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1T ‘R’ / PART ‘A’

a7 / vy [y

Area / Discipline Specific

2 oo THISAT YUTTell & IraX T grar gl
g% $r afafed FSAT FT 336 kJ/kg AT
qrer dr JAfse FSATRAr & 4 kd/kgK

1.

What is the power of 2 tonne refrigeration
system? Latent heat of ice may be taken
as 336 kd/kg and specific heat capacity of
water as 4 kd/kgK.

HIAT ST

(a) 7.7kW (@) 7.7kW
(b) 70kW (o) 70kW
() 125kW () 12.5kW
(d 0.7kW (d 0.7kW

Teh TN TUSS 3IEl b 9 & cald 3Heldrd
q yarfad gt § 3R aRaer amgse 300 K
g I ATETH 1 TEISH FIhih 1.5 &, o

An air standard Otto cycle operates with a
compression ratio of 9 and the ambient
temperature is 300 K. If the adiabatic

index of the medium is 1.5, what 1s the

ZaTaT AT &7 efficiency?
@ 75% (a 75%
(b) 66.67% (b) 66.67%
() 50 % () 50 %
d 33% d 33%
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AfeetaR 3@ s ——— 3T Fgl I 8
(a) ATIATA- Tegrdl e

(b) GaTa- AT =AE

(0 &ara- ard enfar =re

(@) ard eRar Teendr @

arEdfds A gaER Iy A FHERT &
(a) &ard 3R amHEe A gar §

(b) &SI IHARH QAT & IR ATIHA g
S Bl &

() mﬁmagamgﬁm%

(d) ma@wm%mw
3cafs giaT §

T 12 mm I 3R 2.5 m o« AT
T H B3 H OVURRET Tdg W I@T
ST § 3R 300 K & 400 K d& &7 foRam
AT g1 B8 W ddg derd 47 gl (TEreT
& Y@ JER & Ul & 105 K; T &
AT @AETT & 200 MPa 3R Torw
Al &I 210 GPa HET )

(a) 52.5 MPa
(b) 0.525 MPa
(¢ 1MPa

(d 0MPa
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Molliar diagram is also called as
(a) Temperature — entropy chart
(b) Pressure — volume chart

(¢) Pressure — enthalpy chart
(d) Enthalpy — entropy chart

Real gas behavior approaches ideal gas
equation when

(a) Pressure and temperature are very
high

(b) Pressure is very
temperature is very low

high and

(c) Pressure and temperature are very
low

(d) Pressure is very low and
temperature is very high

A stainless steel rod of diameter 12 mm
and length 2.5 m is kept on frictionless
surface and heated from 300 K to 400 K.
What is the thermal stress on the rod?
(coefficient of linear expansion of the steel
may be taken as 10-5/K; yield strength of
steel as 200 MPa and Young’s modulus as
210 GPa)

(a) 52.5MPa
(b) 0.525 MPa
(c) 1MPa

(d O0MPa
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6. g & A ded H Hodr T&acHS §

¥ ———— & U gidr &l
(2) 3¥HIH AT g
(b)  3MTERIHA FIEUUT AT
() 3T AT T

(d) 3T IURYUT TATT

7. u% gars uikar A, v &fas d99, SEF
AETH § el g5 41q STl aTel 9ffT &
HT IR dF g & AT SE ¥

——————— A &
(a) TR

(b) R

(©) HINER

d WR

8. 3D Tifear etk &
(a) TTATCHS(Telided) ook HeRar

(b) TIATCHSH(TATFeT) ok AT (AT

(c) Sodeld S TeI(AfeeaT)

(@ 39 @l
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6.

Radius of the
numerically equal to

Mohr circle of stress

(a) Maximum normal stress
(b) Maximum shear stress
(¢) Average normal stress

(d) Average shear stress

In a casting process, a horizontal channel
through which molten metal flows from
pouring basin to reach mold cavity is
called

(a) Runner
(b) Thinner
(¢) Corridor

(d) Raiser

3D Printing Techniques are
(a) Selective laser sintering
(b)  Selective laser melting
(c) Electron beam melting

(d) All the Above
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10.

dee & goff s (Raffedar sare) a1 &=
FEd & ?

(@) V-3I3(samEe)
(b) L-Sig(=arse)
¢ O-Sh3(=arse)
@) T-Sg(=arse)

fArrfra 3@ sifasw od & [(Affe
AIEs g2l WT 1 FIAar [Aehed 37 Aldes]
#T Ter fawuor g7 (@fsshee e, y 3R w
HAA: (TgeT) TS, (WiHa) AT 3R

SN ’

(TTH) 3edde Fr AT &)

a
(]

—Variable stress (o,) —»
[

0 ay Om
«—— Mean stress (o,,) —»

(@) 1 - @S dMEe, 2 - ASHT IS,
3-SR st

(b) 1 - IEHT S, 2 - HISTE oS,
3 - AN AT

(¢ 1 - AIEEA dBed, 2 - AR NS,
3 - IEHT olrget

d 1 - AR aEd, 2 - ASEH oS,
3 - IESHA ST

ICRB-dwfas 3fhar ‘wa.dl’ (@ifd)-2023
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9.

10.

What is the revolving joint of the robot
called?

(a) V-Joint
(b) L-Joint
(¢) O-Joint
(d) T-Joint

The diagram below is showing the various
criteria of fatigue failure. Which option is
the correct representation of these
criteria? (Subscripts e, y and u represent

endurance, yield and ultimate
respectively.)

) 3

L 2

5

3 1

ﬁ

a. Tm

)
-

<«—— Mean stress (g,,) —

- Soderberg line, 2 - Goodman line,
3 - Gerber line

(b) 1 - Goodman line, 2 - Soderberg line,
3 - Gerber line

(¢) 1 - Soderberg line, 2 - Gerber line,
3 - Goodman line

(d) 1 - Gerber line, 2 - Soderberg line,
3 - Goodman line
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11.

12.

