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IMPORTANT INSTRUCTIONS

This Question Booklet contains 100 questions in all.

All questions carry equal marks.

Attempt all questions.

Immediately after commencement of the examination, you should check up your
Question Booklet and ensure that the Question Booklet Series is printed on the top

_right-hand corner of the Booklet. Please check that the Booklet contains 40 printed

pages including two pages (Page Nos. 38 and 39) for Rough Work and no page or question
is missing or unprinted or torn or repeated. If you find any defect in this Booklet, get it
replaced immediately by a complete Booklet of the same series.

. If there is any sort of mistake either of printing or of factual nature, then out of English and

Hindi versions of the questions, the English version will be treated as standard.

. You must write your Roll Number in the space provided on the top of this page. Do not write

anything else on the Question Booklet.

. An Answer Sheet will be supplied to you separately by the Invigilator to mark the answers. You

must write your Name, Roll No., Question Booklet Series and other particulars in the
space provided on Page-2 of the Answer Sheet provided, failing which your Answer Sheet
will not be evaluated.

. You should encode your Roll Number and the Question Booklet Series A, B, C or D as it is

printed on the top right-hand corner of the Question Booklet with Black/Blue ink
ballpoint pen in the space provided on Page-2 of your Answer Sheet. If you do not encode or
fail to encode the correct series of your Question Booklet, your Answer Sheet will not be
evaluated correctly.

Questions and their responses are printed in English and Hindi versions in this Booklet. Each
question comprises of four responses—(A), (B), (C) and (D). You are to select ONLY ONE correct
response and mark it in your Answer Sheet. In case you feel that there are more than one
correct response, mark the response which you consider the best. In any case choose ONLY
ONE response for each question. Your total marks will depend on the number of correct
responses marked by you in the Answer Sheet.

In the Answer Sheet, there are four circles—(A), (B), (C) and (D) against each question. To
answer the questions, you are to mark with Black/Blue ink ballpoint pen ONLY ONE circle
of your choice for each question. Select only one response for each question and mark it in
your Answer Sheet. If you mark more than one circle for one question, the answer will be
treated as wrong. Use Black/Blue ink ballpoint pen only to mark the answer in the Answer
Sheet. Any erasure or change is not allowed.

You should not remove or tear off any sheet from the Question Booklet. You are not allowed to
take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination. After the examination has concluded, you must hand over your Answer
Sheet to the Invigilator. Thereafter, you are permitted to take away the Question Booklet
with you.

Failure to comply with any of the above instructions will render you liable to such action or
penalty as the Commission may decide at their discretion.
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Fig. 1 shows a weight W tied to
the end of a cord of length I The
system is in equilibrium :

Fig. 1

The magnitude of force F to pull
the weight at an angle a as
indicated in the figure and tension
in the cord are, respectively

(A) Wtano and Wcota

(B) Wcota and Wcoseca

(C) Wseca and Wcota

(D) Wtan o and Wcoseca

A rectangle ABCD has forces P and

Q acting along its sides as shown
in Fig. 2 :

D < C
pA vP
k0]
A 5 B -E‘:I:I-
Fig. 2
The perpendicular distance

between the resultant of P and Q
at A and the resultant of P and Q
at Cis

i Pa - Qb B Pa + Qb
ol
Pa+ Qb 2(Pa — Qb)

@) i e
(C) 2/P2—Q2 /P2+Q2

where a=AB=CD and b=BC = DA.
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3. During virtual displacement
(A) internal work is done

(B) constraining forces perform
work

(C) points of application of active
forces move

(D) active forces do not perform

work

4. In a kinematic pair, when the
elements have surface contact
while in motion, it is a

(A) higher pair
(B) closed pair
(C) spherical pair

(D) lower pair

12 mm

10 mm
3 mm

8 mm
Fig. 3

The chain shown above in Fig. 3
indicates

(A) three distinct inversions
(B) two distinct inversions
(C) four distinct inversions

(D) no inversion
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1. fo3 1, [ o= 6 @ SR & iR 9 @

B3 WR W il 8| e age | R -

=1

o I W YR T % fol, S fe
o ewifar T ], S F 1 9RATT 997 SR
# qa €, HEE:

(A) Wtano @1 Wceota
(B) Wcota dd1 Wcoseca
(C) Wseca aa1 Wcota

(D) Wtan o a41 Wcoseca

. Th ABCD 3d ¥ 3@ q=ali *

Igfew #R@ @ P @ Q &, &
3 2 ° < T R o

D g c
p4 vP 4
A > B I-EI::.:..
Q
o= 2

AW PEN QW CW PAA Q%
yfonfiEt % e oeed g @

Pa- Qb Pa+ Qb

B)  [p2,o? B) [p2_o2
Pa+ Qb 2(Pa — Qb)

(€) 2’P2—Q2 (D) m

S&f a=AB=CD ¥ b=BC =DA.
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3. v faemE & A

(A) eraftes w1 fern S @
(B) T sa1 w0 fsued @ €
(C) ufra seil % wgwh forg o 2

(D) @fpa w1 HE HA Fowem T
A 7

. T Tfafid 3w 4, 99 1fd & 96T IS

g ¥ gk W@ 3, dl I8 T
(A) =R IH B

B) =< 3w 2

(C) TR W 7

(D) fe 3w 2

12 mm

10 mm
3 mm

8 mm

= 3
IR few mu fom 3 # <Rl Wi ==
(A) @ g¥e sl HI Sanl @
(B) & Y¥% THI HI wawdl &
(C) =R Yu>sh =l Hl Fardt @
(D) +13 3= TEl wardl @
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6. The angular acceleration of a link 8. For maximum power transmission
AB is given by by a belt drive, the maximum
tension must be

centripetal acceleration

A A) 2T
A length AB (4) 27T,
(B) 3T,

(B) tangential acceleration
length AB (C) 4T,
total acceleration (D) ST,

(®)
length AB where T,= centrifugal tension.

total acceleration

(D) V2 x length AB 9. The angle between axis of follower
and normal to pitch curve is
known as

