7 duct

{b)  Corve.ging duct
" Diarging  (indet), converging  {outlet)
doet :
' Converging  {(inlet), diverging (outlet)

durt

Consider the following statements -

1. TInduced drought fan is used to humdle
exhaust flue gases

2. For maximum discharge, height  of

~ chimney should be higher than the

height of hot gas ecolumn producing
draught,

3. Air preheater heats the primary air and
secondary air,

4. In big power plants draught is create
by induced draught fans.

9. Blow-cock is used to empty the boiler

Which of these statements are correct ?

(a) L, 2and3
(b) 2 3anda4
fe) 1,3 4and5
{(d) 1,2 3and4




86,

6.

68,

649,

P-DTO-1-NFO

frefdfag 4 @ SN 0%, U O &1 AHAs0
e P \

{b}- FHA™T FET HET

(o)  EH-HIE FAT

(dy FEAH FHAT HEHET

Prffan sl o & ol or T 2
¥ examgAl A e arg-due e

{a)  vip-Pri E sg

{b) AN ZERN P GuURAT & |
(e} YEA-HE-am @ HH ol & |
(d) eREG el B il T ogern # |

Frefefan @emi ox fqurg & -
dg zemn ek wcd @

1. @ & =R e |

2. & & 3AT e gt o
3. R ® T IF T |

4 UaE & ¥Hesd 36 R
A & B TR e B P

(a} *wFowm 1R 2

(b} &a@ 1 3R 3

(e) 1,234

d) 2,33R4

PR wor oz Fraw S .

135 WA ¥ AR & BT

1. UG d gEea d e R

2. gEEm AT A o NE

3. WO EERu N ¥ agerd g
4 Fm oo cEEmE

Fa T R =S A =

{a) oo 13K 2

(b} waA 2 AN 4

(e} 'E'Pﬁ?r?t

Wy 1,234

T,

7L

yEemtys maE ¥, o s @ sepe-aitEse mER
@ fer F &9 & W @), 99 e Rt &
A 7

{a) @@ ¥ =0 o qw A ghe @
(o) & # =0 @ ew F gl .
(¢} =@ T A EMT A gie eFr
(d) @ = 3 At F o @l

et agem & §9 3 W v ag ar @
et @ ®9 & IdEE-... o 5 B
e s o & | fa e A e @ @ P

(a) HUART Tl
by 3l o=
(e) vt (aF 4, afieR (B afEwr
(3 7R (aRE, sy (i Tt

Caiag Rl W) EER S

1. RE vaE dwr o 3w Yaw e B
a4 & fowe g # |

2. e feeRo & o e & g waa
IOH & O aa T wy S FEE 9 st
B TfEe |

3. mﬁ-mm&ﬁmmmma@m
A HRe & |

4.  #2 ws "OA 4 0RE vEe 9w g owEd
mﬁmm%1

5. dOTe 9 =R 5 o s <E wam
# T ¥ |

S A BIHY T TR E 7
{a} 1,23R 3

by 2, 83R 4
(cd L2, 4375
fd) 1,2, 334




73. In steam pencrators, a stoker acts as one of
the following devices. What is this device ?
{8) Air praheating device
{b} Steam superheating device
{¢) Air superhealing device
{4} Tuel feeding device
74. Which one of the following definea the
degree of reaction for stemm turbines ?
Ah
(a) r
Ah
m
{b} . Ml]'l]d
Ahy
Ah
{e} m
sh_ +ah,
ahy
(d}
Al PR Ah
m
75.  Which of the fullewing comp... '~ amproves
the plant cMcency 7 '
1. Beonomizer
2. Air prehoertar -
3. Conden., -
q, Fo. . A vaught fan
Sele L o correct answer from the codes
£ -on below
.t 1 and 2 only
(b) 2 and 3 only
(e 1,2 and 3
(dl 1,2 and 4
P-DTC-J-NFQO

76.

.

78.

7a,

{24 — A

tha

Consider
respect to Deriaz Turbine :

following statements . with

1. * It is intermodiate between the mixed
flow and the axial ﬂuw turbing.

