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arreff &g <@ / Instructions to the candidate |

L et 9 oden giede & &9 7 g @l et 1.
& THAE YT W FHodiehe! fohar Srwam|

2. @ Al # 3R & g e F oum 2.
IUAINR. 3cak I3 Yared Thdr SATear|

The question paper is in the form of test
booklet. All candidates will be assessed on
identical questions.

A separate OMR answer sheet is provided to
all candidates for answering.

Us| NUHINR. 996 W fo@s 3R 39a 3caR’i
F RAPTd o & QAU Faa FEAS T
@aEe O FT EF 3TANT HY

3. YA% dgideeurd 92T #H, gl oef @, Uk ure 3. Each objective question is provided with a text
2 b and/or figures wherever applicable with
SUGUREERLINI I L IQI ' 3".“[ ¥ fawen multiple answer choices (a), (b), (c) and (d).
(a), (b), (c) 3 (d) T arw §| 37 & daa TH Only one of them is correct.
& T &
4. INTHIR. T9F W U 717 F&et &+ egeades 4. Read the instructions on the OMR sheet

carefully. Use only Black/Blue ball point pen
for writing on OMR sheet and marking your
answers.

AN I F I 38 gohcre 1 A I8 8|

Please see the last page of this booklet for rest of the instructions
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SET

T - ‘R’ / PART - ‘A’

8 / Ry [y
AREA/DISCIPLINE SPECIFIC

FIX Tl Wed T AT Tole IR TaAEH
H 0.2 3cHolhdl & IR 7aMTH 3R
0.95 Hr TR aNwwar gl foT & fohell
TAT # ARV Tdg dbAe 125°C g,
9 @R e 1150 Wm? §, 9o
3ehrRiE aAE ~10°C &, 3R aRash ey
dgAT 30°C g1 A of fF ag 3iawor
Hagel ol 1 Wim’K g1 o Hamgs &
39T a9 fAshEeT gX Hr AT Y
i fafemor, @de 3caed f1 @RE

AT TAFcH 899 H g
(a) 561.3 W/m?2

(b) 767.2 W/m?

(¢) 913.8 W/m?

(@) SUAFT H A HIS TS

U grssifored 98 & 30 THAY O Hr ¥
IR 45 A TH F TR gl S
ToloR W o@™T 3”7 & 500 N g, ar
gregifoles 9 GanT 331U T #R &1 9T
ST |

SR ;) [ S
2.7 7 Vil
_30—;_ 4.5cm| —

(a) 3.33 KN
(b) 2222 N
(0 38.33N
) 22.22 KN

ICRB3=fas 3ffgar wa.dl’ @ifdn)-2025 3
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1.

A flat plate solar collector with no cover
plate has a selective absorber of
emissivity 0.2 and solar absorptivity
0.95. At a given time of day the
absorber surface temperature is 125°C
when the solar irradiation 1is
1150 W/m2, the effective sky
temperature is —10°C and the ambient
air temperature is 30°C. Assume the
heat transfer convection coefficient to
be 1 W/m2K. Calculate the useful heat
removal rate from the collector. The sky
radiation is in the same spectral region
as that of surface emission.

(a) 561.3 W/m?
(b) 767.2 Wim?
(¢) 913.8 W/m?2
(d) None of the above

A hydraulic press has a ram of 30 cm
diameter and a plunger of 4.5 cm
diameter. Find the weight lifted by
hydraulic press when force applied at
plunger is 500 N.

— B e e
77 Jils
_30_‘::_ 4.5cm E

(a) 3.33KN
(b) 22.22N
(¢ 3.33N
(d) 22.22 KN
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3. us BAEIT &7 90% 3TdT THGT ST T | 3. 90% of an iceberg volume is below the
N > surface of sea water and only 10% is
Hae & A & 3R 10% H1T Hcie visible above surface. Find the density
F FIW IAF gl IS Qﬂiﬁ ST T of iceberg, if density of sea-water is
gedcd 1025 kg/m? ¥, O RAAT & geica 1025 kg/m?.
T qdT S@my|
(a) 1002.5 kg/m3 (a) 1002.5 kg/m3
(b) 995.5 kg/m3 (b) 995.5 kg/m3
() 922.5 kg/m3 (©) 922.5 kg/m?
(d) 1025 kg/m3 (d) 1025 kg/m3
4. TH e W 9 AaRor &1 gHAHor | 4. The equation of a velocity distribution
_ Ry v over a plate is given by u = 2y — y2
L{ =2y -y N T T, STl .u where u is the velocity in m/s at a point
d9ad ¥ § AN I8 Tole F y Hel ﬁlg y meter from the plate measured
W m/s F T § OET x4 =8.60 AW perpendicularly. Assuming u=8.60
arssy : wrgEgoT poise, the shear stress at a point 15 cm
§U g 15 W ﬁg T from the boundary is
dara farder g7
(a) 14.6 Pa (a) 14.6 Pa
(b) 0.24 Pa (b) 0.24 Pa
(¢ 2.4Pa (c) 2.4Pa
(d 1.46 Pa (d) 1.46 Pa
5. A &F%d IR W R aer 9dell I8dof | 5. A thin plane Lamina, of Area A and

CIGGIE aWW@?E‘Uﬁ?ﬁﬁHW
ﬁaﬁ?}@raﬂﬂﬁﬂm%mwa@r
dg ¥ A IR ¢ §AC WAT g, IR
T O RAT 4 & ool T 9T 9147 B

ar gAd HT AT (cfieter) ot &FaT 872

N
d\\
o

\a
e

(a) WecosaluA
(b) Wesina/uA
(c) uecosal AW
(d) uesinal AW

ICRB-3=fas 3rffar ‘w4’ (@ifad)-2025
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weight W, slides down a fixed plane
inclined at an angle @ and maintains a
uniform gap € from the surface of the
plane, the gap being filled with oil of
constant viscosity u. The terminal

velocity of the plane is :

. (\a
ﬁ\\
\2

o

\0{
8
(a) WecosaluA
(b) Wesina/uA
(¢ uecosal AW
(d) uesinal AW
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SET
A

6.

HT A 90° AN g8 TH el gl BRI
W el 5 &l 39 0.9 & AR aeca
ar e 1 e g8 O A e fear
Sar g aife e gen B ouwr &
faodi & 3R q@r gor T 3w Hr 3R
&1 38 Aol & 3HeT & ool FaTed ol H
g T Jolell A 50 mm S F| AN
EART ATAT IAT JT AT TRl 82

(a) 1.99m/s

(b) 0.99 m/s

() 2.99m/s

(d 3m/s

gfg -y $eBH  HI HAG A

0.073 N/m &, ar 1.6 & =arg &r arier
dT ge & 37 JAET g fhdar §7?

(a) 182Pa
(b) 0.182 Pa
(¢) 91Pa
(d) 0.091 Pa

400 k I FSHT YTod X & Teh PRAIC Solel
H 25% HT &7 g1 34T argATT AT &
drT FRRT FRAlC THeeI FHI A3

ELGIEY
(@ 1
(b) 2
c 3
d 4

ICRB-3=fas 3rffgar ‘w4’ (@ifiad)-2025
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5

6.

A glass tube with a 90° bend is open at
both the ends.
flowing stream of oil,

It is inserted into a
with specific
gravity 0.9, so that one opening is
directed upstream and the other is
directed upward. Oil inside the tube is
50 mm higher than the surface of
flowing oil. The velocity measured by
the tube is, nearly :

(a) 1.99 m/s
(b) 0.99 m/s
(c) 2.99m/s
(d) 3 m/s

If the surface tension of water-air
0.073 N/m,
pressure inside a rain drop of 1.6 mm

interface 1is the gauge

diameter is

(a) 182Pa
(b) 0.182Pa
(¢) 91Pa
(d) 0.091 Pa

A Carnot engine receiving heat at 400 k
has an efficiency of 25%. What is the
COP of a Carnot refrigerator working
between same temperature limits?

()
(b)
(©
(d)

> oW N
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SET
A

10.

11.

Teh 3 T URT & JTIHT & TAfFRT aRT
AT AT &, ToaenT ST oererar 1 &
I & el & FT H AGT ST ThdT gl
SRl AT F AT 8, k = 40 W/mK,
p = 8500 kg/m3, 3R RAfASe Fwar =
320 J/kgK §, dUT SieerT Ud 3 & &
HageT SSAT 3eROT I[OTH 7 = 200 W/m2K
g1 ar uiRa : % sl o 99 ufaera
IRfA® dIgATT R Yo & forv fohder

A T3aM?
(a) 10.5s
(b) 5.3s
(¢) 21s
(d 15s

T I ESA Wh H, WS 3L
600 KJ/kg & 3R @diss & 400 KJ/kg
&1 T 3T $T 315 FSAT 1000 KJ/kg &, ar
S Ish T FSHT &TAAT fohasr 87

(a) 80%
®)  60%
(c) 40%
d 20%

Teh d1gerk H, 9fd ger 3mqfe fmar s/ ste
205 kg §, STafeh Ui €T ST 3T I
23 kg g1 AT H FITROT & forw gfa R
o & gg Udedt gfig 115 KJ &1 i sger
T FINT AT 2050 KJ/kg &, dr Sier &

&THdT T 9dT o9NT|
(a) 75%
(b) 40%
) 50%
(d) 60%

ICRB-d=1fa® rfdaar ‘ww.#l.’ (@ify$)-2025
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9.