7. The number of teeth of a spur gear (A) pressure angle

is 30 and it rotates at 200 r.p.m.
Its module is 2 mm. Its circular
pitch and pitch line velocity are,
respectively

(B) base angle
(C) pitch angle

o (D) prime angle

T

(A) = mm and 9000n ——
min

2
LIk
[ B 10. When frictional force helps applied
- i force in applying brake, the
(B) 5 mm and 10800n e brake is

(A) self-locking

mm
(C) 27 mm and 12000n e (B) automatic
(C) gradient
mm
D) 2 d.12500m , ——
(D) 27 mm an " ‘min (D) self-energizing
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s AB

P =T

(D)
V2 x @=E AB

. Th @R fiRR # gial i @@ 30 § qe

I 200 r.p.m. T IIGHAT Al &1 SHH
Tigdd 2 mm 7| 38 g = 7 f=
@ an g, s

T mm
(A) = mm and 9000n ——
min

2

T mm
(B) 5 mm and 10800n ——
min

2

(C) 27 mm and 12000z

(D) 27 mm and 12500z
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8. TH UZl AeM Se 5 G IAhad Wik

10.

Jyur &% ford, stfaean @@
(A) 27T, &¥ g1 =nied
(B) 37T, 3% M1 =g
(C) 4T, =% B =nfed
(D) 57T, 9% &1 =ied

W&l T,= 3Adhgl E|

FlASR 1§ qu = 9% & Ao +
&= &1 S0

(A) TE HU FHEAW @

(B) 3TUR IV FHEeArl &

(C) T= = gemar &

(D) IIEH IV HEA @

% WM B g9 9 gV 99, S
¥ 6l Ueg Hl 7, Sh

(A) wa:-wiHT ®
(B) Faifes @
(C) A= 2

(D) Wa:-EaH 8
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11.

12.

13.

The problem of hunting in a
centrifugal governor increases if it
becomes

(A) less sensitive

(B) highly sensitive
EL5E
-El [H]

(C) highly stable

(D) less stable

At a certain speed, revolving shafts
tend to vibrate violently in
transverse directions. This speed
is known as

(A) whirling speed only
(B) critical speed only
(C) whipping speed only

(D) critical speed or whirling

speed or whipping speed (all)

Static balancing involves the

balancing of

forces

couples

forces as well as couples

masses
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14. A rectangular block is subjected to

15.

axial tensile load in the direction
of its length, axial compressive
load on one face and axial

tensile load on other face. Young’s
N

modulus is 2x10° 5 and
mm

Poisson’s ratio is 0:25. The

modulus of rigidity and bulk

modulus for the material of the
block are, respectively

(A) 0-6x10° N2 byl
mim
0-9x10° N2
mm
(B) 0-4x10° N2 and
mm
0-8x10° N2
mm
(C) 0-9x10° N2 et
mm
1x10° N2
mm
(D) 0-8x10° N2 st
mm
1-33x10° N2
mm

The state of plane stress with
respect to x and y axes at a point
is described by

(A) Oxx» Oyy
(B)  Oxx> Tay» Oyy
(C)

(D)

Oxxs Txy

Oyy > Txy

(Notations used have their usual
meanings)

UFRTERT i



i b1 B8

12.

13.

T IhLl Ems (ER) # g i
e Sedt 7, 9% I8

(A) = TaeiA BIaT @
(B) 3rcafuss dagasfial gan 2
(C) 3rcafess fRR gram 2

(D) %u fRR g 2

Tt fafeea nife w, ufeprdt e s w0 @
e feement § w9 &t 3@ B B 39
fq

(A) UMM TG WE ST ST 8

(B) i< Tfa W& W1 W @

(C) whemema Tfq WE ST ST R

(D) i Tfq A1 YUEE A AT HITET
Tt (8fl) ST ST @

Wit Gqed el ST ?

(A) =l 1 HgeH

(B) werg@l 1 HeH

(C) wefi aun S H TdeH

(D) oMl BT HeH
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14. TH JAFATHR sl TS & Y A&

15.

e §d, TH Bosh W I gEfied
I AT G FoIH W AT @ TG b
N
mm2
TS I 0-25 Bl 39 A% b uqd
% gedl WU Ul AT ToATEd]
m%,m:

i B I "9 2x 10° 2 qu

(A) 0-6x10° — @
mm
0-9x10° N2
mim
(B) 0-4x10° Nzaen
mim
E¥E 0-8x10° N2
T H mm
E‘:l:l.
(©) 0-9x10° Nzw
mm
1x10° N2
mm
(D) 0-8x10° —— qor
mm
1-33x10° N2
mm

Topet fomg T x A1 y A& % WUE qHAS
yfdee i tgwen aftfa 6 It '

» Oyy &0
» Txy» Oyy SN

(D) Oyy> Txy BT
(S Gehdish @ 31 T@a §)
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16.

17.

The state of stress at a point is
represented by 6, and o,>. The
radius of Mohr’s circle of stress is

(A) Gpt+Op,

The material of a rod has Young’s
modulus of 200x 10° MPa and

coefficient of linear expansion
as 103 ™ 1t is fixed at both
mm °C

ends. This rod is uniformly heated
such that the increase in temper-
ature - i8 #:30°C,. The - stress
developed in the rod is

(A) 6000 (compressive)

(B) 6000 (tensile)

(C) 2000

(tensile)

(D) 2000

5 (compressive)
mm
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18.

19.

20.

The point of contraflexure will not
occur in case of

(A) a simply supported beam
loaded by wuniformly distri-
buted load and propped in
the centre

(B) a fixed beam loaded by
uniformly distributed load

(C) a simply supported beam
loaded by uniformly distri-
buted load

a propped cantilever loaded by
uniformly distributed load

(D)

Which end condition will allow the
column to rotate in the support?