It is known az Diagonal furbine.

3. It can be userd as turbine as well as
pump,

Which of these staléments a. corroot ?

(a) I and 2 only

(b} 2 and 3 only

(c} 1and3 onl-

(d) 1,2and3i

A

Which rae f {.e follawiné atatcmenta is
correct |

Th centvimugal pump will start delivering
vat = if ac presaure rise in the impeller is

{.) less than manometric head (H,_).

S0 more than or cqual to manometric head
(H_J. '

fc)  less than suction head (H,).

{(d) more than or equal to suction head (H N3

A turbine is to operate under & head of 25 m
al 200 rpm. The discharge iz 9 mi/s. If Lhe
efficiency iz 90%, then which omne of the
following turbines ia suitable ?

{a} - Francis turbine
(b} Pclton turbine
fcy  Kaplan turbine
(d} Dm:iaz turbine

What ‘1= known for an open woterway
excavated in natural ground follewing its
enntour ?

a)l Panels _

() Flume
(¢} Canal
{d) Tunnel
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Ah,
Ah

m

ta)

b oo
“Ab,

Ah

{c] _.—m..u—

Ab Al ¢
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1. ffqamﬁ:aar
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1,23 3

(bl
(e)

dy 1,23k 4
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{26 - A}

1, ugﬁfmmﬁmma&ﬁmmﬁmﬁ
b arg & aa 2

3 e feYl TERA T 8

3. IO oA & WO U7 & w9 H W s
Toren 37 oI & )

T | S TYS A E 7
(a) wam 13T 2

(by FEw 23R 3

(e} am 1AR 3

(dy 1,233

FrefEfag 54 69 i 0a &Y WEE ©

AEE UYL T W T 37 W TR 2 W vohes ¥ o
s[4 )
(a) & T drdvegan (H, )& e

b) T Rm @ (H) ¥ oS a sEe
T B |
) TEYT e (H)

() TEor cEeEa (H) ¥ ofEs a1 s e
1

Mﬁaﬁqamzammﬁmmzmrpmﬁ
fimy T ) BT O miYs | aft Zern 90%
A, g Prafaiag 3 @ S o6 cREEA SugE & 7

(a) MR EEA
(b} UeeT TXAET
¢y e
(d)y e T

wenkres Wi ¥ Fwe HEdal & TR @R W
ST B T L B P

(a)
{b}
(c)
(d)

T
TS

T
il




80. Which one of the following equations is|83. A tw:u—stagc LOMPTesser COmpPpresses air with
correct  for  the helerogeneous thermal perfect inter cooling and same index af
reactor ? compression for heth cylinders. Which one

af the following ia the corrcet expresainn for

minimum  werk  daone ?  (With usual

(a) Rate of neutron production = Rate of

neutron leakage — Rate of neutron notations)
absorption '

{b] Rate of neuiron production = Rate of _ -
neutron absorption — Rate of neutron ‘ p, ' 2n
leak (a) W=D mRT, [——3— —n
eakage . n-1 -

{c) Ratc of neutrenm production = Rate of -
neutron  leakage + Rate of neutron - _
absorption _ . [ -1

2n P2 2n
(d)  Rate of neutron production = Rate of by W }.TimI{Tl LI}_J ~1
3
neutron absorption < Rate of neutron - -
leakage
=
‘ 2 n
() =22 mRT, Py -1
Bl. In a nuclear reactor, what is the purpose of n-1 Py

control rod ¥ L J

tal To reduce the speed of fast m in _
nenirnns ' ) 112_—1

an p3 n
bl Ta absorb excess neutrons in he o rtor (d} W= n—1i mRT, EI‘J -1

(z}  To contral fission temperat ro

(d]  To control emission . J-ta nd Camma

rays _
84, A vapour compression refrigerator has - a
. COP of 3, if the work absorbed by the
B2, In which one o M following equipments compressor is 25 kW. What would be the
used in v opo - absorption  refrigeration amount of heat rejection in the condenser 9
system, = (. e final Beparation of water
vapour fre v imonia executed by further (a) 25 kW
coalin, 7 b 50 KW |
‘al  h. i exchanger
{e) 75 kW
{b) dectifier
(d) 100 kW