10.

11.

The temperature of a gas stream 1is to
be measured by a thermocouple whose
junction can be approximated as a
1-mm-diameter sphere. The properties
of the junction material are
k = 40 W/mK, p = 8500 kg/m? and

specific heat = 320 J/kgK and the
convective heat transfer coefficient
between the junction and the gas is
h = 200 W/m2K. Determine how long it
will take for the thermocouple to read
99 percent of the initial temperature
difference.

(a) 10.5s
(b) 5.3s
(c) 21s
(d 15s

In a gas turbine cycle, the turbine
output is 600 Kd/kg and the compressor
work is 400 Kd/kg. If the heat supplied
1s 1000 Kd/kg, what is the thermal
efficiency of this cycle?

(a) 80%
(b) 60%
(c) 40%
(d) 20%

In a boiler, feed water supplied per hour
1s 205 kg while the coal fired per hour is
23 kg. Net enthalpy rise per kg of water
1s 115 KJ for conversion to steam. If the
calorific valve of coal is 2050 Kd/kg, find
the boiler efficiency.

(a) 75%
(b) 40%
@) 50%
(d) 60%
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12. 70 A & @eist aR g 100 AT &) | 12. Calculate the ideal air standard
thermal efficiency based on Otto cycle
IR 4?'78 aHre & arel for a petrol engine with a cylinder bore
UClel Soldd & TolU 3MEl dIsh W 3TUTRd of 70 mm and stroke of 100 mm
3Tee I ATF FSHYT STATT Y 0T Y and clearance volume of 42.78 cm3?
2 ! Consider ratio of specific heats,
AT of & (s FsAnt & r 3‘]0_'|°q|(_‘|, 29
99 y=1.4, 7=—— and log,,2.5=04.
7=1.4,7r=73-ﬁ'{ log,,2.5=0.4 gl 7
(a) 40% (a) 40%
(b) 50% (b) 50%
() 30% (0 30%
(d) 60% (d) 60%
13. 1.3 9] &9 W 3 TRaAT AT & 30T 7 | 13. Calculate the volume of 3 kg of steam at
" N . a pressure of 1.3 bar. The dryness
FI| 8T SR IRT08% fraction of the sample of steam is 0.8.
1.3 9 & W Yer &1 fAfdse 3made The specific volume of water at 1.3 bar
is 0.001 m3/k d ifi 1 f
0.001 #F3/fRaT g 3R 1.3 IR W b AT 18 mkg and specilic volume o
dry stream is 1.3 m?kg at 1.3 bar.
& faflrse smadaer 1.3 #@r/fRar gl
(a) 5.64 m3 (a) 5.64m3
(b) 3.12m3 (b) 3.12m3
(c) 4.24m? (¢ 4.24m?3
(d 2.64m3 (d 2.64 m3
14. An air flow with Mach number 2.0

14. A% @&AT 2.0 dlell U ag Ydig A
ST {97 & HEIH § IoR ¢ | Afe arg &
faflIse FSAT3ft @ 3equrd 1.4 8, ar yard
Qe AT Y |

(a) 2.5
(b) 3.5
(¢) 1.5
(d 4.5

ICRB-3=fas 3rffgar ‘w4’ (@ifiad)-2025
Scientist/Engineer ‘SC’ (Mechanical)-2025
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passes through a normal shock wave. If
the ratio of specific heats of air is 1.4,
find the shock strength.

(a) 2.5
(b) 3.5
(c) 1.5
(d 4.5
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SET
A

15.

16.

17.

6 MPa & aIfd Il &§ drel TH
3MgHCIUeh varg &, 3¢ g W TAfdes e
&1 UdT o9T4, 5187 9aTg eafae &1 (AT o
y= 1.4 ; TaR®I*H1.27~1.89%

(a) 2.17 MPa

(b) 3.17 MPa

(¢) 1.58 MPa

(d 2.58 MPa

HG TR Y Jolell H fdTeT 3 Uehe Sofet 1

faferse 3maer ¥t 9 SATAT 8 ?

(a) fAAdH T IR T TE AT

(b) AT & AT H gcIATT vaTg T b
ST g

() fEaaAT@HITTEAATE

faTd & AT T AT JdTg e 96
ST g

10,000 3T & URTAS gcTHTT arel Ushe T
100 fRama. & R X W Hleld &
ATeTH O FERRe 39T W ged T fasamrad
8T &1 af [T Se 3e1 fFae g anfew,
drfer 50 Ahs H Uehe HI T 2 TR T
¢ STU? [HAT o foF Afetel F 15 HY071 3R
SSCAH YR 18T g | AT of foh 0693 ~ 2] §]

(d)

(a) 2886 m/s
(b) 3286 m/s
(¢) 1000 m/s
(d) 1985 m/s

ICRB-d=1fa® rfdaar ‘ww.#l.’ (@ify$)-2025
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15.

16.

17.

In an isentropic flow with a stagnation
pressure of 6 MPa, find the static
pressure, at the point where flow is

sonic. (Assume 7y = 1.4 ; consider
1.2"~1.89%)

(a) 2.17MPa

(b) 3.17MPa

(c) 1.58MPa

(d) 2.58 MPa

Why specific impulse of a rocket engine
Increases in vacuum compared to sea
level?

(a) Combustion chamber pressure
increases in vacuum

(b) Mass flow rate of propellant
decreases in vacuum

(¢) Exhaust velocity increases in
vacuum

(d) Mass flow rate of propellant

Increases in vacuum

A rocket with an initial mass of
10,000 kg ejects mass at a constant rate
of 100 kg/s and at constant velocity
through the nozzle. What should be the
exit jet velocity, so as to increase the
velocity of the rocket by 2 km/s in
50 seconds. [Assume no drag and

optimal expansion in nozzle.
Consider, e0-693 ~ 2]

(a) 2886 m/s

(b) 3286 m/s

(¢) 1000 m/s

(d) 1985 m/s
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SET
A

18. uerdl & fAeafafed ot & & @ wlear

19.

20.

IoT B, 98 AT 3UUR A g M IbE

gRafda AT forar ST Tehar &7
(2) WA e AT

(b)  3cUresT AfF

(c) JcITETUT ATTh

(d) e

Ueh GEAH TSI H Bss’ &7 60% 3T
(#9200 GPa) 3R ARFT Fr 40%
3IdeT § (AT 5 GPa)l df AFAH &
ST AR fohder g (Rson &1 s

39T I §T)?
(a) 122 GPa
(b) 82 GPa
(¢) 42 GPa
(d) 22GPa

Teh 9&1 7 300 MPa &1 3cuieaT afed 3iR
0.2 T fIHTSTT AT &1 A T FORAT

fepareit & (T Teareae ygfed ATd §0)?
(a) 60 MPa

(b) 30 MPa

(c) 600 MPa

(d) 300 MPa

ICRB-3=fas 3rffgar ‘w4’ (@ifiad)-2025
Scientist/Engineer ‘SC’ (Mechanical)-2025
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18.

19.

20.

Which of the following properties of
material that cannot be significantly
changed by heat treatment?

(a)
(b)
(©
(d)

Ultimate tensile strength
Yield strength
Elastic Modulus

Ductility

A composite material consists of 60% by
volume of fibre (modulus 200 GPa) and
40% by volume of matrix (modulus
5 GPa). What
modulus of the composite (using rule of

is the approximate

mixtures)?

(a) 122 GPa
(b) 82 GPa
(¢) 42 GPa
(d) 22GPa

A material has a yield strength of
300 MPa and a fracture strain of 0.2.
What is the approximate toughness
(assuming linear elastic behaviour)?

(a)
(b)
(c)
(d)

60 MPa
30 MPa
600 MPa
300 MPa
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SET
A

21.

22.

23.

FeAT @id fr 3afeafa A f[Agae ardy
FIASThRdT I SAR & ARIA & FSAT
ATIhdl & [T dTIHTT AHBd [hd ThR
T BT 872

@ Y@®

(b) WRIARIR

(c)  OTERTUTRI
(VI IBELCEIRED

UI3T A ST WA A TR & ake
AALH 3R FORAT T & faw
Sccierdl wHE fharafer &1 §?