(A) Free E¥E
(B) Fixed %%@
(€)
(D)

Free and fixed

Only hinged

The Rankine formula for failure of
long and short column is

G.A

1P
14 al—
(&)
where P. = Rankine load to cause
failure, a=Rankine constant,
A= cross-sectional area of the

column, [=length, k=least radius
of gyration. ¢, and A depend on

r

(A) material and length of the
column respectively

(B) length and area of cross-
section, respectively

(C) material and end conditions,
respectively

(D) end conditions and length,

respectively
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16. foet fag W ufdser 6 =@ o, @A

17

opp ¥ fo@amn wmm g wfdse % AR
% a0 # B R

(A) op+op,

(B)

(C) op~—0p

(D) o Op

TH 8 & uygd H AT U
200 x 10° MPa ? 991 & J9R oI

T 2 e 3 RR W wg R
m °C

I TUS UM €Y ¥ 39 THR TH foham Sran
2 % amwm § 30 °C i 9fg @ i 21
Tg ¥ fowfta afea 2

1072

(A) 6000

Al (gefis®)
mm

2

N

I’I’ll’l‘l2

(B) 6000

()

N

(C) 2000 5

(q)

N 3 (Tdfigsh)
mm

(D) 2000
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18.

19.

20.

sfa-ameA fag 72 afed g

(A) 999 &9 ¥ foaia wR @ W@ aen
g T IAMG Th T ¢h 9 &
THT H

(B) oM &9 ¥ foaha 9R @ wii@ =
¥ g + TR °

(C) uH ¥ ¥ fyafa wr @ wifd
WA ¢ 93 & TR H

(D) ¥9F &9 ¥ foaid wR 9 9id @&
A FAAR F THwr d

w B ¥ N % RR wE-d R
S AN <A =’ 7

(A) TH

[=] %=
s e
(C) 7% T wg
(D) whael hiesra

T A AY W hH SHAd b o
ThTE g R

6. A

I 2
1+a(E]
W& P = B HRH T WR,
a =1 s, A= &1 -
FE A, [=dWE, k=9NEE0
(STSLe) i =an Bl o, qun A Fel
W%, ShHRI:

(A) were W W H TS W

(B) TS YT FRA-HRE & &TBA T
(C) werd e fym e w

(D) fou cned aur @ W

Pr
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21.

22.

23.
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In a thick cylinder pressurized
from inside, the hoop stress is
maximum at

(A) inner radius
(B) the centre of wall thickness
(C) outer radius

(D) both inner and outer radius

At a radius r, the radial
displacement in a rotating disc
is u. The tangential and radial
strains are, respectively

du

(A) ur and e

du u
(B) = and — I_EI .EI
E‘:II

u

(&) o and ur

u du

(D) = and ar

If a hub is shrunk on a solid
shaft, then a pressure p. is created
at the junction. The radial and
hoop stresses on the shaft at the
junction are, respectively

(A) -p; and p;

(B) -p; and Pi
2
(©) —Dj and -

(D) -p;j and —p;

10

24. Castigliano’s theorem can be used

25.

to find

(A) deflection of beam wunder
single concentrated load only

(B) deflection and slope of beam
under single moment only

(C) deflection and slope of beam
under concentrated load,
moment and distributed load

(D) deflection of cantilever only

The resultant of forces acting on
a cutting tool during orthogonal
cutting is

(A) JFZ+F?
®B) JF2+F2
© Jr2+F?
D) Jr2+F2+F?

where

F = force acting in horizontal plane
parallel to work axis

F,= force acting in horizontal plane
along radius of workpiece

F,= force acting in vertical plane
tangent to cutting surface

LR 0T ARV O R



21.

22.

23.

3 H R T TH AR ded g9 Nidee
sfesran 2

(A) Il B |

(B) <R Wl HREE % H5 W

(C) = = W

(D) 3=aRe adl o Be gFl W

T ipar st fer 4 B r ® Bsfim
e u 21 wffa aon B fopfoat
%, ShHRI:

A H?IIEE
() ur dr
B) & o X
()dr r

u
(C) y aan ur

du

(D) o

~ e

TH W W' W AR TH gE GHhA
&Il 8, a9 -Tel W T < p; I
B R AR-we w dw § Befu
a1 g9 Wfaee 2, HAwm:

(A) —Pj adl p;

(=] 5 =]
(B) -p; 7o 2 E%Q
2
L
(©) -p @ —*

(D) -p; @ —p;
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24.

25.

FEATEM 1 I8 T TR ST GhdT B

(A) Sl ThHel Thigd WR & A g
% faguw 3@ @ F R

(B) Hhad ThA IO o HHH TH HI
98U qen YEUET §d % ol

(C) whfza W, 3mgvl qu fyafa wr &
FfiT o= w1 fagmor qen yeuEr 3@
wH % o)

(D) Haed Fleler H1 f9@uumr @ w1
% ol

TR FdT F GNH, Th Had SR T
HRRG el B RO @

@) Jr2+F?
B) JF2+F?
© JFZ+F?
D) F2+F?+F?

<

ER

F,=%@ 3§ &% @uF=R &fas aa ¥
HRA 9

F,= ®riwve i fren % srafen dfes oo
H HRRA 59

F,= %4 ¥dg % TR F@W @ W
HEE T

ARRRACRTR AT S [ e.r.o.



26.

27.

28.

The surface below and adjacent to
the cutting edge in a single-point
cutting tool is called

(A) shank
(B) flank

(C) face ESE
(D) heel W

In a turning operation on mild
steel workpiece, the mean length
of cut chip is 78 mm and uncut
chip- length: is 312  mm. The
cutting ratio is

(A) 0-12
B) 025
(C) 0-16

(D) 0-20

A cutting operation is performed
on lathe for a mild steel part. The
tool rake angle is 12° and friction
angle is 28°. The shear angle will
be

(A) 32° according to Merchant
theory

(B) 30° according to Merchant
theory

(C) 34° according to Merchant
theory

(D) 37° according to Merchant
theory

03/FH/CC/M-2023-20/170-A
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29. The simplest form of box jig is

30.

31.