(]  Analyzer

{(d} Generator

F-DTO-Jd-NFQ { 20 - A )




go.  Fremifh adta REwR b fore Fiem & @ s
v TSR WE 2 P

(a) Wi FEEA & = TGA SR R - TR
T e

() =T FOEA W = A FEEET R -
g AR =X

(¢} TR FOEA BT = =g SRV @ + g
ATETHOT &Y '

() ﬂ@'ﬁmazq@‘?{‘aﬁgﬁwﬁ+
g ROt &

g1, AEg fbaes 3, Pea ve & & s @ 2

(a) FE M Y wemmEe R A @ w e
o

(b R¥ER 3 g =g @ sEei w5,
(e) Tass aw = P &

{d) e won T CRO @ v e &

82, M FE@ ST 7+ g Pefarea ¥ R
BRI U FIT -, H MRl B ot A @ sifew
yergdRel, dv wfe B Wers @0 90 B E 7
{a) F=. =
by T EIEI®
(¢} TaecEs

(d) T

P-DTQ-J-NFO

{ 27 - A}

v fme @Ry g ®), o saadar ¥ e
i oS i ceane WinT gEete d, HniEd
s 2 | FriiEd ¥ B v e
d & Be wr =ew @ ¢ (Aodrrl @ 9w
awf &)

1=]
. 2n p, | o0 {\
(&) W= mRT, || =& A
1 ll[p_

: TAEY
W W=l amT)i2|T -1
R Py

[ n-1
vt W= 2n mRTI[Ei}n -1
n-— . Py
nzl
2
(d) W= mRT, [ﬁ] "1
n-1 P

o A s wE o P i (COP) 8
& o ¥ifEE oo soiiye o 26 kW &
FaeE # Fen afem e e w6 ?

(a} 25KkW

{b) GS0LW
(e TS5 kW

{dy 100 kW




85,

fal 13

b 4

] 5§

(d) 6

86. High condenser pressure in a refrigerar’

systemn can oceur due to which of the follr Ang

reasons 7

1. Ceoling tower i3 inefficient or the w ‘or
flow rate iz less lhan t e % ned
valus,

2. Non-condensable ge ies are present in
the system.

3. Accumnulation ¢~ lubrication oil in the
condenser.

1. Low cha ¢o " efrigerant in the system.

Select the .~ ot answer from the codes

given e v

{a} .~ ly

(b " orZ2or3

) lor2oras

(d} 2ordord

P-DTO-J-NFO

2
E)
=
w
5
7
g
Ly

150 300 . 330 kg

Specific enthalpy Gkd/kg)

A vapaur compression refrigeration cycle is
as shown in the pressure —enthalpy diagram

above, What will be its COF 7

87,

B8,

128 - A

Match List I with List II gnd Hglect. the
correct answer using the code given below
the lists :
List I List IT
(Refrigerant) [Colour)
A. Ammonia 1. Thuarps
B. Freon 12 : 2. Green
C. Freon 22 37 Light blue
D. Mathyl eh]uﬁde 4. White
5 Orange
Cod :
B C D
fa) 1 2 4 3
(k) 3 2 4 5
tey 1 4 2 3
(d} 3 4 2 3
ﬁﬁﬂch one of the following refrigeration

Eystems uses oil separator operating at

—10°C ?

{a} System using NH,
{b) System using R-12
{¢) System using R-22
()

Systermn using R-502




HY.