(a) YA-hEcoT & #EIH & AV
grAt () & 3cafed

JTaIsT Il FHIde  STeld g
aEU9eT eica 3R ez & gig

foptear O3gaT & faeumaat $r Har

(b)

(©

(d) fI®YOT & FROT G G Rl F

dTefeT

Teh Ferd # 200 GPa &I I Algord 3R 0.3
1 GIgH 3T §| SHAT Toh HIgeld

fopder grarg?

(a) 100 GPa
(b) 153.8 GPa
(¢ 76.9 GPa
(d) 166.7 GPa

ICRB-3=fas 3rffar wa.dl’ @fidn-2025 10
Scientist/Engineer ‘SC’ (Mechanical)-2025

21.

22.

23.

The temperature profile for heat
conduction through a wall of constant
thermal conductivity in presence of a
heat source is

(a) Linear

(b) Parabolic

(¢) Logarithmic

(d) Hyperbolic

What is the primary mechanism

responsible for the increase in strength
and hardness during cold working of
metals?

(a) Formation of new grains through
recrystallization

(b) Increase in dislocation density
and entanglement, hindering
dislocation movement

(¢) Reduction of dislocations in the
crystal structure

(d) Melting of metal surface layers

due to deformation

A material has a Young’s modulus of
200 GPa and Poisson’s ratio of 0.3.
What is its bulk modulus?

(a) 100 GPa
(b) 153.8 GPa
(¢ 76.9 GPa
(d) 166.7 GPa
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24. fAFATATET Yool & foT Tarasg fifeaidr | 24. Find the total number of degrees of
o TEaT F 9T A o R R fregdom .for folloyvmg system. Assume

Dol HEAI e rolling without slipping.
RrgerT IR B
H#*0
H#*0
(@ O (@ O
(b) by 1
© 2 () 2
(d) fuRaT F& Far ST ghar (d) Cannot be determined
25. 20 gfpT Fsfodl arer sc-Fgell Hefad | 25. A closed-coil helical compression spring
S po] 9 . . . .

. o s ; with 20 active coils has a spring
E " ) . K %l 3@ . v stiffness of K. It is cut into two parts
8 3R 12 afshg Ssforal aTer & AT # hrer having 8 and 12 active coils
ST &1 ar 8 afra Heferat arey [T dr respectively. What is the stiffness of the

2 spring with 8 active coils?
FHORT fohdell 872
(@) 15K (@ 15K
(b) 2.0K (b) 20K
(¢ 25K ) 25K
d 38.0K (d 30K
26. ueh grof IR H 60,000 N v arfass 9 | 26. A ball bearing has a dynamic load

Wear § 3R 20,000 N & $R T 3Hes7d
AT gl o AfoTe =gt & 3nafad
SaaT g :

(@ 8

(b) 18
(c) 27
(d) 64

ICRB-3=fas 3rffaar wa.dl’ @fdn-2025 11
Scientist/Engineer ‘SC’ (Mechanical)-2025

rating of 60,000 N and experiences a
load of 20,000 N. The expected life in
million revolutions is :

(a) 8

(b) 18
(c) 27
(d) 64
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27. gorrg Hded H, Arafaf@a & & Tea | 27. In forced convection, which of the
e & AT w3 following is true for Stanton number?
() I§ gd H FsHAT &HAT A (a) It is the ratio of heat transferred
= - % to thermal capacity of fluid
(b) TE AT™ee TFEAT IR EAesd q&ar (b) It is the ratio of Nusselt number
- 2 & and Reynolds number
() U ATToc TEAT 3R Ysscd T&IT FT (¢) It is the ratio of Nusselt number
2 % and Prandtl number
(d) gl (a) Td (b) (d) Both (a) and (b)
28. A load of 70 kN 1s lifted using a

28. &y RrF & qefig uvor IRA el Jorrelr
wsqznwaﬂ?rgtrmkNéawmﬁ

36[T Sl g1 9cdh Jell @, 10 faah
dhr UIRd & WY U FHIC dTell heleil
T 39N fohdT ST g1 b dhael “L7 &
dara frdar grem?

(a) 100 MPa
(b) 200 MPa
(c) 400 MPa
(d) 700 MPa

ICRB-d=fa® fddar ‘ow. .’ @if3d)-2025 12

Scientist/Engineer ‘SC’ (Mechanical)-2025

frictionless pulley system shown in the
figure below. At each pulley, cables of
square cross section with side of 10 mm
are used. The stress in cable “L”
will be :

(a) 100 MPa
(b) 200 MPa
(c) 400 MPa
(d) 700 MPa
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20. & 13 frafafr & fras arcifoe
e 8?

29.

How many instantaneous centres does
the given mechanism possess?

(a) 18
(b) 15
() 12
d 10

30. grel feIfaf@d EF9uT & faIw Fiz 3R Fa
fdg B, A1 & &g & Rada FRE
B
100 mm

i |
le——— 200 mm ———]

(a) Fi2=0.5, F21=0.707
(b) F12=0.707, F21=0.5
() F12=0.707, Fa1=1
(d) Fi2=0.5Fa=1

Ag

ICRB-3=fas 3ffar wa.dl’ (@fidn-2025 13
Scientist/Engineer ‘SC’ (Mechanical)-2025

30.

(a) 18
(b)y 15
(o 12
(d 10

Determine Fi2 and F2: for the following
configuration having long inclined
plates and point B is directly above the
center of A1

B

T

100 mm

i |
le——— 200 mm ———]

(a) Fi2=0.5, F21 =0.707
(b) F12=0.707, F21=0.5
(¢) F12=0.707, Fa1=1
(d) Fi2=0.5,Fa1=1

Ag
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SET
A

31

32.

. T Uk H FeLaTeR FW A 3R yafaa
fomar Sar &1 FE 1.125 TRt & eran
9T 200 H/A. FT AT ITT FAT &l 3T
fiq w, @A qFX Wor Qe R
HTES AeT & 3efel g el g1 ar §FeX
TWOT E@RT e 3if¥ehdd  Jorar 3R
JUFHRIOT Td STHT W gHH Fog & oI
FAIEY &7 9dT o@NMu| AW of &R
gufFehd g TOT W &S HYOT Ja77d
TeT & A g=10 A2 E |
()  Ymax=1.125 km 3iR t = 20s

()  Ymax = 3.125 km 3iR t = 255
()  Ymax=2.0km 3R t = 45s
(d)  Ymax = 3.125 km 3R t = 45s

A RE # gAiv @R, TR A9
40 #/A. Hr afd § qF fewm A mr =
W g1 IET @ & 100 A gf&ur F U
YeTeh oelld gl 38 Y& & Ffas A1d
1 o afg Fuika &, o9 =T &
fRufa (0 = 30°) g2 a8 &l

N
North
S Bogt _40m/s
100 m /;,)Q
QQ
Observer East
(a) 0.3 rad/sec
(b) 0.4 rad/sec
(¢) 0.6 rad/sec
(d) 0.8 rad/sec

ICRB-3=fas 3rffgar ‘w4’ (@ifiad)-2025
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31.

32.

A rocket i1s launched vertically up. It
attains the velocity of 200 m/s at an
altitude of 1.125 kms. At this point, its
booster stage is separated without any
relative velocity. Find the maximum
altitude the booster stage attains and
the time duration between separation
and its impact on ground. Consider no
drag effect on the separated booster
stage and g = 10 m/s2.

(a)  Ymax=1.125 km and t = 20s
(b)  Ymax=3.125 km and t = 25s
(©)  Ymax=2.0km and t = 45s

(d)  Ymax =3.125 km and t = 45s

A boat is travelling at a speed of 40 m/s
due east as shown in the figure below.
An observer is stationed 100 m south of
the line of travel. Determine the
angular velocity of the boat, relative to
the observer, when in the position
(6 = 30°) shown in the figure.

A

h
North

S Bogt _40m/s

100 m ;;Q
&

Observer East
(a) 0.3 rad/sec
(b) 0.4 rad/sec
(¢) 0.6 rad/sec
(d) 0.8 rad/sec
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SET
A

33.

34.

35.

39 3ifax T&ar &7 A 47 §, S adig
IR gegdAT fAWOT & Ieurd #
gRifelr 872

(a) ifaw g&ar

(b) Yoo HEAT
(c) YTegd HEAT
(d) AT adear

U&h Uehdl Cold Fold ONUT 0.3 3R Ay
Fsar 0.1 & & Ums & AT 50 Nm
cieh TIIRA FXar g1 ar 3maeas vehy

g fohder 7
(a) 1000 N
(b) 1500 N
() 1670N
(d) 2000N

garg IR darg & ey #F Feafaf@da

FUAT W IR Y

1. 39®YUT TATd EHT 3 IHfd &
TIRET giar §, o W ag I
T &l

2. IPfAA & I LA F
HIEYOUT TeAlal T G IORAT
delrar & AT ¥ AT ST gl

3.  3Y¥YUT dold Hf IBIA H AW T
39U9 & FHAPOT H gRAIT F &
H gRenfa fFar Srar gl

m‘aga%rasaﬁﬁﬁaﬁﬂﬁasmuﬁr%?
(a) Haerl 3T 2

(b) FHaer1l 3 3

() a2 3R 3

(d 1,23R 3

ICRB-d=fa® fddar ‘ww. .’ @if3#)-2025 15
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33.