13.

ey vere & fafdrse soRar s ————

& 3gdrd H aRenid fohar e &

(a) gegART 3R Ty 3:IUT§<_*N:T
(b) Eelcd 3N FH AlgeH
(c) Y Higerd 3R Telea
(d) TIrH A 3N GeTA

R-FaAER 3R Rl awe & fiT
goie afd Faid & & faw 3w i
et aTel IR &7 9K §

(a) ¥R FRR
(b) gferrer R
(¢ dad R
(d arF e

fArfra & @ Fia @ IRer e guig
AR (VFage Yo &is) & fov 3uged =t
gl

(a) 39 I ST FARET

(b) WIER Fcae dre aaqnaT
© fe g it

(d) we Afdgaa Fer SARTT
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11.

12.

13.

The specific stiffness of a material 1is

defined as the ratio of

(a) Mass to Young’s modulus
(b) Density to Young’s modulus
(¢)  Young’s modulus to Density
(d)  Young’s modulus to Mass

The type of gear used to transmit
rotary motion between non-parallel and

non-intersecting shaft is

(a) Spur gear
(b) Helical gear
(¢) Bevel gear
(d) Worm gear

Which of the bearings given below is not

suitable for axial thrust load?

(a) Deep groove ball bearing

(b)  Angular contact ball bearing

(¢) Single row tapered bearing

(d) Straight Cylindrical roller bearing
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4. rAfaf@d & ¥ FI1 TS SV =18 gl

(a)

(b)

(©

(d)

15.

T @d H O a1 T &I des &HAT

Pl FGIT g2

(a)

(b)

(c)

(d)

HH P sce 3T 3FdeT & ufa
 dg
3IWF e dhee AN AT &

gfa @« ST

S

HH P e 3T 3FdeT & ufa

IVF FEAT FHee 3R AT &
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14. Which of the following is not a casting

15.

defect?

(a)

(b)

(©

(d)

Spatter

Blow holes

Cold shut

Hot tear

Which of the following improve weld

ability of steel?

(a)

(b)

(©

(d)

Low carbon content and poor affinity

to oxygen

High carbon content and poor

affinity to oxygen

Low carbon content and good

affinity to oxygen
carbon content

High and good

affinity to oxygen
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16.

17.

18.

e %y fAfSRT O 100 mm eI arelr
fafeer #wex & Ty Fswfea frar s §,
Sa# 4 gia § 3R s 1fd 300 rpm g
afe ufa gid 15 0.125 mm &, @ mm/min
H ool BIs FAT § ?

(a) 90 mm/min

(b) 120 mm/min
(¢) 150 mm/min
(d) 180 mm/min

93 S & BE B U TWe ¥ T & v
frT S arelr ARhfEeT gaTesr @ T@Er A
T 82

(2) T3fefor, afFar, SR
(b) f3fefar, Sifer, {far
(o SR, f3fofar, {fFfar
(d sRarn, dfFe, 3

U&h U¥s oic AT gfehar &, e &

e @1 g oy —— &
RO gl &7

(a) Taegd Tarafaew fhar

(b) 3Imafas Rge

(c) TS AT

(d) el 3R arsdieoT
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16.

17.

18.

A face milling operation is carried out
with a 100 mm diameter milling cutter
having 4 teeth and spindle speed of
300 rpm. If the feed per tooth 1is
0.125 mm, what is the table feed in
mm/min?

(a) 90 mm/min
(b) 120 mm/min
(¢) 150 mm/min
(d) 180 mm/min
Which i1s the correct sequence of

machining operations to be performed to
finish a through hole of large diameter?

(a) Drilling, reaming, boring
(b) Drilling, boring, reaming
(¢) Boring, drilling, reaming
(d) Boring, reaming, drilling

In abrasive jet machining process, the
main mechanism of material removal
takes place due to?

(a) Electrochemical action
(b)  Ionic dissolution

(¢) Mechanical impact

(d) Melting and evaporation



) defas wfdar T @) & wg & P st SET
7‘_" eq faf@a afam - 2023

%ﬂ'ﬁ ISro A
WRITTEN TEST FOR RECRUITMENT TO THE POST OF
SCIENTIST/ENGINEER ‘SC (MECHANICAL) - 2023

19. v AT & 9 UTe 39 & oo #| 19. A manufacturer has the following data

. regarding a product.
farfaf@a smeer B
Fixed cost per month = Rs. 80,000

i AE AT e = %.80,000 Variable cost per unit = Rs. 350

9 gfae TRESHT aeT g = $.350 Selling price per unit = Rs. 500

Production capacity = 1600 units per

afd giee fasa #ea = $.500

month
3cUlea &THAT = 1600 II"FIT:," gfa #ATE If the production is carried out at 75% of
afr IcEd 75% #7 RE &ATT 9T W the rated capacity, then monthly profit is
T (in Rs.)
frar ST &, aF A1 oo § (3. H)
(a 1™ (a) 1Lakh
(b) 1.2 eM@ (b) 1.2 Lakhs
(¢ 14 &M@ (¢) 1.4 Lakhs
(d 0.8 sr@ (d) 0.8 Lakhs

20. us PERT afafdf®™r & fov, =gaaqd g#ag 6/ 20. For a PERT activity, the optimistic time is

. 6 minutes, the most likely time 1is
fAee, wats @fad @&y 9 fAee 3R

9 minutes and pessimistic time 1is

sftwas @ 16 fAae &1 ar aifafafer @ 16 minutes. The expected time of the
T T (@b #) T &2 activity (in seconds) is

(@) 600 @ 600

() 540 b 540

© 620 © 620

@ 580 @ 580

ICRB-d7fa® sifd<ar ‘wa.dl’ @fRdn-2023 19
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21.