(A) channel jig
(B) leaf jig
(C) latch jig

(D) pot jig

Only two separate stations are
used by

(A) indexing fixture
(B) duplex fixture
(C) boring fixture

(D) tapping fixture

The gauge wused for checking
flatness of surfaces and parallelism
of bars is

(A) feeler gauge
(B) taper gauge
(C) dial gauge

(D) ring gauge

AR R TR R



26. TH Thoi-T9g Had N ¥, Had FAR % | 29, &feg f &1 woad &9 8
fi= qur Feveadl gag weddl B

&) % (A) = o
(B) wi% (B) % fm
(C) = (C) < R
D) %= o5t e )

27. T U3 T HREE W THT yEeE | .
i Fag & sitae o 78 mm & ey | 30 PO Q ST TRE F1 AR fopar e

Fehidd g 6 @ 312 mm 81 Had

| B (A) FefFam frea=r g
A -Deia (B) Tw@w fheaeR g
(B) 0-25 .

(C) =iftr =R grr
(C) 0-16
(D) 0-20 (D) 2 Theee=r g

28. TH GG T IS % o ve W HAd 31. Wﬁmmﬁﬁaﬂﬁﬁm%
TR foRaT ST 81 3SR 3% Hi0 12° 7 HE & R yEm § @R S g
AT TEU RV 28° | ITEIU HIU FH

(A) IR T
A) 32°, 79= fagra % IHER
(B) 30°, Wiv fagr % AR (B) e =
(C) 34°, wa= g % ITER (C) s”™ W
(D) 37°, 7= fagrr % AN e
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32. Abrasive jet machining is used for

33.

34.

03/FH/CC/M-2023-20/170-A

(A) plastics only
(B) ductile materials only
(C) brittle materials only

(D) Any of the above

For machining materials of high
hardness,
for tool
machining is

the material selected
in electrical discharge

(A) hard

(B) soft

(C) any material with good
electrical conductivity (metals,
alloys)

(D) None of the above

The operation of deforming a flat
sheet around a straight axis where
the neutral plane lies is

(A) bending
(B) bottoming
(C) stretching

(D) drawing

14

35. Coining

36.

37.

(A) is a forming operation by hot
press working

(B) is a pressing operation by cold
press working

(C) is wused
figures

in making raised

(D) is used for decorative sheet
work

Work hardening
(A) increases ductility of metal

(B) decreases strength of metal by
lowering yield point

(C) decreases tensile strength of
metal

(D) reduces ductility and
increases strength of metal

IEI%EI

-Elh:l.

High velocity forming machines

(A) provide a very high impact
rate at a low operating cost
and parts are formed by
extremely high pressures

(B) cannot be used for forging

(C) cannot be used for extrusion

(D) None of the above

OO0 ATAT R IR



32.

33.

34.

03/FH/CC/M-2023-20/170-A

(A) Faa wfes & ford

(B) Faa = wgidi & forl

(C) a@ WR wqei & o

(D) 3w ¥ @ frelt & R

3= HoRal % g H A FH H o,
ffeea fegme mi #, ofivr & ol
T fFem m wered 2

(A) W3R

(B) 75

(C) r=dt ferea aTctehar & WY is U
(urg, fagerg)

(D) Sugw & & = T
ELE
=

T W I, el IqEH qd &l R,
% IR AR TH 99 It & w9 i
2

(A) T (I%A)

(B) wiehm

(C) o=

(D) fa=m=
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35.

36.

37.

TR

(A) T T HE Qe i HrRiaE
(B) @3 @™ %1 A T HEEE ?

(C) S fo=t =t s # W R

(A) o1q 6 TIaT B QT B

(B) wwdw forg =i = e 91q I ame
Eaferar

(C) =g H o= Tmd H U 7

(D) &1g H qEA T B qAT WA
B

I= 9 AfEqe mefd

(A) = yEeF $Ha | Afd 3= F9

Wl B aU IE< IE TE W
aug fffa fea 99 2

(B) wivim & ford wam & & @rft o
Hhdl

(C) sfgdem & forr wm & & @Rt <
Thdl

(D) Swi & ¥ i &

AV g | e.r.o.



38.

39.

40.

FAST diagram in
engineering is

value

(A) purely an analytical tool

(B) purely a graphical tool

(C) a graphical-cum-analytical
tool & _EI
-E‘:l:l.

(D) a matrix method

In value engineering

function
(A) value = e
(B) value = function X cost
t
(C) value = ——>—
function
(D) value = high factor of safety

X cost

The total cost of material, labour,
overhead and services to produce
an item is called

(A) use value

(B) esteem value

(C) exchange value

(D) cost value

03/FH/CC/M-2023-20/170-A
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41.

42,

43.

When perfect line balancing is not
achieved

(A) production rate cannot be
determined

(B) cycle time cannot be

determined

(C) work elements should not be
grouped

(D) the station time of the slowest

station would determine
production rate

The algebraic sum of time of all
the work elements on the line is

(A) total work content
(B) station time
(C) cycle time

(D) work time

In linear programming

(A) objective function is linear
and constraints are non-linear

(B) objective function is non-
linear and constraints are also
non-linear

(C) objective function is linear
and constraints are also linear

(D) objective function is non-

linear and constraints are
linear

AR AR AR



38. Iy z=ifafer #, FAST M@
(A) € € I foveivoneas @eq 2
(B) I€ &9 | IJREH d1EH 8
(C) IIE-Tg-faveuners are 2

(D) w Afgww fafa 2

39. Iy AT H

TRt
&) - o

(B) 9 = WM™ x @
a LG
(C) ¥ =

(D) ocg = I G&T U1 x oATTq

40. TH 9% $ IAGA § qged, ¥, U

qUT YaTA h P AN Dl HE A @
(A) ST S
(B) M I

(C) fafma 3=

(D) @FE Sy
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41. v« QU @ Gqged WE & gl '
(A) 3G S F@ -l <l ST Hehdl
(B) Th¥ @HI W@ &I a1 S Eehdl

(C) »H 3Egal % Wg # Fafea &l
T S =t

(D) w=@ it RIA *1 WIH 99, IATEH
T HAN

42. W § ufl H@ FEIE F T H

diemirda A 2
(A) THa HR HAE
(B) Wy @aF
(C) =hi aHY

(D) =@ Tm

(A) W Bod WA R qur Yidew
INE &

(B) 3% %o INEH 7 aUT Wiasd ot
EE &

(C) 339 wod & g au wiierw o
feci i

(D) 32 Hod N g au Wide™
W 2
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44. Simplex method in linear program-

45.