34.

35.

What is the name of the dimensionless
number that characterizes the ratio of
thermal to mass diffusivity?

(a) Lewis number

(b) Prandtl number
(¢) Reynolds number
(d) Schmidt number

A single plate clutch transmits 50 Nm
torque with a coefficient of friction 0.3
and mean radius 0.1 m. What is the
axial force required?

(a) 1000 N
(b) 1500 N
(¢ 1670N
(d 2000 N
Consider the following statements

related to stress and strain :

1. Shear stress is always tangential
to the face over which it acts.

2. Shear stresses on the transverse

pair of faces are known as

complimentary shear stresses.

3. Shear strain is defined as the
change in the right angle of the

element measured in radians.
Which
correct?
(@) 1and2only
(b) 1and3only
(¢) 2 and 3 only
(d 1,2and3

of the above statements 1is
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SET
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36. T FTAT 3o H 227°C & TRI& f@ad | 36. A heat engine is supplied with 250 KJ/s
= of heat at a constant fixed temperature
: W 250 Kls # 3 # ~ of 227°C. The heat is rejected at 27°C
Fr FAAT &1 27°C 9T FTAT a’%ﬁlﬁ grar and the cycle is reversible. What is the
¥ 3R TF ScpAUNT ¥ O IcatSa ISAT amount of heat rejected?
T AT e 872
(a) 273 Kd/s (a) 273 Kd/s
(b) 200 Kd/s (b) 200 Kd/s
(¢) 180 Kd/s (¢) 180 Kd/s
(d) 150 KdJd/s (d) 150 Kd/s
37. ar el W 50 kKN T o= oo oemar | 37. Two plates subjected to tensile force of
‘ e 50 kN, are fixed together by means of
I T IR S A & HEIH three rivets. The plates and rivets are
fherg fohar T 81 Toe 3R Rae e & made of same material. If the
F J TS | et 7 =F permissible shear stress in the rivets is
T ?lé- ¢l 50 N/mm?2, what is the diameter of the
IYEIUT JAd 50 N/mm? §, @ 34 rivets? (Neglect stress concentration
Raei &1 oa@ &1 §? (9@ Figdr effects)
JHTET Sl FAoRGlT i)
(a) 14.75 mm (a) 14.75 mm
(b) 20.60 mm (b) 20.60 mm
(¢) 24.38 mm (c) 24.38 mm
(d) 29.52 mm (d 29.52 mm
38. 38. A cantilever beam carries a load W

T HA SH TN QU dds W
AT ¥ ¥ fqald ¥R W &1 ggd
X Bl TG 3 FIAAR F qFa W
W I AT AR P @ S g, ar
Ugel HAH ¥ qEY HAHA & HhaH
faeIToT &1 g fahctar gram?

(a) 3/8
(b) 8/3
(c) 5/8
(d) 8/5

ICRB-d=fa® fdaar ‘ww. . @if3dn)-2025 16
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uniformly distributed over its entire
length. If the same load is placed at the
free end of the same cantilever, then
the ratio of maximum deflection in the
first case to that in the second case
will be

() 3/8
®) 8/3
© 58
@ 85
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SET
A

39.

40.

A D’ 1 Teh B AFE Teh AT &T0T
A TR &, S Jfhcd TN FoA1d ‘v
der T g1 IfE 3T AqMFe A S8 q T
D AR HaRe <aw D2 & TH @
AFe garT gfaeafd fFar Srar €, ar

HTRTH HIEIUT ToArd fohcelr glam?
(a) 1.0671

(b) 1.143t

(© 1.331

d 2t

Teh I I & e H ITA U F A
T Jeloll A Tgd HA YA qTe el
o A e g feIm SAr gl
fefaf@ad & @ o oRf&faal &
dgd, 91q & el H AIHAT FGOTATHT Y

Ml & 33T FeT & aNIeT J910T HTAT ST

Hehell 87

(a) oHeT FEAT >>1
(b) ST FEAT >> 1
(c) dMIc &A1 << 1

(d) Thcc &I << 1

ICRB-d=fa® fddar ‘ww. .’ @if#)-2025 17
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39.

40.

A solid shaft of diameter ‘D’ undergoes
a twisting moment that develops
maximum shear stress ‘v’. If the shaft is
replaced by a hollow one of outside
diameter ‘D’ and inside diameter D/2,

then the maximum shear stress will be

(a) 1.0671

(b) 1.143t

(c) 1.33t

(d 2t

A hot metal sphere is suddenly

immersed in a liquid bath at a much
lower temperature than the hot metal
sphere. Under which of the following
conditions, the temperature gradients
in the metal sphere can be assumed to
be neglected during the cooling of the
sphere?

(a) Nusselt number >> 1
(b) Biot number >>1
(¢) Biot number <<1

(d) Nusselt number << 1
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SET
A

41. TH B H 31.4 x 106/°C & dIT JIR

42.
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3 200 GPa & " HAigad H
quish g1 3@ BT A gUiv v gEr
YR & o 3edT e § fhe ah
e famam o B

b

10 mm ¢ 7

N 1 o
k=50 kN/m
Z
le 0.5m .

dqHT H 20°C #T gig & FROT THA
AR deTa fohcteTr gram?
(a) 0.1 MPa
(b) —-0.1 MPa
(¢) —0.2MPa
(d 0.2MPa

Uk o90Y HR dlell dhelela} &1H &l
Hh AFd R W & m B I
FANER T oas H 3mer I fedr
ST g, af 98 FR& fohder g, foad

$Hh! UThicieh 3Mgicd 96 ST 872
1
(@) m
1
(b) 5
() 2
@ 2v2

Scientist/Engineer ‘SC’ (Mechanical)-2025

41.

42.

A rod has coefficient of thermal
expansion 31.4 x 10%°C and Young’s
modulus 200 GPa. It is fitted snugly
between the supports as shown in the

figure and heated.
“

0.5 m

| =l
The stress induced in it due to 20°C rise
In temperature will be

(a) 0.1 MPa
(b) —0.1 MPa
(¢) —-0.2MPa
(d 0.2MPa

A cantilever beam of negligible mass
has a mass m at its free end. If the
length of the cantilever is halved, what
1s the factor by which its natural
frequency is increased?

1
(@) m
1
(b) 3
) 2
@ 2v2
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A

43.

44.

45.

ICRB-d=fa® fdaar ‘wu.#dfl. @if3dn)-2025 19

Teh FAEA T GoshA §

(a) Th 3= FA H A oA A
aRadel el

(b) UH AfdST H@err H ot folnl @l
faaa () & grcd fRar
ST &

(¢) 3H 3ol Fh

(d) gge AR 3Eeqe Afd A oA
H FTh gred fohar Srar g

Teh el 1.6 m/s H afd & der &
AT Bl GI A alel Ueh G@El el
T Teh Yo FIAT H @M IR § 3R gar
& G G8ToT fRAT I g, S arer @
qelell & 750 T HA FEeT JR 60 AT

w7 fufoar 81 gr & ag a9 o

afadfies @ aF mAw Rufa m,
gl

(a) bmls

(b) 10 m/s

(¢) 20 m/s

(d 40 m/s

®¥T H, 3000 rpm W gHAA dTell Teh
3R Geg A, 300 rpm W OEHAS dTel
50% WA GIATT HI Jofel H X I
3R IS T 3Tt FEM, X
n

(a) 10
(b) 50
(c) 100
(d 200

Scientist/Engineer ‘SC’ (Mechanical)-2025

43.

44.

45.

Inversion of a mechanism is

(a) Changing of a higher pair to lower
pair

(b) Obtained by fixing different links
in a kinematic chain

(¢) Turning it upside down

(d) Obtained by reversing the input
and output motion

A sphere is moving in water with a
velocity of 1.6 m/s. Another sphere of
twice the diameter is placed in a wind
tunnel and tested with air which is
750 times less dense and 60 times less
viscous than water. The velocity of air
that will give dynamically similar
condition is

(a) b5 m/s

(b) 10 m/s
(¢ 20 m/s
(d) 40 m/s

In the statement, an eccentric mass
rotating at 3000 rpm will create X times
more unbalanced force than 50% of the
same mass rotating at 300 rpm, X
will be

(a) 10
(b) 50
() 100
(d) 200
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SET
A

46.