Udh U Soc U fOeN 9T Iordr § 3R

2.5 KW & 9laX AR &l gl Soe &l
{@F 991 2.5 m/s §1 T AT 165° § 3R
dec U9 foRell & & 1 gyor Jonew 0.3
gl I dec & URMAF Tod & 10% dw

ger fear Srar g, @ uaR T=ROT W F4T

TG BT &7 (o & hgee 31 3maeher

JHIT T FI0T AAT §U)
(a) YTa HWOT 10 % de §¢ Sl g
(b) UTER HTWROT 10 % de b el &

(c) 9TeR HTROT SHIET 8 Sifell §

(d) YTaR HTROT 3T & ST g

ICRB-dwfas 3fhar ‘wa.dl’ (@ifd)-2023
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21.

A flat belt run over a pulley and
transmitting the power of 2.5 KW. The
linear velocity of the belt is 2.5 m/s. The
angle of lap is 165° and the coefficient of
friction between the belt and pulley is 0.3.
If the initial tension of the belt is
increased by 10%, what is the effect on

power transmission? (neglecting the slip

and centrifugal effect of the belt)

(a) The power transmission is increased
by 10 %

(b) The power transmission is reduced
by 10 %

(¢) The power transmission is doubled

(d) The power transmission is reduced

to half
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22.

23.

4 Q@ s O A, TR gegAT m,
HORAT k dlell &1 TSI el & Sfsr g3m
€1 YT YOIl & Hepfcieh 3gfed T §7?

@
O oy
©  Soae
@ =

U 3gAfGT TEII-geIAT YoTell & Teh

39T §oT & VAT @RI £ =0 W alelel

AT ST & aF Peafaaa & @ =7 a8

g2

(a) IS 3radHc 3T 0 & 1 & & g,
ar youTel IS alelel TG el dal

(b) IR raFcs 3= 0 & 1 & &= §,
ar 3iad: gomel e 7 3 Srwehr

(© I aFcs Ui < 0 §, ar gorel
ad: fJue & 37 Sreelt

(d) YT §RRAT areled lar Tgafr
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23.

A mass m is attached to two identical
springs having stiffness k as shown in
figure below. The natural frequency of the
vibrating system is

@ L5

27 \'m
1 [k
27 ' m

© LXK

% 2m
1 [ak
27\ m

(b)

(d)

A damped spring-mass system is forced to
oscillate at ¢t = 0 by the application of an
1mpulse force. Which of the following are
true?

(a) If the damping ratio is between
0 and 1, the system will show no
oscillations

(b) If the damping ratio is between
0 and 1, the system will eventually
come to rest

(¢) If the damping ratio < 0, the system
will eventually come to rest

(d) The system will always oscillate
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24. wgry F g AU, S dd@ Fomr &

25.

3THAH AT T cATar §, W ag AR &

dEd e ¥ U IEMWT F T §,

HEgeT gl

(a) Qﬁﬁ?‘lﬁﬁw

$HORdT &7 AT

(b)

()  YcITEYAT 0T

(d) 39FT H § I &

Tsh FEle BhifoRer [3ffe Wrae CFC,
R — 32 3R 3@f@ar & @ 300 K & 270
K & d9vAT d & & &ar g, ar S

ar Ifheie Sgax COP &ar g2

(a) CFC
(b) R-32
(c) AT

(d) @ gAET COP & &

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
Scientist/Engineer ‘SC’ (Mechanical)-2023

13

24.

25.

The property of the material that

represents maximum amount of strain
energy that it can absorb before it

fractures under load is called:

Modulus of Resilience

(@)

(b) Modulus of Toughness

(¢) Modulus of Elasticity

None of the above

(d)

A Carnot refrigerator works 1in

temperature range of 300 K to 270 K with
different refrigerants CFC, R — 32 and
Which of the refrigerant give

ammonia.

better COP?

(a) CFC

(b) R-32

Ammonia

(©

(d) All gives same COP



€ﬂ4i ro

defas sfdaar Twdl @) F 9g F v ol
¢q faf@a wlem - 2023

WRITTEN TEST FOR RECRUITMENT TO THE POST OF
SCIENTIST/ENGINEER ‘SC (MECHANICAL) - 2023

SET
A

26. afof@a & @ a9 o I &

gfafafRica s 872
3 r 9 3
E 4 2 PVI= constant
i : “h 1
Volume V " Volume v
I [
T
E o 3 4
0 £ i B
F
e o8
i 1 2 1
»S >
Entropy, S Entropy S
[11 A%
(a II
®) 1Td III
© 1T IV
() 3uFa @l

217.

I yare & §gd B &F H gI i A

26. Which of the following represent sterling
cycle
3 I 9 3
:é 4 E PV!= constant
: i ;
Volume V 4 Volume v
I [
T
’ o ! :
B 7 -
& 2 )
= | b
L B T2 1
> S b
Entropy, S Entropy S
[11 AY
(@ 1II
(b) TandIII
(¢ TandIV
(d) All of the above
27. Rapid and sharp changes in fluid

aRg 3R g gRada =
Fed 87

(a) hdreerd
(b) ek dd
(c) TsllHAT
(@ afeRar

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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properties in a very small region of gas

flow is known as

(a)
(b)
(©
(d)

Cavitation
Shock wave
Sublimation

Chocking
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28. Tegldt & T IRASH @r ¥, I o H
100°C W arsdishd farar Srar g1 o &
arSdIeRRoT T ICd FSAT A 2238 kd/kg &

w9 # forr o)

(a) 22.38kJ/kg K

(b) 2.238 kd/kg K

© 6kJkgK

(d) 100 kd/kg K

29. fFAfaf@a sy« f I HC

G) FF 3T Aoh A Fe g

(i) A d9AT )R TS & @y Fear
FI HGIA-UGT  HId gU TH Teh H
FI ICEA FEAT a9 ool & forw
g9 &

(i) VF 3UHIOT T AT FAT 3THT §,
S T G F Farfoad gew 53 @ ot
s & FAT & TAGRUT & 3erar
PIS 3T YHTT 3cUeo] Al P

(a) G FHYUT AT &

(b) TN FUA T &

(© HUT (i) AR (iii) T &

(d) YA (i) 3 (i) T &
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28. What is the change in entropy when water
1s vaporized at 100°C. Latent heat of

vaporization of water may be taken as

29.