35, .
N
N
BE| /Y E
E{ T 4
150 300 330 kl/kg
fafre oelel (leJVig)
2 7@ — oA ARG H ve o wiied s
% 1 R T | e B 1eie (COP)
& 2
(a) 3
(b} 4
{c] ©
Co(d) 6
86. TR woe @7 # gma wufm aw Freftas O
fo= mrott d A d 2 |
1. e AFR @ SEW ©F © o5 S AT
7y Hiemlen 99 & o7 7
2. ﬁaﬁmﬂ-ﬁtrﬂﬁﬁmq%l
3. wufm d v 39 A wHE §
4 wTHydE O Ho T T
T Rem = a w) o T R ge
{a} -
(b) 1= 29 3
fey 1AM 2T 4
(d) 2UM 34
P-DTQ-+NFO

{29 - A

83,

T 1B T ¥ gt Sifae sk gl s A

f2E TC S o TV B W IR G -
il ot 1T
(efiemm) ()
A smPRT 1 &R
B. Wi 12 2. B
C. el 22 3.' A AT
D. "R #EREE . W
5 =i
& -
A B C D
s 1 2 4 3
{by 3 2 4 5
(el 1 4 ° 2 3
(d 3 4 2 5

FraiiEg § 9 &9 P A a3 § -10°C W
TS e guEER W 9 & 7

{a} NH, pea 1] G
(bl R-12 yTE O9F
(] R-22 T @4

(d) R-502 7ot @9




89.  Mateh List T with List IT and select the correct (91, The barometer pressure is 103 bar, the

anawer using the eode given below the lists - partial presaure of air is 1 har, and the
List I List If . saturation partial pressure of water vapour at
{Designation of (Chemical formeda the same dry b‘"_ﬂh tcml?eFature s 005 bar.
- What is the relative humidity 7
refrigerant) & nome)
{a) 5%
Digxide
e (c}  60%
B. R-12 2. CHF,Cl - Difluaro {dy 97%
;::;_Tchlum 82.  Moist air is & mixt - o. air and water
“thane vapour, Hence thr = independint
) e 4 . .
0. R-22 8. CF,Cl, — Difluors thermodynamic pr-ve ties e required to fix

its thermodynar ic strte. Psychremetrie chart
however wuses anly  two thermodynarmic
properties to fix cue state. What is the
reagon 7

Dichlarg Methane

D R-754 4, (.‘!F('Jl3 ~ Manofluora

Trichlora Metha . .
m ne {a) Psy .rov atric chart is an

Codeo _ appro~unation to aciual properties.
- fh) Py arametric chart assumes that wator
A B C D . vapour and air behave like perfect

_ ' HASES.
(a}) 1 q 2 4 v  Paychrometric chart is drawn for fixed
: atmoapherie pressure. .

(b} 4 3 z 1 (d) Psychrometric chart does not econsider

- . Lhermodynamic equilibriom states.

fe] 1 2 3 4
93.  Conmaider the fullowing statemconts :
(dr 4 2 3 ! In measuremont with a wet bulb thermometer
1. Thec wet bulb depression is an index of
90.  In winter comfort ai adi ioning, the relative humidity.

following changes may 1: ks pl: e 2. The thermometer bhulb  should -be
- 1. Temperature ind huundily ratio both wrapped by moist cloth and it 4
Tise. - o neceaszary to dip the end of the cloth {n

. watcr,
2. The finz’ ves vuv. humidity can he lower

or hugh v ti.  the initial value.

4., Bolk v buib and  wet bulk

“en. e atures will inereguo.

4. Airis to flow at sufficiently low veloeiby
past the thermometer bulb.

4, vy bulb temperature will be equal ta
the wet bulb temperature when the air

W °h of these statements isfare correci ? 15 completely dry.
w' I, Z2and 3 ’ Which of these statements 1sfare correcl 7
(bl 1 and 2 only (a} land2
(b) 2and3
2] 2 and 3 only .
() 3andd
{d} 3 anly @ 1omly