46.

03/FH/CC/M-2023-20/170-A

ming problem

(A) can handle one decision
variable
(B) can handle two decision

variables

(C) can handle any number of
decision variables

(D) is same as graphical method

Penalty cost is calculated in

(A) Vogel’s approximation method
(B) least cost method

(C) north-west corner method

(D) None of the above

EE
-E‘:I:l-
Inventory serves as
(A) buffer against ill planning
only
(B) safety against ill planning
only

(C) sudden demand only

(D) All of the above

18

47. Carrying cost is same as

48.

49,

(A) setup cost
(B) holding cost
(C) stockout cost

(D) ordering cost

In deterministic inventory model

(A) few orders are placed in a
single lot

(B) demand rate is variable

(C) demand rate is constant and
known beforehand

(D) purchase cost per unit is not
fixed

High value and low volume type
inventories are

(A) A type
(B) B type
(C) C type

(D) A and C type

RN
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(A) T Fuias =R W gl @ (A) =IE @A A aE R

(B) @ Forfaes = el wehdl @ (B) sifmmfy wrE B B W@ D

IESC IR EUIDED i
© ! s (C) WIH-3T= AN H & TE B

(D) e fafy 6 @ @ 2
(D) 3TeW «@Fa il & TWE B

45, U @ H TOET A ST R
48. TwoaTms wver Afes ®
(A) I argATHE fafa
(A) FB IT Tha X | & 9@ E
(B) =maw w@wra fafyr #
(B) =1 & ifRW
(C) Im-ufgew wrm fafyr &
: (C) Wi ot f@r R @1 veel ¥ WW R?
(D) Sudw # & w1 T

(D) @ie @ wfd sors fRn 7 2

49. I= HEd 9U1 HH & THR & WUSK
(A) Had Teld W % faeg IE %

T (A) A TR ¥ §

(B) el Teld WiMT % fovg WA % B e

®q o
(©) et s W % e €] s %
D) sEw = (D) A @1 C W&R & %
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50.

51.

03/FH/CC/M-2023-20/170-A

If A = mean arrival rate in units
per period and p=mean service
rate in units per period, then the
expected number of units in queue

for busy system is

A
(A) H+A
b
B e
2%
Ch 53
A
D) 2p% EHEE
-E‘:ll

A stationary mass of gas is
without friction
from an initial state of 0-4 m® and
0-1 MPa to a final state of 0-2 m3

and 0-1 MPa. The pressure remains

compressed

constant during the process. If
there is a transfer of 45 kJ of heat
from the gas during the process,
then the change in the internal
energy of gas is

(A) —25 kJ
(B) +28 kJ
(C) -35 kJ
(D) -32 kJ

20

52.

53.

Consider a perfectly insulated
container which has two
compartments separated by a
partition. One compartment
contains a perfect gas and other
compartment is in a state of
perfect vacuum. Upon removal of
the partition, the gas expands
and fills the whole space. Such
an expansion process is referred
to as

(A) adiabatic expansion
(B) isothermal expansion
(C) throttling

(D) free or unrestricted expansion

A closed rigid vessel containing
10 kg of gas at 300 K is supplied
heat until its pressure becomes
twice that of initial value. The
value of specific heat at constant

volume is 0-65 i The heat
kg K

interaction across the

boundary is

system

(A) 1885 kJ
(B) 1950 kJ
(C) 1920 kJ

(D) 2050 kJ

TR AT

ve



50.

51.
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I

A = JEd 9Ed R, 3HE I sy §
p o= 30gd Fa1 ¢, SRS Ui ey A
9 = yoelt % ford uRe H snfia
THEET H HEN B

A
H+A

(A)

(Bl -5

(C)

(D)

T R gemm i T4, IRmE sEen
04 m3 @u 0-1 MPa ¥ =W 3m@en
0-2m3 @1 0-1 MPa d% fer =¥ &
grfifsa i St ®1 IR % RE T
for wa 21 3k ufkn & Sm Mm@
45 kJ 9 1 TAHG BIdT 8, a9 19 6
i el § gREdd @

(A) -25 kJ
(B) +28 kJ
(C) -35 kJ
(D) -32 kJ
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52. T T ¥ ¥ FEIferd 9 W fomm Hise,

53.

o fowes g sem R W™ Q
& € Th HE U AW W R q° @
wy QU fafa & sEeen § 21 fawss
% TH W, 19 TEING Bl & 99 | w=&0H
® W Ad 1 T oo wfmear gefifa A
Bl

(A) TEH TERUT % &9 G
(B) O9ardfig TEROl & &9 H

(C) =Hu3d (yiefermt) & &9 #

300 K W 10 kg ! & arw fdl g2 =
3¢ U H IS IAYdd H I 7 I
% o 31 g, IRMIS g &1 o A
TE B Sman| fRr s W fafire e

O~65—kJ 21 Jumelt "Hr W SSAT 6
kg K

I Tt B
(A) 1885 kJ
(B) 1950 kJ

(C) 1920 kJ
(D) 2050 kJ
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54.

55.

56.
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Which parameter can be
considered to remain constant if
the value of exponent n in the
polytropic equation puv™= constant
takes a unit value?

(A) Enthalpy E¥E
(B) Entropy IEI%é
(C) Internal energy

(D) Pressure or volume

A system undergoes a state
change from 1 to 2. The second
law of thermodynamics then tells
that for the process to be feasible,
the entropy change (s,-s;) of the
system

(A) is positive or zero
(B) is negative or zero
(C) is zero

(D) can be positive, negative or
ZEero

“Heat cannot be transported from
a system at low temperature to
another system at high tempera-
ture without the aid of external
agency.” This statement of second
law of thermodynamics is
attributed to

(A) Gay-Lussac
(B) Clausius
(C) Max Planck

(D) Joule-Thomson

22

57.

58.

59.