47.

48.
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10 kg & TH GeTATT Hl 0.49 N/mm Fr
FORAT & AT Th YT & /Y & e
AT &1 df SH YOS & Hitde 3TadHcsT

[T fohefetr 87
(a) 14

() 70

(¢) 140

(d) 700

Tdh HUT  He@Nd  UTel H, HIHGH
SR & Gt A F U FErdar e
¥ FA geh, Ife wIffsr dgica 3R
WIhideh 3Mgfed 1 T foheam §72

(a) 1% SR
b V2 ¥ FA
© 2 & SgmEr

(d) 2% R
ﬂﬂgmﬁ@rwag-ﬂamﬁ,a’@
&1 Jifhad FEar, S g dhdl

(@) ar
(b) AT Fr TEIT & N + Th

(c) T T T&AT & e
(d) e AT J&IAT & s - Th

Scientist/Engineer ‘SC’ (Mechanical)-2025

46.

47.

48.

A mass of 10 kg is attached to the end
of a spring with a stiffness 0.49 N/mm.
The critical damping coefficient of this
system is

(a) 14
() 70
(c) 140
(d) 700

In a vibration isolation system, the
transmissibility will be less than unity
for all values of damping factors, if the
ratio of forcing frequency to natural
frequency is

(a) equaltol
(b) less than V2

(¢) more than V2
(d) equalto 2

In a multi-rotor system of torsional
vibrations, maximum number of nodes
that can occur is

(a) Two

(b) Equal to number of rotors plus
one
(¢) Equal to number of rotors

(d) Equal to number of rotors minus
one
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SET
A

49.

50.

51.

T AT Tager H 8 fole 3R 10
e SE g1 ASerR & @i &1 39T
R §U, IATTell & FQI>T I HifeAr Hr

(@ 0
(b) 1
() 2
d 3
T EHR o3 (AU @St @1 I

di 3R d2¥ ) 3N Tk FART IS F1e
d At B8 N &S A § I TE &
A el fEure oemar =ar g1 ae
B3 #H TH g §AE fGEaR gem, Ifg
d & SR Bl

(@) (d,+d,)/2

b Jdd,
(c) d,d, /2
@ o +2

ae 3R T & th B3 F TYT Ao
U FIEAH Yullell 9o ST g, o8 40°C
& dIgHATT o A7 fhar Srar g1 aie fir
s o3 H fF9 YR & ddaa aRka
glar g7

(a) oo
(b) HdSH
(c) 3A9EYUT

(d) ddeT & FU-JTT q9SH

ICRB-d=fa® afdaar wa.dfl @ifydn-2025 21

Scientist/Engineer ‘SC’ (Mechanical)-2025

49.

50.

51.

A planar mechanism has 8 links and 10
rotary joints. Using Grubler’s criterion,
the number of degrees of freedom of the
mechanism is

(@ 0
®d 1
(o 2
(d 3

A tapering bar (diameters of end
sections being di and d2) and a bar of
uniform cross-section d have the same
length and are subjected to the same
axial pull. Both the bars will have same
extension if d is equal to

@ (d+d,)/2

b Jdd,
© Jdd, 12
@ i +2

A bar of copper and steel together forms
a composite system are heated to a
temperature of 40°C. What type of
stress 1s induced in the copper bar?

(a) Tensile
(b) Compressive
(¢) Shear

(d) Tensile as well as compressive
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SET
A

52.

53.

RuEY g A g & IR o9ad
T § o H IR PR @ o el &
fou, s aor VvV aller & =@ D &

Yy A & AR Feeldr §?

(a) Va D"

(b) VaD?
0 VaD

VozL
D

(d)
T ol & & AU 3mads St
2.5 kW & &7 & A Iy g1 I e
gof 800 N g 3R &fear a1fd 90 m/min g,
ar it E&Tar dT VAT HY|

(a) 86.4%
(b) 55.5%
€  40.8%
d) 48%

ICRB-d=1fa® rfdaar ‘ww.#l.’ (@ify$)-2025
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52.

53.

For solid sphere falling vertically
downwards under gravity in a viscous
fluid, the terminal velocity V varies

with diameter D of the sphere as :

(@ VaD"*

(®) VaD?

¢ VaD

(d)

The power required for a turning
operation is measured as 2.5 kW. If the
cutting force is 800 N and the cutting
calculate the

speed is 90 m/min,

mechanical efficiency.

(a) 86.4%
(b)
(©

(d)

55.5%

40.8%

48%
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SET
A

54. us HNGH JofT dGHSH H FTAR &7 4

55.

35 W@ gl fedr g ® dmAs (1)
AT () R I (h) At W AR
g1 doeT 10 m/s & FEATER 9T § 35T &
frdr U wHg & fov, ot & e
duAT #H 9Rads —0.01°C/m g1 ST
YR & M I & AU, gAT & A
oA # 9Rads -0.1°C/s g1 ar S
CarT 3egerd fhU a0 A9AE (dT/dt) H
Fol IR &1 872

(a) —-0.2°C/s
() -0.11°CI/s
(0 —0.09°Cls
(d -0.1°C/s

yae & U, TH ORT God (v -)?)
carr fear ar Bl vwag &1 g@afad
(NETATST) Felel FAT grom?

(@)  2xy+f(x)

(b) 2xy+ &R

© Zlx*-y*)

(d)  2xy+f(y)

ICRB-d=fa® fddar ‘ww. .’ @if3d)-2025 23
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54.

55.

A weather balloon is rising vertically in
the atmosphere. Temperature (T) at
any point depends on both time (t) and
altitude (h). The balloon rises with a
vertical velocity of 10 m/s. For a given
time the change in temperature with
—0.01°C/m.
the
change in temperature with respect to
time is —0.1°C/s. The total change in
temperature (dT/dt) experienced by the

respect to altitude 1is

Similarly for a given altitude,

balloon is :

(a) —-0.2°Cls

(b) —-0.11°C/s

(¢) —0.09°C/s

d -0.1°Cls

For a  two-dimensional, steady,

incompressible and irrotational flow, a
stream function is given by (x2 —yZ).

The potential function of the flow

will be :

(@) 2xy+f(x)

(b)  2xy+constant
© 2" -y

(d)  2xy+f(y)
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A

56.

57.

58.
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100 mm SATH & e} & 1Y &y AT A,
Ife Hfear afd 1 m/s %’,Fﬁﬂffg'lﬁ(rpm)
frcelr gieir arfgu ?

(a) 190

(b) 150

(c) 180

(d) 120

P & FRUT FAEERT FH @
39T T Uidel des &l SIrdr 87

(@) O I agASH ¥ TAY A & ekl

ST g

(b) Tl Y aTsdichel ot & TehT STl &

(© TSl 3 Y ST &

(d) 3ugerd gslr
fef@a Tdieor & @ Siaar
WWW?W?

SeAENdS Yol T i & ol
HLAT §7

(a) FATF-FATRIT FHFIOT
(b) O ST dled HHIHIOT

(c) HFada-diecodAd faaror
(d) forew-gew FHROT

Scientist/Engineer ‘SC’ (Mechanical)-2025

56.

57.

58.

In face milling with a cutter of 100 mm
diameter, if the cutting speed is 1 m/s,
what should be the spindle speed (rpm)?

(a) 190
®) 150
(© 180
d 120

Brass is welded using oxidizing flame
due to

(a) Og2is prevented entering from the

atmosphere
(b) Zinc 18 prevented from
evaporating
(¢) Zinc is oxidised
(d)  All of the above
Which of the following equations
describes  the  behaviour of a

thermodynamic system undergoing a
phase transition?

(a) Clausius-Clapeyron equation
(b) Van der Waals equation
(¢) Maxwell-Boltzmann distribution

(d) Gibbs-Duhem equation
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A

59.

60.

61.
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W TWah HSS 39hIoT
Fefifeior MS &1 3uaRh 3uaior Sfadesrd
3 g¢ gl 3YaOT HATHhIA HI I0ET HY,
S 3UGRUT 24 m/min W T AT g

18 m/min

W (GTEE), SR HRw oRfeEl W
foeR &ar g, @ 0.125 AT

(a) 28 min

(b) 18 min

(c) 14 min

(d 22 min

Aol T H dos &F g & SRUT
grarg?
(a) oI gHTTad 8T F HITAIH I FHaAr

(b) dos F TrEfATH AT FHAr

(¢ ael (a) T (b)

(A 39GFT H A g G

HSS 18 : 4 : 1 & d¥ 39gR & faw
frafaf@a &7 @ laar Aeea @gr 872
(a) U&eT oAH H 1200° C e I fham

ST &

(b) UEe FHA @ 850° C T A fham
STl &

() Y& FHA @ 550° C T A foram
STl &

d) 3udFd F q FHIS A

Scientist/Engineer ‘SC’ (Mechanical)-2025

59.