P-DTO-J-NFC { 30 — A}
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89,
fow o e w1 WM B WA I g
oo g
iwella® & wisle 9 (ST 1
797 77)
A R1 1 80, - T
_ .,
B R12 5, CHF.Cl - SRR
AR A
C. R22 3. CF, 01, — SR
| grgam W12
D. R-764 4, CFCL, — AR
' TRUEAR HR
=
A B C D
(a) 1 3 2 4
L) ¢ 3 2 1
ey 1 2 3 4
d) 4 2 3 1
90. mﬁgﬁamﬂ@q%ﬁﬁvw"wm
TES &
1. & 2 sndar aREd 2P 7 e f
2. Fem Tie il IR WG WE ¥ RETeW 91
T @ wE R i
3. Y[ g% T U 3R K e amme w2 H
o 2 .
T A B Y HIA Ad & 2
(al 1,2%2.1 3
by wam 13k 2
(e) @ad 2 3R 3
(d) a3
!
© P-DTQ-J-NFO

'ba.

{ 31 - A

a1

" (b)

a2,

%7oiiedy 9@ 1403 har €, R & TG <9 1 bar 8

#R 7 o & I W e R R Sger

57 2 0-05 bar B 1 Ter odar R & 7

b

5 )
(cy  60%
(d) 7%

(a)

Gy, e W@ s ag @ G W e s
Jad pemies sEen gefee X o e e
T FEOTOE OGE @ 3 TRaER B §
anf wEEmid wE ¥ osmd L. &A@
Femias e ¥ gl w F o & 1 s
T BT P

(a) WEHPEE W A s sl @ afEme
G

= =5, 1 = & 3 o wrn T 2 B 3w 9w
T 5 T oanee AW TR <) E

(h)

o LA O e P agFseg T @ fhe

e Ad R |

(d) TEEEE g ¥ Fermied araEnsdi )
e im0

Erafafa oo = R & -

HE g e F AT

1. ME @ aw, aiEe Sid & oS
Tabis & |

3. AMERG @eF B T0 TUS & el S nes
T wue @ Ry 9§ g W aaeE
2 &

3. AVAM B T W Y g H TEE W HH
FH

4. T TH YO B oY 9 T TIOAT
3T FEE AT b wEY B |

FEwE AR R T EE e
(@) 1R 2
b} 23R 3
(v 38R 4
(d)y &l




a4,

Humidity
ratig

Temperature
What daes the line AB ns shown on the
psychrometric chart represent ?

Sensible cooling with meisture addition

{a)

(L} Sensible heating with dehumidification

{c}  Sensible enoling with meisture rermival

{d} Sensible heating with meisture addition

#5.  Consider the following statements :

1. Effective temperature is an empirical
index of warmth that takes into account
the effect of temperature, humidity and
alT movermnent. .

9. Effective temiperature is not 5 yue
comfurt index as it does not cons. 'er ti -
radialion effect of survoundir | ~un. ~es.

3. It is the best comfort inde: fr. & "1 gir
condition with 30% te 70 - slative
humidity.

Which of ithese slalemer .- far correct 7

{a) 1,2 and 3

thy 1 and 2 only

h {c] Qﬂndaﬂ. |J
(d} A only
96, Thv = -~u'y air temperature is 15°C and
pnpa alus dew peint is 12° C for the eooling
© u = \h bypass factor of G-15, What is the

"m. perature at inlet of cooling coil ?

fa) 32 C

(kY 1533 C

{e) 14-45° ¢

fd} 12-45° C

P-DTQ-J-MED

97.

98,

g5,

{ 32 - A}

Consider the fullowing statements

Indoor design conditions for air-conditioning

gystem for energy conservation are

1. The lowest condition of temperature,
- relative  humidity and maximum  air
veloeity are 20°C, 253% and 10 m/min
respectively.

2,  The maximum cor-ition in summer is
25° C, bA% ond " m. vin.

3. " When the b iding is net oecupied
during i ,nt, the .empeorature may be
lowered i wiiter and
. urmmaer.

incressesd in

Which f “ae ¢ statements is/are correct ?
(0 L&-.d3

Y
¢} Zand 3 only

1 nad 2 only
C) 3 oniy

What iz the cmﬂ;m of buoyancy 7

{a] The point of intersection of the buoyant

force and the centre linc of the body

{b) Centre of gravity of the body
{c) Centroid of displaced volume of’ fluid
(d} Midpoint between C.G. and metacentre

A cube with 1.0 m sides and of specific
gravity 2-26 is placed vertically upright in =

- tank which confains water over mercury of

. specific gravity 136, Which one of the
following is correct 7
(a) It will float at tree surface of water
(b) It will sink to the hottom of tank
(e} 01 m of its height will be dipped in
IDercury '
(d) 0% m of its height will be dipped in

ETCUTY




5.