If the thermal efficiency of a
Carnot heat engine is 40 percent,
then the coefficient of performance
of a refrigerator working within the
same temperature limits would be

(A) 45
(B) 35
(C) 25

(D) 15

In a diesel engine cycle, the

compression ratio and expansion
ratio are, respectively 20-8:1 and
10-4: 1. The corresponding cut-off
ratio will be

A) 05
(B) 15
(€ 2

(D) 4

For the same compression ratio
and heat supplied, the air standard
efficiency of an . Ofto cyele
compared to that of a diesel cycle is

(A) less
(B) more
(C) equal

(D) unpredictable

AT AR
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55.

56.
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famofm 8, wfe  uichieus  adism
put =T ¥ gW|e n T IHE AW
a1 27

(A) T

(B) T

(C) =i St

(D) TE AT A

Th Ut 1 W 2 e iEdd @ gt
ol 81 SRRl w1 fgdm fm @
Fear 2 5 afrm 1 om@ B % ol
Ut w1 Tl ufEdT (s, - ;)

(A) ©FTHS AT I B
(B) FUNeHss A YF &
(C) T= ®

(D) ATk, FUMCHS A1 I B Ghal @

‘e, I qOHE W TS yonelt § 3o
g W gEd womelt § fo Tt wmE
e i qERal § A8 ggar S Hehdil”
FoTaH & 3@ fgdf fFrm & suam @
57 R

(A) T-GE® B
(B) weteE i
(C) T wi=h

(D) SEA-ATHET I
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57. 3fe SME1 919 394 <hl a9 €& 40 s

58.

59.

2, A THF qIHE HHT W HRAd USSR
1 FoI1Ed U N

(A) 45

(B) 35
(C) 25

(D) 15

Th W 3o U H, gEfied U
AT TEOT AU HEW: 20-8:1 @Yl
10-4:1 2| 974 He-30% I &

(A) 05

B) 15

FOM gfied AT qUT a9 YR % o,
ot T hl e 3Tl Tk hl Y-
A c&al Bidl @

(A) =4

(B) 34
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60. Which is not a part of petrol

61.

62.

03/FH/CC/M-2023-20/170-A

engine?
(A) Fuel injector

(B) Valve mechanism

(C) Induction coil

(D) Air filter

The velocity of flow of liquid from a
m
tap of diameter D mm is 8 o The

flow is vertically upwards. The jet
continues to be circular up to this
level. The diameter of the jet at
14 m from the tap is

(A) ' D mm
2

B) [-L |p mm
NE)
2

(C) |—= |D mm
J3

(D) = D mm
2

Take g=102.

S
Euler’s equation of motion is

applicable for
(A) flow along a streamline
(B) unsteady flow

(C) viscous flow

(D) turbulent flow

24

63.

64.

65.

In a steady flow along a stream-
line at a location in the flow, the
velocity head is 6 m, the pressure
head is 3 m and potential head
is 4 m. The height of hydraulic
gradient line at this location
will be

(A) 13 m

B) 9m

(C) 10 m

(D) 7 m

Laminar flow occurs in a 200 mm
diameter pipe. The velocity at
the centreline is 2 —rél— The velocity

at the radius of 50 mm is

A) 12 %
®) 18 =
(C) 09 ?
D) 15 —IS]—“—

For the case of boundary layer
development over a flat plate, one
of the boundary conditions is

(A) at the wall surface, velocity is
Zero

(B) at zero thickness, velocity is
maximum

(C) velocity gradient is maximum
at full thickness

at the wall surface, velocity
equals freestream velocity

AR TIVR T
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61.

62.
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(A) 3e9 IF=:8uh
(B) dTed FaTedt
(C) e Fueeh
(D) =g T

Dmm &6 % T @ d 8 — ¥

@mmm%lmmsms:wﬁ
3TN B 39 TR T I JAHR §9 H HEH
BAT RN AT Y 14 m W I & 9 &

2

@) ||z |p mm

® [ |p mm
NG

(©) 72_5 D mm

(D) % D mm

g=10§,— S

A & T H FHHE AT 7
(A) grR@E % W Y’ % fol
(B) IR warg &% fo

(C) v H warg % ol

(D) vagea warg % ford
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63.

64.

65.

YaTg H Tl TUH W T gRRE! & I
R yarg § 971 3 6 m ®, €@ MY 3
m a1 ffas i 4 m 21 9 &l =
gIggitereh Yaural {1 1 =g 't

(A) 13 m
B) 9 m
(C) 10 m
(D) 7 m

200 mm =@ $HI qAfem d yeel™

varg gfed Bt 21 g @ wan 22 R
50 mm & fem w AT 2 2

A) 12 %

®) 18

S % LS
EIEH:

D) 15 %

T 991 Ufgeht (wie) W i Wa fawm
TROT o o dimr <ened 4 9 T @

(A) da (W) I Fag W T [ B
(B) I HIEs W I 3ifywan g
(C) i WRE W I yavrar ifhan 2

(D) <o (@) HI gag W A7, Th-ar
9T F T B
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66.

67.

68.
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In order to predict the flow
conditions after the turbine outlet
of hydroelectric plant, a model
with some scale is proposed for
delivering certain quantity of
water. For this case

(A) Reynolds number similarity
should be used

(B) Weber number  similarity
should be used
(C) Froude number similarity

should be used

(D) both Reynolds number and

Weber number  similarity
should be used = _E
-El:u:l.

Velocity of sound in hydrogen and
helium is

(A) higher compared to velocity of
sound in air

(B) same as velocity of sound in
air

(C) lower than velocity of sound
in air

(D) same as velocity of sound in
nitrogen

At sonic speed, the Mach angle is
Ay 120°

(B) 0°

[C):+90%

(D) 60°

26

69.

70.

7.