60.

61.

The wuseful tool life of a HSS tool
machining MS at 18 m/min is 3 hours.
Calculate the tool life when the tool
operates at 24 m/min. Assume ‘n”
(exponent) which depends on cutting

conditions as 0.125?

(a) 28 min
(b) 18 min
(¢ 14 min
(d 22 min

Weld decay in stainless steel is due to

(a) Depletion of Chromium at heat
affected zone

(b) Depletion of Titanium in the weld
(c) Both (a) and (b)
(d) None of the above

Which of the following option is true for
heat treatment of HSS 18 : 4 : 1?

(a) First specimen 1is heated to

1200° C
(b)  First specimen is heated to 850° C

(¢)  First specimen is heated to 550° C

(d)  None of the above
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SET
A

62. FeATT IRFeTT FT HaY 7T & i 8§72

(a)

(b)
(©

(d)

Tag s g & 3ueor
sarfAfa

HICIT Fof UT g fhfarer

Hicdr T TF HicaT daaATT

Tdg ffaer vg sicar amasT

63. SAE1112 T & v #FAdAefEr

3T fohdelT g7

(a) 50%

(b)  75%

) 100%

(d) S9FT H A IS TG

64. THAJA Tolc W 337 Wd & o9 H
fFIfaf@d 3 W TaR #I

1L 3o fFeR @ x gt W AR
dE3E WA Hr ACS x2 & T A
Seerdr gl

2. 3O fFaR @ x g W galsw
IE3E WA H ACS x5 F T A
Seerdr gl

3. 3 Wd  dfFEeR g g
Jd Alegd® TE&AT 5 x 10° @ &A
gl gl

39ged HYAT A @ HioaT HUT FE g7

(a) Haer 1,233

(b) FHaer 132

() aer 133

(d) ST 233

ICRB-d=fa® yfdaar ‘wu.#fl. @if3dn)-2025 926
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62. Salmon’s hypothesis relates between

63.

64.

()

(b)
(©

(d)

Surface finish and cutting tool
geometry

Cutting forces and surface finish

Cutting speed and cutting
temperature
Surface finish and cutting
temperature

Machinability index for SAE1112 steel

1S

(a) 50%

(b) 75%

(¢) 100%

(d) None of the above

Consider the following statement
pertaining to boundary layer on a flat
plate.

1. The thickness of laminar

boundary layer at a distance x
from the leading edge varies as
X2,

The thickness of turbulent
boundary layer at a distance x
from the leading edge varies as
X415

The boundary layer is laminar
when Reynolds number is less
than 5 x 105,

Which of the above statements are

correct?

(a) 1,2and3
(b) 1 and2only
(¢) 1and3only
(d) 2 and 3 only
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65. U §¢ &b T 3T &5 dISeT ol Ueh TATT W | 65. A bourdon gauge connected to a closed
. ) tank indicates 40 kPa at a place where
40 kPa g2 B, S8l argAsend &
the atmospheric pressure is 95.48 kPa.
95.48 kPa g1 fer Tk 1 31 Samg W o If the tank is carried to a higher
ST ST . e W T 90 kPa ¥, elevation where the atmospheric
pressure is 90 kPa, the reading of the
ar 3t T QST fhcer gref? .
gauge will be
(a) 35kPa (a) 35kPa
(b) 60.37 kPa (b) 60.37 kPa
(¢) 45.48 kPa (¢) 45.48kPa
(d) 25.37kPa (d) 25.37kPa
66. et fagwor ST 7, Hiaa ufhar aw g? 66. In metal diffusion bonding, which are
S
the process variables?
(a) &9 3R agA=T (a) Pressure and temperature
() aE3IRTAT (b) Pressure and Time
(c) G, divAT 3R 5y (¢) Pressure, temperature and time
(d) dYHATA AT (d) Temperature and time

ICRB-3=fas 3rffar wa.dl’ (@fidn-2025 27
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SET
A

67.

68.

H7/g6 fhe &, H7 Fa1 A% adr g7

(a) I @A Hifern farelst & @y

AT

(b) T IWT H I A awrer= & @y
oq

(©) Hel 3R A YE & aTel e &1
qreT G

(d) T&d TfAHIOT & [TYU ATFE

& I @F AT A # 93F 100 mm
AT & fIT + 0.05 mm HN AT HAGE
I 31 AR 3@ dEE 1 ST g AT
& faT fear amar § 3R g afsa

TS

5 X ¥, @ gt & ardfaw
oty &7

(a) 4995.00 mm
(b) 5002.50 mm
(c) 5000.00 mm
(d) 4997.50 mm

ICRB-d=fa® fdaar ‘ww.#fl. @if3dn)-2025 93
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67.

68.

In the H7/g6 fit, the symbol H7

represents :

(a) Shaft with fundamental deviation

below the zero line

(b) Hole with fundamental deviation

above the zero line

(c) Hole with tolerance zone starting

at the basic size

(d) Shaft with tight interference

A linear measuring scale has a known
systematic error of + 0.05 mm for every
100 mm of measurement. If this scale is
used to measure a distance and the
reading obtained is 5 meters, what is

the actual length of the distance?

(a) 4995.00 mm
(b) 5002.50 mm
(¢ 5000.00 mm
(d) 4997.50 mm
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SET
A

69.

70.

0.5 mm Hr BT 3R 50 FBie=T ao

RFgel & @Y ARHHA H FgeAdH

IMOTAT fRcaT 87
(a) 0.01 mm
(b) 0.005 mm
(¢) 0.02 mm

(d) 0.001 mm

T & AT 1 mm Toldl §, S« ar goled
ffr ara €1 afe geaer e (R
& gE) W IRfera & & 100 TasmseT

3Hfhrd §, a sgeAdH ot fraeh gref?

(@) 0.001
(b)  0.020
© 0.010
d) 0.005

ICRB-d=fa® fdaar ‘ww.#fl. @if3dn)-2025 29
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69.

70.

What is the least count of a micrometre
with a pitch of 0.5 mm and a thimble

having 50 divisions?

(a) 0.01 mm
(b) 0.005 mm
(¢) 0.02mm

(d) 0.001 mm

A screw gauge moves 1 mm when
two rotations were given. If the circular
scale (near thimble) has 100 divisions
marked circumferentially, what will be

the least count?

(a) 0.001
(b)  0.020
© 0.010
d 0.005
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SET
A

71.

72.

farafaf@a # @ Fiaar sy 389 Fufa
& T @@ &, 9 Th TR 9ard g &
A ST § AN TJF A HAg W Th
fFeR AT 31fHare Femar Jrar g2

(a) TR YGF H NS AIHT g
o oEs F Ty W@H ¥ A

qRafcid g §

(b) TS N AAG ATUHA IS HT olalS
& a1y @& ¥ F qRkafda giar g
) TIg & A dAYAW IR el

ggry @ AEd d9HAT #w O OHR

g A e H AR A
Edl &

(@) 39 @l

GIErSt & drell S HTYUROT  Sfa3Tany
(3iTe1-31Th) TTelherl & forw, Aeafaf@a
Yacet A # §EQ  3Uged Fddh
Sl & 8?2

(a) VR AN

(b) TAASS Tdde

(¢) FHEUIAS gr8glicleh Yach

d) I AMY AHYG (CWH.UAC)
gadsh

ICRB-d=fa® fdaar ‘ww. .’ @if3d)-2025 30
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71.

72.

Which of the following is true for the
scenario of a fluid flowing along a tube
and a constant heat flux applied on the
tube surface?

(a) The mean temperature of the
fluid varies linearly along the

tube length

(b) The surface temperature of the
tube varies linearly along the tube

length

The difference between the tube
surface temperature and mean
fluad temperature
constant throughout the tube
length

(©

remains

(d) All of the above

Which of the following actuators is most
suitable for simple binary (on-off)
control applications such as door locks?

(a) Stepper motor

(b)  Solenoid actuator

(¢)  Proportional hydraulic actuator

(d) Shape Memory Alloy (SMA)
actuator
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SET
A

73.

74.

75.

Heclarar faen F&aor H, AeAfafad &
F ARk W fRa RfGs a8 Rl
T8l AT ST 82

(a) GcIHATT

(b) SI8cd EW

(c) 3faHE IUTih

(d) o g

TJeifdca oork ReRer (Taveww) #,
oz =N & ®7 H HAAR 9T fFgenr
3UAET AT Srar €2

(a) &d WICMlelAR

(b) yAfcaFes framie

(€ g ar-Fgeer Wae

(d) GT3SARd UleldA AT T1qu

fra e fafestor gfsear & dr ee)
T 3T FIh gd AT FRT A
gl &7

(a) Wgos
(Th.31.TA)

(b) Helfeed ofo’ [HeReT (Ta.Ter.Tq.)
) TIRAfrAEmhr (TH.Te.T.)
(d) 3oacisl St Afecd (3.&1.Ta.)