2238 kd/kg.

(a) 22.38kd/kgK
(b) 2.238kd/kg K
(¢ 6kdkgK

(d) 100 kd/kg K

Examine the following statements:

®
(i1)

(iii)

(a)
(b)
(©
(d)

Work is high grade energy

It is possible for a heat engine to
by
exchanging heat with bodies at same

produce work in a cycle
temperature

It is impossible to construct a device
which operating in a cycle will
produce no other effect other than
transfer of heat from a cooler to a

hotter body

All statements are wrong
All statements are correct
Statements (1) and (iii) are correct

Statements (11) and (i11) are correct
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30.

31.

FHATGAT Sl & dd & Uh Fg & e H
3HAT qRUTHAT YT I g F dEw H
TCH & HTEUI & A0 AT & s_IaT

g &1 38 YAT # el SATem
gl

(a) aRFAleT o7 THT

(b)  3meuil @ fafey

(¢) WfhT Feil & T F1 TA

(d) AT el B gAT

AT 9PR & e Fr yidee faPpfa aw
e foT & fear m@r g1 s9ar @@
AT &1 Ugdred |

| A —
St “l‘ L ’ G
|T/_//
/
(@) E - #R (§ee), F - dea(sersd),
G - ToTEcHh
(b) E - ctaffesh, F - R (foew),
G - d=I(5FCISe)
© E - R (Wed), F - coifesh,
G - doI(5FCISe)
(d E - deg(Eeersd), F - oo,
G - sR (faea)

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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30.

31.

The moment of resultant of concurrent
forces with respect to a center in their
plane is equal to the algebraic sum of the
moments of components with respect to
same center. This theorem is known as

(a) Theorem of Varignon

(b) Method of moments

(c) Theorem of equilibrium of active
forces

(d) Theorem of three forces

Stress strain curve of three types of
material is given in the figure below.
Please 1dentify the correct combination.

Stress | — G

Strain

(a) E - brittle, F - ductile, G - plastic

(b) E - plastic, F - brittle, G - ductile
(¢) E - brittle, F - plastic, G - ductile

(d) E - ductile, F - plastic, G- brittle
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32.

33.

fArafafad & @ fra d@der aRager oms

& AT F AT ST 87

(a) ©elcd

(b)  AEITART LT
(c) dfde ITAAT
(d) Yo X

Teh o AR 9 H yarg Hr ey

PRI Yarg &1 TEs AT g7

(a) Yalg T IEE YA HT GEE &
TR Bl &

(b) Yag & IEE Y K Gl &
I I &

() Yatg $r TGS AAe H dlse F 3men
g &

(d) warg & IS AeTel T Al FT TR

foers grehr ¢

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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32.

33.

Which 1s identified as the coefficient of

momentum transport?

(a) Density

(b) Kinematic viscosity
(¢) Dynamic viscosity
(d) Reynolds number

Which is the most economical depth of

flow in an open rectangular channel?

(a) Depth of flow equals to the width of
channel

(b) Depth of flow is double the width of
channel

(¢) Depth of flow is half of the width of
channel

(d) Depth of flow is 1/3' the width of

channel
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34. we dH, UH WA AR W. 9id e oers
& e § AR My, Va T Vg T & Tor
yeiRid gfafeard §13M9eaor s V(x) 3R
§heT  3METT M(x) & fav gefar

I Col

¥

W, N/m

ERERREREREEER

3

2 |

(b)

(©

(d)

V(x)=Vs + Wex, M(x) = Ma + V,x —

W.x*
2

V)=V, — Wx, M(x) = Ma — V,x —

W.x*
2

V)=V, + Wx, M(x) = Ma — V,x —

W.x*
2

V(x)=Va — Wx, M(x) = Ma + V,x —

W x?
2

—_
Vl%f

ICRB-d7fa® sffar ‘waw.dl’ (@f#n)-2023 18
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34. A beam is subjected to the uniform load

W. per unit length and Ma, Va & Vs are
the reactions as shown in the figure. The

expression for shear force V(x) and

Bending moment M(x) 1is given by
Y
W, N/m
N/ =RRRXEXTERRRRXIN
M, - X
Vi V.af

(@) VE)=Vs + Wex, M(x) = Ma + V,x —

W.x*
2

(b) VE)=Vs - Wx, M(x) = Ma — V,x -

W.x*
2

() VE=Vjs+ Wx, M(x) = Ma — V,x —

W.x*
2

(d V=Va — Wx, M(x) = Ma + Vx —

W_x*
2
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35.

36.

FRRT s e M, & FROT R &
AT Yeid HA 36T HIE H Hiceay
dIF & fIU JcoaedT a% (Solieceh &d) &l
FHIROT Ui Y| (F97 &7 aolies E
ST JHTET 1 FTeA)

1
M,
N,

| %
I: L >

(a) y=M;x%3EI

(b) y=Mx¥El

(c) y=M;x%2EI

(d) y=Mx*4El

EARICICE I i Cl I I s L
g1y fQsheg Far & ?

(a) WTFT

(b) 3reefafes
(0 FETHST
(d) 39 Fel

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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35.

36.

Determine the equation of the elastic
curve for the cantilever beam of uniform
cross section as shown in the figure due to
the applied bending moment M, (Consider
Young’s modulus as E and Moment of

inertia as I)
1

|

|

=

S

b W

Y

< I
- 4

(a) y=M;x%3EI
(b) y=M;x¥EI

() y=M;x%2EI
(d) y=Mx*4El

The preferred choice of the steel material

for Cryogenic application is

(a) Ferrite

(b) Austenitic

(c) Martensite
(d) All the Above
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37. AR AAY Ayurast & fFg g iy 37. What is the kind of deformation that
9

occurs in shape memory alloys?

faspfa g 87

(a) UHl Tanfeesh (@) Thermo Plastic
(b) TemEesH (b) Plastic

() uAf senfEes (¢)  Thermo Elastic
(A g el (d) None

38. &Y ATE-2F9T gourmelr T fa &1 gHdor|  38. The equation of motion of a spring-mass-

damper system is given by
fFTeaR fear o &

X+4x+16x =12s1in 5¢

X+4%+16x =12sin 5 What is the damping factor of the system?