96.

P-OTQ-J-NFO

FATET SFETT

=

Wﬁﬁ%ﬁﬁﬁmﬁﬂéimﬁBwﬁ%ﬁﬁ
T B P

(a) - SEed Ted daagied

Cthy  FREf@r afem S

ey a1 frenras Afeg ToEEiEA
(dy T dAwem Ifem dauan

Fromfoles = w far dise -

1. HHE A SO & 6 AgHs e §
Fr W, ke @ Ig i & AN P OHEH
H e |

2. WHIE A TE T YEE qEee T ¢ i
Tz TRaEh wre ¥ iR wE w dEe Y
JE g |

3. Ty el % R o309 F 107 A dfe

| FEA EM W AF U Hhe e ek
g1 -

st ¥ o S TR aE AE 7

{a} 1,23R3

(b) waw 13% 2

(c} a2 iR 3

() &I 3

SR @ A 157 o ¥ Ol 3uRER w120 C '
¥4 gt po~ & for, e 3w s 015 @ |
Mo p” FAAR T am BT E P

() 32°C ' '

{b) 15-82° C

() 1445° C

(dy 12-4h% C

L

[ 33 - Al

a7,

a8,

ﬁﬁ%ﬁﬁﬁﬂ:ﬁﬂﬁm{m .

Tl eemor & e avergrm @9 O aeddt siieT
nf¥Rerier € - ,

1. wn & Feee Rl omie s ooy

wiEEaa AT ©HEIE 200 ¢, 25% T
10 m/min 2 |

9. fOormm o 3Rmam fefd 950 ¢, Lo aal
15 m/min & |

4. g W I wET me O B, L Ade 9 a9
FH AR T oE § AT o TR |

AT IR FE W TE
(a) 1,23R3

) waa 1R
¢y P sk

(€, TIW 3

:151133@?11@:@??

o) fie & o5 T o Soeas o @1 Hioesa
frg

b) e & Tom o
(¢) Torenfia awe & oo @ oae

(d) TS FE AT AT & @ A Eg
ﬁlﬁﬂmwmmaﬁ%—mﬂmm
226 &, T $s 4, B we &, fom R

T 136 &, IR I WU 8, FEeR TEm W
T d | PefREr A S e o T & ?

(a) TE G o0 I W aam
(b) % T= O ael § gE A
() WS 01 m Fur URe F Praser @ Sl
(d) I 08 m Fa uRe ¥ Fwes @ smef




100,

lﬂli

102,

The velocity field in a fluid is given by
V= (3x+2y)i + (22 + 3x0)] + {2t — 8z).

What is the velocity at time t = 95 at
{0,0,2)?

(a) 2-25 unitafs
(b} 3-25 unite/s
{c) 401 units/s
(d} 4-47 unitsfs

For an irrotational flow the equation is
o 2
a_g + ﬂ_gi =0
ox oy
What is the name of the equation ?
{a)

Bernoulli's equation

(b}  Reynolds eguation
v}  Czuchy Riemann’s equation
{d] Laplace equation

On which one of the fallowing is the Fo s
equation of motion based ?

(a] Maes consorvation

(b  Energy eonservation -
{c) Momentum conservatio..
{d) Total head conser atir .

103. The vertically up vard jet .of water 75 em
in diameter & -in- frem a nozzle with a
velocity of © m's . sikes the normal to a
flat ecirenle - p. 2 of mass 30 kg and
diamete, ™0 em and supperts it. What
wou'a e the wvertical distance above the
r -zl wnore  the plate is  held in
eq th, Jum ? . ’

(a) 50 em
(b7 15 ¢
fed T3 em
(d) 83 em

FP-DTO-J-NFO

104,

105.