[ERIEING] Arsferer

ICRB-d=fa® afdaar wu.dfl. @iy dn-2025 31
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73.

74.

75.

In multibody dynamics simulation,
which of the following is typically not
considered a rigid body parameter?

(a) Mass

(b) Inertia tensor

(c) Damping coefficient

(d) Center of gravity

In Selective Laser Sintering (SLS),
what 1s typically used as the build
material?

(a) Liquid photopolymer

(b) Thermoplastic filament

(¢)  UV-curable resin

(d) Powdered polymers or metals

Which additive manufacturing process
involves curing liquid resin using a UV
laser?

(a) Fused Deposition Modeling (FDM)

(b) Selective Laser Sintering (SLS)
(¢c) Stereolithography (SLA)

(d) Electron Beam Melting (EBM)
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SET
A

76.

77.

78.

g fasha Hed T 300 9fd e §,
aRadt @mera % 200 wfd e ®
AR fuiRa @mra & 50,000 g
STH-3TET ATAT fohcdell 872

(a) 100 A
(b) 150 A
(c) 200 A
(d 500 A

Teh HMA @ T 11,000 HT P W
TleT AT g1 Hfedd 3UART FdTHIer
9 a¥ § IR FEIRT FeT T 2,000 Bl
ay w1 Bfoe f/BfT & 3mur w), g=d
a¥ & AU radede fhdel T grem?

(2) 1,500
(b) 1,200
() 1,000
d 800

T B F olfaar disieec #H, PERT
fafafer & T AT 3ol 3
IRMEKT §HT = 8 AsIe, gew Henfaa
Tag=10 fAde, fREmEd T#g =
14 fAsTe

ar arfafafer 1 gHTlaa AT fehcer glam?
(a) 12.13 min
(b) 10.33 min
(¢) 10.76 min
(d) 11.25 min

ICRB-d=fa® fddar ‘ow. .’ @if3d)-2025 32
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76.

7.

78.

If the selling price is Rs. 300/unit,
variable cost is Rs. 200/unit, and fixed

cost is Rs. 50,000, what is the break-
even quantity?

(a) 100 units
(b) 150 units
(¢) 200 units
(d) 500 units

A machine is purchased at a cost of
Rs. 11,000. The assumed useful life is
9 years and the salvage value is
Rs. 2,000. Based on sum of year digits
method the depreciation for the fifth
year would be Rs.

(a) 1,500
() 1,200
() 1,000
(d 800

In a small engineering project, three
time estimates of a PERT activity are :
Optimistic time = 8 min, Most likely
time = 10 min, Pessimistic time =
14 min

The expected time of the activity
would be :

(a) 12.13 min
(b) 10.33 min
(¢) 10.76 min
(d) 11.25 min
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SET
A

79.

80.

H R g & fau, #Aww @
200 A &, IR Ay 5 @A g1 39
R gga & aqgat (&w) & e
fepcterr 87

(a) 40
(b) 80
(¢ 60
(d) 100

T A-3iR-cgd FoAT fafagsms (1 e
U, 2 TS YME) @ 3TAET 340 K W
2.73 kg/s " HIY & FEGAT A &
fow foham STar &1 doele <ge @ SRl
gl W @l &, 3R e Hagel Ionsh
10,000 W/m’K gl cgdt # gaer & T
Mol Sl &1 A 15°C &, 3R
feter amoes 30°C & fess wdt @ &
19 mm SAE HT gcell QaRT arell gl
& 39T AT ST O3RN egSt &
ATeTH ¥ vdifed oo & 3igd 39T &
0.5 m/s 9 AT I@T S0 gl o 3uier
N S dlell TFSl W FFAdH HE
feia w12

ST & qUT i p = 998 kg/m?,
i = 0.000959 Pa.s, hy, = 2.34 x 106 J/kg,
k = 0.606 W/mK, Cp = 4181 J/kgK

(a) 680
(b) 720
(¢) 460
(d) 920
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79.

80.

For a gear pair, the center distance is
200 mm, and the module is 5 mm. The
sum of teeth in the gear pair is:

(a) 40
(b) 80
(c) 60
(d) 100

A shell-and-tube  heat
(1 shell pass, 2 tube passes) is to be

exchanger

used to condense 2.73 kg/s of saturated
steam at 340 K. Condensation occurs on
the tube and the
corresponding convection coefficient is
10,000 W/m2K. The temperature of the

cooling water entering the tubes is 15°C

outer surfaces

and the exit temperature 1s not to
exceed 30°C. Thin-walled tubes of
19 mm diameter are to be used and the
mean velocity of water flow through the
tubes is to be maintained at 0.5 m/s.
Determine the minimum number of
tubes that should be used?

Water properties: p = 998 kg/m3,
u = 0.000959 Pa.s, hy, = 2.34 x 106 J/kg,
k =0.606 WmK, C, = 4181 J/kgK

(a) 680
(b) 720
(c) 460
(d) 920
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SET

81.

82.
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qIT ‘@ / PART ‘B’

JfAATTar / evAar gdayor
APTITUDE / ABILITY TEST

28 AT 2006 I Tedlg HI HiAar feaT
ar? (1 3i)
(a) AR

(b) YA

(¢ wfAar

(d) TREER

azg 1: Iffer & IR a9 gl

deg 2: o gTal @ MW A § 3R

ar gear & AW gl gl
azg 3: Y g dsfear gl
g Ygd did FUT TJzm g, o
ffaf@a & a siaar sy faaa:

azT g7

I. &F ¥ A Th oSl & 3
arelr 81

II. & ST 5% gl

III. oISl &7 3y ot 2l (1 37h)

(a) daol

(b) ael 11

() ohad II 3R III
(d) +S ff FUT AT I TS &

Scientist/Engineer ‘SC’ (Mechanical)-2025

81.

82.

What was the day of the week on

28th May, 2006? (1 mark)

(a) Thursday

(b) Friday

(¢) Saturday

(d) Sunday

Fact 1: Jessica has four children.

Fact 2: Two of the children have blue
eyes and two of the children
have brown eyes.

Fact 3: Half of the children are girls.

If the first three statements are facts,
which of the following statements must
also be a fact?

1. At least one girl has blue eyes.

II.  Two of the children are boys.

ITII. The boys have brown eyes.
(1 mark)
(a) Tonly
(b) Il only
(¢) II and III only
(d) None of the statements 1s a

known fact
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83. s UGS FATIT 2-8 Hfoteilr arell | 83. Many business offices are located in

sARGr 7 frua g1 afe fredr saRa &

buildings having 2-8 floors. If a building

has more than 3 floors, it has a lift.

3 ¥ U« AT 8, a 3@A foue If the above statements are true, which
g ¥ I sWeEd FuT Tg ¥ ar of the following must be true? (2 marks)
FrAfafd & & FleRT T @ ARw?
(2 37)
(a) cEd Afde W fawe &g & (a) 20 floors do not have lifts
() 7487 Ao W fowe & (b) 7% floors have lifts
() Had dRT AT & W FHr ATTAT (¢) Only floors above the 3t floors
) fowe & have lifts
(d) @ AfFEr g% fowe ganrr q§?,|'r (d) All floors may be reached by lifts
ST Hehl &

84. U U H ™A 8 Td Hex gl Ife | 84. A cube has a volume of 8 cubic metres.

rC et $r de s a’NlFﬁ X & AT, ar If each side is doubled in length what

3T AT 3AdT GeT Hied H T gIEm? will its new volume be in cubic metres?
(1 37h) (1 mark)

(a) 45 (a) 45

(b) 35 (b) 35

(c) 64 (¢ 64

(d) 87 (d) 87

ICRB-3=fas 3rffar wa.dl’ (@fidn-2025 35
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SET
A

85.

86.
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45 ofiex & fAaor #, @l & o 3R
qHEG & °e H AT 1 : 2 g1 IR

3T 2 : 18 &, aF 3§ fohdelr A

AeAl T Gl TR grem? (1 3ih)
(a) 15 @fiex
(b) 45 X
() 55 @Y
(d) 65 oieX

AFIf@d & O *iaar 3fedi@d Ads

THTSIAT Golcd Helel 3T IR ood T

W T Bl 87 (2 37h)
(a) IMEHY faavor

(b) Gl faeRor

(© Yo faaRor

(d) g ¥ F fFagor

Scientist/Engineer ‘SC’ (Mechanical)-2025

85.

86.

In a mixture of 45 litres, the ratio of
sugar solution to salt solution is 1 : 2.
What is the amount of sugar solution to
be added if the ratio has tobe 2 : 1?