YOI &l 3adceT (3TPden) srer T &7

(@ 1 (@ 1

(b) 0.5 (b) 05
(0 025 (¢ 025
(d 0.75 (d 0.75

ICRB-d7fas ifdear ‘wa.dl’ @fRdn-2023 20
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39.

40.

Ueh el dRarell JagR &9 &1 318 aef
CaRT olIs fohaT ST &1 R 3e]uey &l &

HORIHA  IFAEYOT  Fideel W
gram |

(a) 33T BTN

(b) B BIST

(©) 3T FT H Hg

(d) 3M3eT T X Brgs et

ool & T TW PR & AgA @
Faid fRar arar §, e 20° 39 gara
HOT BT &, o R & suRet w oo
AFE & ALY EIR I o9 il gl e
# 9T gfdser 1 gehfa el

(a) Had Shel & HRUT THATT Yfded

(b) FheT & HRUT AT Hfded 3R
I & HROT HIETOT Hideer

(c) dhel, &I oifSer & FRUT AT
gfdee 3R T & FROT I9wqr
SIGELC)

(d) 3T ST & SR AT Gidad

3R AT & FROT 99T giae

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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39.

40.

A round wire helical spring is loaded by
the axial force. The maximum shear

stress in the wire cross section will be at

(a)  Outer fibre

(b) Inner fibre

(¢) Center of the cross section
(d) Both outer and inner fibres

The power is transmitted through a spur
gear with 20° pressure angle mounted at
the mid span of shaft supported on
bearings at the ends. The nature of stress

induced in the shaft is

(a) Normal stress due to bending only.

(b) Normal stress due to bending and
shear stress due to torsion.

(¢) Normal stress due to bending, axial
loading and shear stress due to
torsion

(d) Normal stress due to axial loading

and shear stress due to torsion
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41.

42.

T 20 mm I dlell TIAAIH ©F H
f@9rer 9 €arT 19 mm @ A 9Rafdd
frar omar g1 3G g & e afq
200mm/min § 3R IS 600 rpm W
goie &dr §, ar Jard s av ———
& T &

(a) 6100 mm¥min
(b)
(©)
(d)

12250 mm3/min
3050 mm3/min

9150 mms3/min

gl W@ege sl @ A1y U AT BR
IR frarfafer fr e e AB = 30 mm,

BC = 120 mm, CD = 100 mm 3R

AD = 80 mm gl TH GIel (S9e) sheh

Rrafafy Reorwr & 3 foies &

(a) AB
(b)
(©

(d)

BC

CD

AD

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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41.

42.

A 20 mm diameter Aluminium rod 1is
turned to 19 mm diameter in a single
pass. If the axial speed of the tool is
200 mm/min and the spindle rotate at
600 rpm, the material removal rate is

nearly

(a) 6100 mm?3/min
(b)
(©)

(d)

12250 mm3/min
3050 mm3/min

9150 mm3/min

A planar four bar mechanism with all
revolute joints has link lengths AB = 30 mm,
BC = 120 mm, CD =
AD = 80 mm. The link to be fixed to obtain

100 mm and

a double crank mechanism is

(a) AB
(b)
(©

(d)

BC

CD

AD
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43. gyur IR A3 & TT FATNT BRI | 43. The configuration of a planar four bar

) ) . mechanism with frictionless joints 1is
frarfafr &1 gwuor Awifea T & garr . '
shown in the figure below. The length

T gl el @ Fes L, = 40 mm, of the links are L, = 40 mm, L, = 15 mm,

L,=15mm, L;=35 mm 3R L, = 30 mm L.= 35 mm, and L,= 30 mm. The suffixes

1, 2, 3 and 4 represents the fixed, input,
¥ gegeeed (@fpEdE) 1, 2, 3 T 4 FHAM: p p
coupler and output link respectively. If 7T,

and T, are the torque to the input and

gea g1 3fg 7, 3R T, $e1qc iR 33cqe output link, what is the mechanical

ffe & 3mget &, o frafafer & @ifs advantage (%J of the mechanism?

I8 (%} FT§ ?

i

- 3 .
e &
3‘ y _.-"1'.-..-. d-
o %
EH . 2 7 e
e __.-'""-.
2 s NI £)
-l'...-..l- 1
::'fl' ..................... .l%
1
(a 2 (a) 2
(b) 0.5 b) 0.5
() = (0 =
(d 0 d 0

ICRB-d=fa® ffaar a4l (FifAdn-2023 o3
Scientist/Engineer ‘SC’ (Mechanical)-2023
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44. deR T F AT Wo® il T oF F

qEY H FAT HET §?

@O @Yo FoT TG F gfoww For ¥

SaTeT §

(II) TE Sieh AT &THA 50% @ 3if&F &
gl aIfeT

(a) a1

(b) el II

() amrI3k II

(d) 39gFd A § IS AL

45. g & foT dAT &9 @ 9gad Fodd

I
(a) SRFE
(b) THleR
(¢ NHiCI
d) ST de

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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44. What is true in respect of the self locking

45.

screw jack with square thread?
(I) The friction angle is more than the

helix angle of the thread.

(IT) The efficiency of the screw jack
should not be more than 50%

(a) Onlyl

(b) OnlyII

(¢) BothIandII

(d) None of the above

The commonly used flux for brazing is:

(a) Borax

(b) Epoxy

(¢ NH4Cl

(d) Inert gas
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46. o & faw, A & o FAT 334 kd/kg

g 3 Rfse FsAr gHATT & dEd
419 kJ/(kg K) &1 30°C o¥ 1 kg ST &
fohdelt AT A AT fAewrer av, afe ag

0°C & % # gRafdd g sme?