. 0d,

109.

{34 - A}

What would be the momentum ecorrection
factor when the welocity distribution is

uniferm over & eross-seclion 7 r
in} 0
ikl 1
fe) 2
dy 3
The rate of flov w-ou’h  Venotch s
pruportinnal o whic. one © the following 7
fa} H
1
b) H®
) H?
dr HE?

Which one of the [ollowing is correct ?

Minor losses through valves, fittings, bends,
contractions ete. are commonly modelled as
proportional Lo

ta)  Total head
fb].I Static head
{c)  Velocity head
fd) Dynamic head

Which one of the fullowing statements is
correct 7

Intensity of turbulence is

(2] the frequency of Lurbulent fluctuations,

(b) the violence of turbulent fluctuations
and iz measured hy the root mean
square value of veloeity fluetuations.

{c) the mesn time interval  between
reversals in the aign  of wvelocity
fNluctuation.

(d). random movement of molecules.




100,

1441,

102,

103,

P-DTO-J-NFO

b

faﬂﬁ’iamirﬁﬂ&‘aﬁmw%‘

V=(2x + 2yl + (22 + 3% ];|+{2t—33]
(0,0, )W TAT L =25 & =@ an TR P

2-95 units’s

104,

(8}
(b)
{c}
{d)

3-25 unitsfs
401 apitsis
447 unitss

mwﬁmmﬁuaﬁmé 105.

"¢
| axg ﬁ-ﬂ
TH THEROT 3 a4y A g P
(2} EIEh SHERE
(by HiEgH TG
(c) S i @ wileRw
(dy TTETE HEEOT

Fratafas ¥ & B vw R s ot e |7
MM 2 P

(a) FEOUFT WG |
ol ST ’
LT HIHOT

Tl Al T

{c)
{d)

v FeAfeR T wam? B T 75 em B, 9 mée
Famd ve gs F Fee 7 Y o T8 T WU
TR g R T T v WE 30 kg 71 ETE
50 om & dEaq T, 3 @l 39 S TEal @
4= A M O e g T FR Fe oF g

e B A el B P

109,

fal oo =

{b}

15 cm
(¢} 73 em

{d} 33 cm

{ 36 - A}

oft ol arpT-uRede W A FETT mheEE #
74 WaT gor oTE T #e 2
faj O

thi 1
(c} 2

dy 2

ﬁ-ﬁmﬁma{ﬁqﬁiﬁﬁAmﬁrtﬁ%ﬁ

R E ?
fa) H _
1

by T2

3

{c} l—IE

i I“"‘

A i S eE e & 7
oy PR @ wme [l e P R

FRTE ?

(a) HI AL
by wifss TEeE
{¢c) @ wEr=
(dy TIfde ETEear

ﬁmﬁﬁaaﬁ@raﬂjmuasmaﬁr%?
Pregeren B Aaem
(a)  Treinh yooEa & e Edr

by FaEnh SRR @ wEedl Sl B A 56
T 4 TwEd S g Ho AT A
BT Bl & |

I T W fog & afrome $ a8 A
I 30 2 &

(d) s B aghomes i B

fol




108, Which of the following represents. a pussible-
lwo-dimensional incompressible flow ?

109.

110,

(a} u=5xa+}r25 v = — 15x% + 30
(k) u:4x+y3;v=x2—y2
{c) u::{z+}r;v:4x}r+lﬂ'

{d) u = xt* v = xyt + y°

What is the velocity profile for turbulent
boundary layer on n flat surface ?