The pressure gradient which will
delay boundary layer separation is
called

(A) neutral pressure gradient
(B) back pressure gradient
(C) adverse pressure gradient

(D) favourable pressure gradient

A subsonic nozzle is

(A) divergent

(B) convergent

(C) divergent-convergent

(D) convergent-divergent

A steel plate 2 cm thick is held
at 550 °C at one face and 50 °C on
the other. The thermal conductivity
of steel at 300 °C is 20 —W— The
mK
heat transferred through
material per unit area is

the

(A) 350k—vg
m
(B) 4205‘%v
m
(C) 4501‘—‘27
m
(D) 500%
m
0 OO O R



66.

67.

68.
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BIESRolgeh G99 & AR & @ &
9 YO8 WIS I T B+ ford,
Tfeaa wen & 9o famea gg feet oM
& WY TH Hised TEied 21 39 T A

(A) Ticgd T&T S G9EIAl TR S
(=] =]

(C) %3 T I AW&Ual T HEt
e

(D) Yiegd T qUT I GEAT aHl 6
THEYAT JART ST =AM

TIggIeA ol giferm ¥ et 1 o

(A) 9 ¥ @ % 97 ¥ ITX B

(B) s § =i % o H & 7@ B

(C) o & wfy % a9 § freat 2

(D) A" ® @ % a1 fwit @
@ B

@i i W, ¥ S0 2

(A) 120°

(B) 0°

(C) 90°

(D) 60°
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69. <TE YUl Sl HHT 9d 3TerTE ) faefrd

70.

71.

Hafl, HEaEl 2
(A) e < FEUT

(B) w¥= e« WU

(C) wfdget q& ST

(D) 3%t <9 SO

TH EAE IS B

(A) ImErd

(B) fimawd

(C) TuErl-IThE

(D) SiErl-sToad

2 cm A Th & @ 1 T Bolh

550 °C T q9T g 50 °C W T@I 7T 2|

300 °C R Wi il ™1 FTeAehdl 2017—

mK

2l e ¥ I WE Ufd S
A% B

(A) 3505‘52’—
m

kW

450
m2

(B)

(C) 4501{_\);/

m

(D) SOOk—Vg

m
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72.

73.
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Heat loss occurs from a thin
red brick wall which is plane
and homogeneous. The length and
height of this wall are 5 m and 4 m
respectively. The temperature of
the inner surface is 110°C and
that of the outer surface is 40 °C.
The thermal conductivity of the

0-70 —VY— The
K

m
temperature at an interior point
of the wall, 20cm distant from
the inner wall, is

red  Dbrick is

(A) 40°C
(B) 45°C
(C) 54°C
(D) 57°C

For a rectangular fin with
insulated tip, the fin efficiency is

&) — 2

(B) tanh (mL)
mL
mL

(© tanh (mL)
1

() cosh(mL)

where m = \/hP /| kA, P = perimeter,
A = cross-sectional area of the fin,
L=1length of the fin, k=thermal
conductivity of the fin.

28

74.

75.

For forced convection on a heated
plate placed horizontally, the local
heat transfer coefficient may be
expressed as

%) =€) **

where x = distance from leading
edge of the plate and C = a
coefficient independent of x. If Ex
is the average heat transfer
coefficient between the leading

edge and the location x, then Ity is
X

(A) 08
(B) 1-0
(C) 16

(D) 2

A flat plate with surface
temperature T is put horizontally
in a free stream. At the leading
edge, the temperature profile is
uniform with T, . T, is free stream

temperature, (T, -T,) is constant.
y is distance from the surface.

oy

oT
The temperature gradient (——)

y=0
must

(A) decrease with increasing x
(B) increase with decreasing x
(C) decrease with decreasing x
(D) increase with increasing x

where x = distance from leading
edge.

TR AR R
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73.
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EaTe ¥ ST 1 B BT 21 39 <ot il
TS U HTE KA 5 m 94T 4 m &l
AT Hag 1 a99H 110 °C 9 «Tel
Gag I d9EE 40 °C 2| AT 3¢ h ST

WOVO——W—%IW‘@EH@
mK

20 cm # gl W, dEe & fiqd fag =+
A BT

(A) 40°C
(B) 45°C
(C) 54°C

(D) 57°C

FElcrd 3 aTel AR 51 & o {5
cal B

1
8 =5

tanh (mL)

(B) =

mL

& anntaD)

1
cosh(ml)

(D)

W&l, m=(hP / kA, P =qfwm, A = f
% IIEY HIE H1 &%, L = T Y o,
k = T b1 o1 TTerehall
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74.

75.

gfte w1 ¥ 9 MW wik W e
gaed & foR, W I W

NUIED
R =1C0r 22

4 =”F TR S 9hal B

W&,  x=Twe % IWRR ¥ gt
C=x ¥ @ T U

Ife 3 R 3R wWH x & =9 3iga F=0

AR O A, 8, @ = R

(D) 2

AR UM T, % 91Y T G99 QE,
T 9/ § &fasr ®9 @ @i = Rl m
R W qmE WeEd, 7, % 91 HaaH
R T, G 9N H q9EH B, (T, -T.)
R 2 y @@ ¥ g 7 awH

e )

(A) x ¥ g ¥ et =l

y=0

(B) x % wed ¥ wedl =i
(C) x & Wed ¥ =it =it
(D) x % wed ¥ el =ed
w&l x = 3 R @
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76. The dimensionless number 79. For a condenser or evaporator of

relevant in transient heat conduc- NTU = 2, the effectiveness is
tion is
(A) 1—e "
(A) Grashof number 2
(B) Weber number (B) 2
3
(C) Fourier number
(C) 1-e2
(D) Reynolds number
3
D —t
D) 3
77. For an opaque body, the sum of [!I .E“
absorptivity and reflectivity is Dl
80. Prandtl numbers of liquid metals
A) 0 are usually

B) 1.0 (A) less than 0-5

(C) 1ess than 1-0 (B) greater than 0-5

C) near about 1
(D) greater than 1-0 ©

(D) decreasing with temperature

78. The shape factor of a hemi-
spherical body placed on a flat

; : ; 81. In a single jet carburettor, the
surface with respect to itself is

mixture tends to become richer

(A) 10 (A) during winter

(B) 05 (B) at low altitudes

(©) 0-25 (C) at high altitudes

(D) zero (D) during idling
03/FH/CC/M-2023-20/170-A 30 O R R AR




76. YRR FT AeF H, IWYH  AGHE

77.