(a) 567kd

(b) 319kd
(c) 483 kdJ

(d) 459 kd

AT. I & IORUT e W ST IRT 6 R

— & R T B

() T OEIOT T

(b) T Sehel
(© g &
(d) g sehe

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
Scientist/Engineer ‘SC’ (Mechanical)-2023

25

46.

47.

For water, the latent heat of freezing is
334 kd/kg and the specific heat capacity
averages 4.19 kd/kgK. The quantity of
heat to be removed from 1 kg of water at

30°C in order to turn it into ice at 0°C is:

(a) 567kd

(b) 319kd
(c) 483kdJ

(d) 459kdJ

A point load applied at shear center of

beam induces

Zero shear force

(a)
(b)

Zero bending

(©

Pure twisting

(d)

Pure bending
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48. Uy FE A, Siscd YO 1 IR oFaS

49.

L # T dfehay fim & wehfash 3ghcd
w ¥ A gheeray @ ar uf A e
S g @ AW FReR dHW e, &

wehfeh 3Tgficd 58 YR glal o Ig

(@) aa?h’ % ((U2>601)

(b) ®edr® (w,<@,)

(c) A Tl & w,= o,

(d) U 3T 3Hs & U Agr fpar &

el &

g IR gg @I F IR F mm H
arsq gEr@ InP = 23.1 — (3749/T) 3R
InP = 19.6 — (3049/T) EaRT AT AT §,
ar feuer dise &7 Udr of@mu?

(a) 700K
(b)
(c)

(d)

231K

200 K

180 K

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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48.

49.

A cantilever beam of cross section A,
moment of inertia I and length L is having
If the

natural frequencya, . beam 1is

accidentally broken into two halves, the

natural frequency of the remaining

cantilever beam @, will be such that it

()

Increases (w,>w,)

(b)

Decreases (@, <)

(©

Remains same @, = @,

(d)

Cannot be obtained from the given

data

Vapor pressure in mm of mercury of solid
given by
InP =23.1 - (3749/T) and InP = 19.6 —(3049/T),

and liquid ammonia 1is

find out the triple point.

() 700K
(b)
(©

(d)

231 K

200 K

180 K
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50. gR@er d9HART W 5m & AT TH & TH

51.

TogHITH & Tool ®I gd ASEISlT a1y
# g Srar g1 LN: &9 # Sod &
g I F& O gEm? auAT 9 #
TogHilaged Ayarg & e faear &
quiies A 20 x10°°/K foar sl (afkaer
dTIHATST &l 24°C fordm ST ga A18eistel &f
FagAd: 77K §)

(a) 4.978m

(b) 4.958m

© 5.138m
(d) 4.865m

ST o e T & R e gerd g3 shel
&1 399N, fdg D W e T HR H g
el & ToIU fRar STar &1 el HI olead
¥ T g AR Th H13eX AR CW
ST ST g1 df #EeX AR &1 difAd AT
IR X & F & gl 1 91 o@ng, arfe I8
D W #R # ufeufd & o s
el o G| shel & AR Hl 2 Tol HAAT SATT
3INFE DA NG EF 2 AA gl W&
N W el

12m

X=8m®WCW=2t
X=10m W CW=161
X=6m W CW=15t¢t
X=12m W CW =16.67t

(a)
(b)
(©
(d)

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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50. An aluminium ring of mean diameter of

51.

5m at ambient temperature is dipped into
a liquid nitrogen bath. What will be the
mean diameter of ring in the LNz bath.
The coefficient of linear expansion of
aluminium alloy in the temperature range

may be taken as 20 ><10‘6/K. (Ambient

temperature may be taken as 24°C.

Boiling temperature of liquid nitrogen:
77 K).

(a) 4.978m
(b) 4.958 m
(¢ 5.138m
(d) 4.865m

A travelling crane as shown is used to
carry a load of two tonnes at point D. A
counter mass CW 1is to be added as shown
to avoid toppling of the crane. Find the
limiting value of counter mass and
distance, X from F, such that it will not
topple the crane even in the absence of
load at D. The mass of the crane may be
taken as 2 tonnes and is acting 2 meters
away from E towards D.

LW

30m

CW=2tatX=8m
CW=16tatX=10m
CW=15tatX=6m
CW=16.67tatX=12m

()
(b)
(©
(d)
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52.

53.

U gl T W, T & e gefd §
f e Fsh W o W FR g oA &
91¢ Fel 23 m HT g T HA| T 3R
Us & & ayor a[ulieh 0.5 il & 3HeTATT
g, ol S oNTd §HT HR H Gfad I

Far Ar?

(a) 54 kmph
(b) 60.7 kmph
(¢) 45.3 kmph
(d) 97 kmph

Ife gA e & e o fafels, gder
grer fafest 3Rtk e, SAdr sl
A AW g, B {9 fhae @@= geha
A ofehrr S gl @l Hagl & u¥or
Ioiieh FAE §l A W & A ggue W)

st T T FAT & ?

(a) Hafrwm‘qu’aﬁ%

(b) o fafds, e, gder @ fafest
(c) e, 3rg RAfestgaer @l [fest
(d) Yder @relr AfisT, aw Afesy,Mer

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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52.

53.

In an accident site, tyre marks shows that
a car was travelling along straight level
street skidded for a total distance of 23 m,
after the brakes applied. The coefficient
of friction between the tyre and road
estimated to be 0.5, what was the
probable speed of car when break applied.