= |:
]
o,
o
.
==

A plate 05 ™ Yon,: is plased at zero angle
of incidence ane m. ing with 1-5 m/s. What
iz the max nw.. “oundary layer thickness 7
{Assume to. v ater at 20° ¢, T = 1.205 kg.-’ma,
p=" 4 - 30 x 1078 m%s

fa. v .5 mm

thl  10-7 mm

Lirections : Each of the next ten {10) items consist s

111

112,

113.

of tweo siatements, one loballed a2 the
Assertion (A) and the other as Beason fRE
You are to exomine these two staferments
carefully and selcct the answers te these items
ustny the codes given befow -

Codes ;

Both A and R mre  -divie vally brue and
R is the correct - Nai +tion of A

(al

(b} Both A and ® ¢ e inv vidually true but R
i6 ret thi eorrc~t explanation of A
{¢) A iatrue bu. . is fulse

fd} Az al = but H iz true

As. i . {A): A man pushes a stationary
truck to the utmost of his
power but does not move it: he
does na work.

The work done
implies maotion.

Reason (R) - necessarily

Assertion (A} : Hunting of a governor is due to

1ls poor sensitivity.
Reason (R): Hunting is due 1o resonance
cotydition arrived at when the
fraquency of fluctvations in

enginc  epecd  happens  to
coincide  with  the natural
freguency of oscillations of the
SoVOTIar.

Asserfion (Al: In a Swiss ilype aulomatic
lathe, 1he turret is given
longitodinal feed for each tool
in a specific order with

suitable indexing.

A turret is a multiple tool

(2]

(d}

12-9 inm

14-2 mm

F-DTO-J-MFO

{36 - A}

Reason (R)

helder ‘to farililate machining
with cach tool by indexing
without the need to change
tools.




1D8.

104.

110.

P-DTQ-J-NFO

{aj

Prafiiag & @ e v Ivig alnd sdew
aE w e T E . '

fa)  u-= 5?{3 + }fz; v = -lﬁxz}r + 30

(b1 u=4x + ¥ v =x2—y?

€ u=x%+y v=4xy+10

u=xt2', v-x;,rl;+y2

(d)

ﬁﬁmmﬁ%@ﬁﬂiﬁmﬁiﬁ?aﬂ
W o & P

{b)
- 1
m 2[1 _ 1]2

(e} u BB

- 3
w3y _lfyy
@ = -3(%)-3)

Eﬂiﬂ-ﬁmﬁmﬁ_ﬁﬁrﬁt,_»"a'qaﬁﬁqumﬁa
2@ L5 mis g1 h TH < & | Fmig wRo#
wftran Ao e e :

AmAw s o Ty g :

T=1-205k 'm”, =6, ¥=20%10"5%m%s)

L. % mm
(b 10-7 mm
o) 128 mm

(dy  14-2 mm

{37 - &)

117,

. e A

113,

ﬁc-!w sl zw i) A Y araeam ¥ | 0 @

T (A} T g4 BT BRI (RY T TH B
57 I mwwl o @euEgeE TOSW 3W 5T

off @ Jow Al 3 g @e @ Wee o
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Workahility is a term applied

to  forging, rolling  and
exXtrusion,
These .processes are shest

forming processes in which the
forces applied are primarily
tensile,

Indirect cost is more difficalt
to assesa than direct cost.

Overhead cost apportioning is
approximate and time
COMLSUMINE.

The manufacturing cell
typically reduces the material
handling cost of product poing
through the process,

Machines for g process - not
located in sequences; . e ne *+
to another,

Capital bud_* = i5 a
technigy- for
rescurc & 7 .or  efficiently,

using  the

Tii e value of money is to be
e mto

Y Tiougs oplions are considered.

aceount  when
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Job  shep preduction uses
general purpose machine tools
and other related equipment.

The general purpnse machine
toals have lot of non-praductive
time during nperations and
thus the ou.pu. resulte into
high coet [ er | ‘ece,

Eed rcing time
detred. | aconomic bateh size,

get-up

Mo ability of production
cdcreasss enstomer
saligfaction.

In turbulent flow through &
commereial concrete pipe, (he
friction factor is praciically
of Reynolds
number but depends on the
surface roughness,

independent

Im a commercial pipe, pressure
drop is primarily governed by
NMaw  separatien al  the
roughness length scales of the
wall,
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Neate : English version of the instructions is printed on the front cover of this Booklet.