78.

03/FH/CC/M-2023-20/170-A

=T 2

(A) TSI HE

(B) ds &
"

Tk uNed] fyug & fo&, Aasiushar qen
el 1 AT B

(A) 0
(B) 1-0
(C) 10§ =H

(D) 1-0 & 3f=

T 9 TaE W W@ T Th AR
fivg %1 F @ TOUF FHA TE B

(A) 10
(B) 05
(C) 0-25

(D) =

31

79.

80.

81.

79 4l I Ured G@ B 2, I
(A) 05 @ =°

(B) 0-5 & =

(C) 1 % 3mg-u™

(D) A9 % |Y "l B

T THE S HEE H, e agg A %
o 3@ & R

(A) ST % R

(B) 9 Hamsdl W

(C) <TG FH=mgdl W

(D) fafsraar & SRA

U AR AU A e.r.0.




82.

83.

84,
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If the ignition of charge inside the
engine cylinder occurs before the
passage of spark, it is known as

(A) detonation
(B) ping

(C) after-burning
(D) pre-ignition

The specific speed of a hydraulic
turbine is

®
B) géé %ﬁ%
© %{?
(D) ijﬁ

(Notations used have their usual
meanings)

Pelton turbine is a/an

(A) reaction turbine

(B) impulse turbine

(C) mixed flow turbine

(D) axial flow turbine

32

85.

86.

87.

The casing is under pressure in
case of

(A) Francis and Kaplan turbine
(B) Pelton and Francis turbine
(C) Kaplan and Pelton turbine

(D) Pelton turbine only

In an impulse reaction steam
turbine, the heat drops in fixed

kJ
and moving blades are 15 k_g and

kJ
30 k—g respectively. The degree of
reaction for this stage will be

1
A) =
1
(B) 5
2
(€) 3
3
(D) 2

In case of steam turbine, the ratio
of cumulative enthalpy drop to
isentropic enthalpy drop is known
as

(A) overall efficiency

(B) thermal efficiency

(C) gross stage efficiency

(D) reheat factor

LRI AR

e
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83.

84.
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I I H YsIeH Hled BT 8, I
FHEdl 8

(A) TfEmie
[E1#[E]
(B) TTIAES [ﬁ"gﬁ

(C) Tw=T e

(D) TE-YsTeH

T EESiaS W 1 fafre wfa R

(A) %/ﬁi
(B) %1\./2—;;
(€) JI\;—/\/—IE
(D) ’;—g

(YIh Hepdish W Y T@d 2)

Yeed TEE B Th
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(B) e TETE
(C) T waTE T

(D) A& JarE TEA
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85.

86.

87.

HiG, @ F = 7
(A) SIEE qUT HIA TSR & Tl d

(B) Ueed AUl HIfGE TERA & YU H

(C) ST qAT Yood TSR & TR0 H

(D) It Yoed TETRT & TR H

Th AN UfdfskA WM e H, g
aur e sdel § s h firgEe
kJ kJ o
HHS: 15 — @1 30 — @l W WU
kg kg

% fori wfdafssan i =ife 2

1
® 3

N |~

(B)
2
(©) 3

3
(D) 2

WY EE & THU §, TRl GOl g™
AT TS Tt TE B I ST
Sl

(A) U ST % €9 H

(B) amd™ gEal % &9 H

(C) @ehel =T €&l & &9 H

(D) qFdi9H TUk % &9 H
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88.

89.

90.
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The which limits the
maximum temperature in a gas
turbine cycle is

factor

(A) quality of fuel

(B) combustion efficiency

(C) turbine blade material

(D) rotational speed of turbine

blade

In nuclear reactor, the control rod
is made up of

(A) lead
(B) boron
(C) iron

(D) concrete

Velox boiler is a A=
-E-:I:I-
(A) fire-tube boiler
(B) water-tube boiler
(C) modified form of LaMont
boiler
(D) modified form of Benson

boiler

34

91.

92.

93.

The ideal gas refrigeration cycle is
similar to

(A) Brayton cycle
(B) Rankine cycle
(C) reverse Brayton cycle

(D) reverse Rankine cycle

The effect of decreasing the
suction pressure in a vapour
compression system (used for

refrigeration) is to
(A) decrease refrigeration effect
(B) decrease work required

(C) increase coefficient of perfor-
mance

(D) increase refrigeration effect

Dry ice is

(A) free from dissolved air and
gases

(B) free from impurities
(C) solidified form of CO,

(D) not suitable for low temper-
ature refrigeration
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94. The refrigerant commonly used in

95.

96.

97.

03/FH/CC/M-2023-20/170-A

vapour absorption system is
(A) SO,

(B) ammonia

(C) Freon

(D) aqua ammonia

When two refrigerating cycles are
used in series with two different
refrigerants, the system is known
as

(A) dual refrigeration system
(B) cascade refrigeration system

(C) vapour absorption refrigera-
tion system
EIE.EI
-E‘:I:I-

The value of relative humidity of
saturated air is

(A) 0%
(B) 50%
(C) 60%

(D) None of the above

D) 100%
(D)

When the humidity ratio of air
increases, the air is said to be

(A) dehumidified
(B) humidified
(C) heated

(D) cooled
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98.

9.

100.

If unsaturated air passes through a
spray of continuously recirculated
water

(A) specific humidity will increase

(B) dry-bulb
increase

temperature  will

(C) specific humidity will decrease
(D) specific humidity and dry-bulb

temperature both will decrease

The room sensible heat factor is
defined as

A _ RSH

W RsH+RLHE

: RLH

®B) Rsu+riH

o _ RsH

© RsH-riH
RSH

D) SRSH+RLA)

where RSH = room sensible heat
and RLH = room latent heat.

The disadvantage of ammonia
using as a refrigerant is that it

(A) cannot be detected in case of
leakage

(B) has a bad effect on ozone
layer

(C) is toxic in nature

(D) has higher energy cost
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Note : English version of the instructions is printed on the First Page of this Booklet.
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