(a) 54 kmph
(b) 60.7 kmph
(¢) 45.3 kmph
(d) 97 kmph

If a solid cylinder, thin hollow cylinder
and a sphere, all with same material and
are having same outside diameter are
allowed to roll down in same inclination
without sliding. All surfaces are having
same coefficient of friction. What is the

order of the bodies reaching bottom

(a) All reach together

(b) Solid cylinder, sphere, thin hollow
cylinder

(¢) Sphere, solid cylinder, thin hollow
cylinder

(d) Thin hollow cylinder, solid cylinder,

sphere
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54. 2 TT AR & 2m TH dAT 1.5 m & 35

55.

arell SR 99T, 379e 3efiT FEanR &
AT TG & A A Rar gl T W v
AT 3UaRUr 3§ YRR @I AT g TR
I TR I g ¥ HA-Y-FHA 0.5 m
Ay gl faegd 3ueor @ ifedH
GSTAT FAT §, S 9T W I@T ST The &l
(Fg S #1 fafse gedca 1.02 AR S
3R 7 = 3.14)

(a) 252kg

(b) 750 kg

() 1202 kg

(d 275 kg

afaf@a sy & s w1

() geR HHROT 3R gd T &) gl
g

(i) &l & FHEROT R 3FEEar &
foT @ g §

(iii) =faT TElh F THFOT & AT Tl
W faOR =igr fhar Srar §

(iv) 955 defld AR Fdisd gell @1 A
Tih & FHAOT W fGar fmar aar
e

(a) HUT (1) 3R () 7T §

(b) FUT (i) 3T @Gv) TGEr §

() FUT (i), (ii) 3R (i) TEr &

(d) T FuT TEr §

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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54. A cylindrical body of diameter 2 m and

55.

height 1.5 m having a mass of 2 tonnes
and floats in sea water with its axis
vertical. A lighting equipment is placed
on the body such that the water level is
at least 0.5 m below the top surface.
What 1s the maximum mass of the
electrical equipment that can be placed on
the body. (The specific gravity of sea
water may be taken as 1.02 and n = 3.14)

(a) 252kg
(b) 750 kg
() 1202 kg
(d 275kg

Examine the following statements:

(1) Euler's equation 1is applicable to
inviscid liquid

(1) Bernoulli’s equation applicable to
steady state

(i11) Viscous forces are not considered in
Navier Stokes equation

(iv) Surface tension and compressibility
forces are considered in Navier
Stokes equation

(a) Statements (1) and (1) are not
correct

(b) Statements (ii1) and (iv) are correct

(c) Statements (1), (i) and (i) are
correct

(d) All the statements are correct
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56.

57.

T qEEfAE @97 @1 dAR # Aqd dAR
& geTelr fr 3melt AT arerehdr arel ar
dfaRead war & gafea far Srar g
HaRe W AT §arR $r Aers dr 3meh
IR I8 Ra dar H Aes F AT B
ar gfa daR # d9 gaig F41 grem?

(a) HA & AW
(b) T FT LA
(€ el F 50%
(d) e F 25%

oot e T el B FAET oGS & Aol ari
(a, b & ¢) garT T # fE@w v HA A
Ww%lwﬁwaﬂﬁwﬂa’r$
a_m:l'lﬂ2kg,4kg3-ﬁT3kg%I3@'Wﬂ
dRY &7 T FHAT: 2 mm, 1.2 mm IR
1mm%,ﬁmﬁmmaﬂﬂﬁ'
e FIT 87

(a) a,cb
(b) b,c,a
(¢ a,b,c
(d) TN FA FAT gided §

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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56.

57.

The wall of a chemical plant is modified
with two additional layers having half the
thermal conductivity of original wall
material. The inner layer is of half the
thickness and outer layer of same
thickness as original wall. What will be
the heat flow across the modified wall?

(a) Same as original
(b) Twice of original
(¢) 50% of original
(d) 25% of original

Three metal balls are suspended by three
wires (a, b & c¢) of equal length arranged
in sequence as shown in figure. The
masses of the balls, starting at the top are
2 kg, 4kg and 3 kg. The wire diameters in
the same order are 2 mm, 1.2 mm & 1 mm
respectively. What is the correct order of
increasing stresses in the wires?

(a) a,cb
() Db,c,a
(¢ a,b,c
(d) All are having same stress
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58. @\ & Y W IRITA et 3MEOT M &

FNUT Teh ISR Shicoay §17 H HsRd

Y At St

*

mmmm%(Omaxmm

gfiasar & 2V 33Eda R T @

oI E B)

s
f.b‘;
A
T
BARCK
Y

(@)  0%max (V/3E)

(b) 0%max (V/ZE)
(¢)  0%max (V/IGE)
(d) 0%max (V/4E)

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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58.

The elastic strain energy stored in a
rectangular cantilever beam due to a
bending moment M applied at the end is
given by (Omax 18 Maximum Bending

Stress, V 1s Volume and E is Young’s

Modulus)

)

1

A
Y

k-
>

(@)  0%max (V/3E)

(b)  0%max (V/2E)
(¢)  0%max (V/GE)

(d)  0%max (V/4E)
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59.

60.

T TAMA AN H 3dR-dgEd drel Ffaser

0=0,cos(brt) & THAT HAT ISdT gl
gerd @1 @l AT 350 MPa § 3R 36
AT LY 500 MPa g afe B &
Y HIET IONh 3.5 §, Al @saer Hifa

AGCS & ITAR MPa #H 3iefAcT wfded

o, FT 87
(a) 10
®) 200
© 100
(d 50

AT & Fd TWIAcHS AR H T

gAde 9fddd decd  0,=4P,0,=2P 3R

7,=V3P¥, & P>0| 9 F WIHI
g HAaT & rfehdH
fapfa gfdeer Rg@ &1 w@eT Fa ge
fEoeet fohar s g, @ P &1 AT, T W)

TRIT T YA gl Bl

aFHZT 300 MPa gl

(a) 60 MPa
() 75 MPa
() 100 MPa
(d 120 MPa

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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59.

60.

A machine member 1is subjected to
o=o0,cos(brt). The
endurance of the
350 MPa and the yield strength 1is
500 MPa. If the factor of safety used in

the design is 3.5, then the maximum

fluctuating stress,

limit material is

allowable stress o, in MPa according to

soderberg fatigue criteria is

()
(b)
(©
(d)

200
100

A plane stress element in a structural

member under loading has

0,=4P,0,=2P and z‘xy=«/§P, where

P > 0. The yield strength of the material
is 300 MPa. If the member is designed
using the maximum shear stress theory,

then the value of P at which yielding

starts 1s

(a) 60 MPa
(b) 75 MPa
(¢) 100 MPa
(d) 120 MPa
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A

61.