(1 mark)

(a) 15 litres

(b) 45 litres

(¢) 55 litres

(d) 65 litres

Which of the following mentioned
standard probability density functions
Random

1s applicable to discrete

Variables? (2 marks)

(a) Gaussian Distribution

(b)  Poisson Distribution

(¢) Rayleigh Distribution

(d) Exponential Distribution
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87. 3¢ 3 I F TAd For fAemey | 87. Andre and Betty together weigh
S
. 150 pounds. Betty and Chris together
150 933 gl AR FE = Ao
el 180 pounds. Andre, Chris and David
gele 180 U3s gl 3ng, fra 3 3fas together weigh 360 pounds. Altogether,
F I Fol BT 360 USSP Fa the four of them weigh 450 pounds.
‘ ‘ How much does David weigh?
Ao, 37 IRt & aote 450 9138 gl (1 mark)
3fas &1 a9t fohdaT 87 (1 37)
() 60 9I3s (a) 60 Pounds
() 90938 (b) 90 Pounds
(¢) 160 938 (¢c) 160 Pounds
(d) 210 938 (d) 210 Pounds
88. Statements : Some books are tables.

88. YA : Fo fhad ad g1 FT oo

aqoT g
sy :
I %o gur fahdr gl
II. 31 fohde gdor 7ET &l (1 3ih)
(2) Fae fTswy I 3TER0T e §
(b) hael TAShY 1 HTETOT ATl &
(¢ A A1 AT I 3Eor Xl §
(d) I 3R II et 3HeTaor Xd g

ICRB-d=1fa® fddar ‘ww. .’ @if3d)-2025 37
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Some tables are mirrors.
Conclusions :
I. Some mirrors are books.

II. No book is mirror. (1 mark)

(a) Only conclusion II follows
(b)  Only conclusion I follows
(c) Either I or II follows

(d) Both I and II follow
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SET

89. FY :
Fig ot Afgem e 7 o Tl
o Afger e vyde g
fasay

&Y TYClE Wel Fohd &

II. $S TYellc WA Fehd 8 (FfSeT)|

L.

(a)

(b)

(©

(d)

90. gesT et & TUE W FAAr FEAT

(2 37)
el forsehy 1 3eTEROT &l &
oot fAsHy 11 IeTeR0T T §
7 o 1 97 11 37e]ER0T el &

F ar I 3R & & I 3egeor X §

3TUEf? (1 3ih)
o o
5
13| 8
(a) 45
(b) 25
(¢ 39
(d 78

ICRB-d=fa® fdaar ‘ww.#fl. @if3dn)-2025 3s
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89. Statements :

90.

No women teacher can play.
Some women teachers are athletes.
Conclusions :
I. Male athletes can play.
II. Some athletes can play (Tough).
(2 marks)

(a) Only conclusion I follows
(b)  Only conclusion II follows
(¢)  Either I or II follows

(d) Neither I nor II follows

Which one will replace the question

mark? (1 mark)
P e
5
13| 8
(a) 45
(b) 25
) 39
(d) 78
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SET
A

91.

92.

SHH 9 3eRT 3R/AT FEI3T FT v
e fear = g, o9 9 Ix
faed (a), (b), (c) 3R (@) f&w 71v &I I
fahed T, S U v wdisier & gyor
ofd & T TATAT-Serdr &l
ANS43Q12

@) AWNGPEQIL

o SIPEPCUA

© GUHNAEIORI

& a8 3mpfa @ @ R AR fiw aw
QT & 3caX SIfaiT|

Ife 50 Pedldd Wold 8, 40 fohehe Word
g, 30 el TWed &, d 3T
fEenfsal & dear =1 8, S pedra A
Tord 872

(1 37e)

(2 3)

v

hodTel

O
Go)
&

VN
(a) 45
(b) 85
(c) 52
(d) 50

ICRB-3=fas 3ffgar ‘w4’ (@ifi3d)-2025 39
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91.

92.

In this, you are given a combination of
alphabets and/or numbers followed by
four alternatives (a), (b), (¢) and (d).
Choose the alternative which closely
resembles the mirror image of the given
combination.

ANS43Q12 (1 mark)

AUerEQIR

SIQELBUA

© GVAEIPRI

Observe the given figure and answer
question below.

If 50 play Football, 40 play Cricket and
30 play Basketball, then what is the

number of players who play Football or
Cricket but not Basketball? (2 marks)

Football

%

()
(b)

Basketball

45
85
52
50

()
(b)
(©
(d)
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SET
A

(a

(b

(1 mark)

)

)

(©

93. %o FY W T & fov =faf@a & | 93. Which of the following boxes should
replace the question mark (?) to
q e Sl @ g e (?) & T
complete the pattern?
R gfaeafia s@r afge? (1 37) = - -
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94. o v Peedt # ¥ SlAEr Heey e 94. Choose which one of the options best

: fits the missing symbol? (1 mark)
Yciieh o AT W FEH ST 67 (1 37h)
O=O00 [ D000 [ 0000 OmO0 | RCmO | om0
OO0 | ROCmOo | OO0
oooo | booo | omog o000 | 0ooo | oroo
0000 | DD0OR | OROO
T EEE AERA | HaaH | Hea
O00R | 0000 | 0000 s ESEE gggg
B ? B
H OmROO | OooOR OxRO0 | 000X
axod axROd
(a) |OMOO (a) |OmOO
0000 0ooo
0000 0000
(b) |omo (b) |oomo
®OOO ®OOO
gooo good
(¢ |EEO0 (¢ |EEO0
gooo oood
®OOO ®ROO0
(d) |COmO (d) |ocmo
gooo gooo
95. iy 3Mpfa S/@er Hr goT SHiar &2 95. Which figure completes the series?
C C N

@2 37F) (2 marks)

@ @
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et &g Few / Instructions to the candidate

5. HET ‘% & A dgfddedlT 92T & 3caX AT 5. All objective type questions in Part ‘A’ carry
N . equal marks of ONE for a correct answer,
AT QTGD[ Sc §F UF 3F, S A & W ZERO for no answer and - 0.33 (negative
eI Ik T TAd ook & W - 0.33 marking) for a wrong answer. Part ‘B’
(ROTHA® 3ih) &1 HRT @ H HelT-37c9T Fear contains 15 objective type questions with each
- question carrying different marks, totaling to
L LU LU A C ool GELCE 20 marks. There is no negative marking for
20 3 F 15 Sgfachedd et &l MO @ A Part ‘B’.
FIS FHUMcHS 3ich 81 8
6. TH UY%T & T T ¥ 3W™F 3cay &I Ireld 6. Multiple answers for a question will be
SeaT HieAT ST regarded as a wrong answer.
7. ?E?Tfef & odem Fr AR AT F SIEGT Féhdr 7. Although the test stresses on accuracy more
3 . than speed, it is important for you to use your
& R fere I HHG TG time as effectively as possible.
ﬂacaqgi I
8. 3o YW U FHI A5 o &Y, S HUF foU 8. Do not waste time on questions, which are too
oy ¥ : : difficult for you. You can go on to other
SRl %l. 3 qgﬁ = e H W o questions and come back to the difficult ones
TUT HiST Tl A 91 H gl I Fhd ol later.
9. T W FI Ifgall R FIA Pl H A ITT B 9. Question booklets have been marked with
e A or B or C or D or E on the right hand top
MECAMDAEH Ftr A . . I E, corner, which is mandatory to be written on
o8 3NTAINR. 99 H U 90 dierd A ferget the OMR sheet in the box and bubbled
T 3T T ¥ LT NRIF T, O T e appropriately, failing which, the answer sheet
. . will not be evaluated.
W 3k I & HodTdheT 1 fohdl STaaT|
10. 99T cﬁaar H U v T &1, afg 39T 10. Space available in the question booklet could
) YT R be used for rough work, if required. No
&, ;aﬁ?—j eq o ST EHa separate sheet will be provided.
37ctaT CECIRCAC] SuEf|
11. 39Uy 96 W &R Fa T Uge, 3egf 11. Before signing the attendance sheet, the
R P = P candidate should write the Booklet Code in the
# ) " S s I attendance sheet. Candidates should sign
IR A Fad IS AH O F AT @ against THEIR names only.
FEATER &l aIfgul
12. odrem & AT W, (1) By 9w g3 af@a 12. At the end of the test, (1) Written Test Call
2 Letter(s) with photograph pasted on it and
T A T FE () WA T, (2) OMR Answer Sheet shall be returned to
et & dlar & wfer @ur R s the Invigilator and shall not be carried by
aRfeufy # st ganr arwer @ wdt & S the candidate under any circumstances.
ST TifRul
13. 3reaft &t 399 MNTHINR. 3 99& &7 13. Candidates will be given copy of their OMR

fd @ Sreeft, O aseft qEmr @t amdh
weHt & WaUEEE @ e TR

answer sheet, which should be carefully
retained by the candidate for all future
references.

k%
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