& Q@ v 3gER vF 50 mm A

F T ATFE A 4dmm I THR & hoole

des C@NT A Tolc & TN AN dos
frar arar &1 afe des @l f g
fopfd w#ed 100 MPa & & Nm &
HTRARTHA oI TATEOT FAT §, dlfeh des
T TS A S ATA & AT & @

|

500z

(a) NG

1000z

(b) %

() 500 zv2

(d 1000 zv2
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61.

A 50 mm diameter solid shaft is welded to
a flat plate all around by fillet weld of
4mm leg size as shown in Fig. If the
allowable shear strength of the weld
the maximum

material 1s 100 MPa,

approximate torque in Nm that the
welded joint can sustain under pure

torsion is

m

500z

(a) NG

10007
V2

(b)

() 500 72

(d 1000 zv2
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SET
A

62.

63.

A g 9T TR o ey sie
& AT Teh dos Pl Tld Soiaels I 39ET
A U Mess Aeed Hh AT 3R
CaRT el g% NH W §a1:1 A= g1 e
24 V 9raR FT 39T R arar § 3R
afessr a1fd 12 mm/s &, dF 3mavas faegd-
URT FAT g2 &A1 80% dUT T &
Tgds Fr AfAse FAT 8 J/mm3 AT

450‘v .' a5° 5 mm

(a) 50A
®) T5A

© 125A
d) 175A

Teh TSsT 3 m/s & 397 3R 9 m/s? c&’or
& Y US OR W «igY &7 3R 98 @ &I
A5 &1 O & IR 3R 7 rads F3X
giumad &1 o g 3R Sf@umad
12 rad/s? T HIONT caRoT &1 dF TAH A
W FABsX & [AR98T caRoT &1 m/s? H
gR&AToT FIT 82

» 9 m/s?
x ?J‘E‘.d."’-'s 12 rad;’s’ ¥3I"I"I,lr5
7
0 / R
7 * A
; |
- 1m :
(a) 20
(b) 50
(¢) 67
d 79
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62.

63.

A weld with a triangular cross section as
shown below is to be produced on a steel
work piece by shielded metal arc welding
operation using steel electrode. If a 24 V
power supply is used and the welding
speed 1s 12 mm/s, what is the current
needed? Assume the efficiency as 80%
and the specific energy to melt steel as
8 J/mm?.

450'- .' 45° 5mm

(a) 50A
®) 75A

© 125A
@ 175A

A slider moving outward on a rod OR with
a velocity of 3 m/s and acceleration of
9 m/s2. The rod has an angular velocity of
7 rad/s counter clockwise about O and an
angular acceleration of 12 rad/s2
clockwise. The magnitude of absolute
acceleration of the slider at location A in
m/s? is

= 9 m/s?
A7 ra‘d,-"s 12 rad/s® > 3m/s
7
(8] / R
A ) A
RN
(a) 20
(b) 50
(c) 67
(d 79
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SET

64. 100 kg GEIATA & TS 3YIE P JUFHIT

WWWWF%OkgW
% Udhc WUT & g H ST T §I3IITE

F aeT H e fRar Fem g o3k

30 mm & AT TS arel 10 FHEUT 5T
gl § Faafa e Sem g A
NAT & &R @ e @ el TAEARA
W § IR guFEEr & ag WS @
IV U5 aT F9vT g1 ar 1 m/s &1 3998
ey wnf@s 9o gtg wa & faw
JmaEd e fr geEar  (Rewea)

Far g2

(a) 0.01 N/mm
(b) 10 N/mm
(¢) 20 N/mm

(d 100 N/mm

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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64. A satellite of mass 100 kg is attached

centrally to the rocket stage of mass
900 kg using a separation system. In
space the satellite is to be separated and
ejected using 10 numbers of identical
spring thrusters having same stroke of
30 mm. Assume springs are fully
transferring the energy and angular body
rate of the bodies are negligible after
separation. What is the stiffness of the

spring required to get the satellite axial

relative velocity of 1 m/s.?

(a) 0.01 N/'mm
(b) 10 N/mm
(¢) 20 N/mm

(d) 100 N/mm
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A

65.

66.

T R arely &7 & 4 TR R § - 39
ffrR G, & 3mssey G,, G, 3R sEfEr
R G, | G, G, G; 3R G, & B=ar
SHA: 1, 1/2, r/3 IR 2r g1 G, ¥ G, &
PO qat FT AT FAT § AR 3eAh
EoTeT & &R AT grai?

(a) 3ard = 1, faudia feer
(b)
(©) 3 = 2, Aol feem

39T = 1/6, T g1 feam

(d) 3furd = 1/2, Tk € feer
fArafaf@a o & @i arv gfawe fos
FT gegdAT 12 kg &1 I =0T T&er
el &5 w7l &, d W Tdeid & fow ror
o uiRa #1 (Jc a¥or H AT A
3R g =10 m/s? AA)

=
= k=200N/m

(a O©0°

(b) 60°
() 90°
(d 30°

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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65.

66.

A gear train comprises of 4 spur gears —
the driven gear Gy, two idlers G,, G, and

the driving gear G,. The radii of G,, Gy, G4
and G, are r, r/2, v/3 and 2r, respectively.

What is the ratio of angular velocities of
G, to G, and their direction of rotation?

(a) Ratio =1, opposite direction
(b) Ratio = 1/6, same direction
(¢) Ratio =2, Opposite direction
(d) Ratio = 1/2, same direction

The uniform link shown in the following
figure has a mass of 12 kg. If the spring is

un-stretched at 8=0", determine the angle

@ for stable equilibrium. Neglect the
surface friction and assume g = 10 m/s?)

;’E k=200N/m

(a) ©0°

() 60°
(¢p 90°
d 30°
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SET

67. ST fF R & amr = § F 8000 kg

SIAT aldl gdls Sgle & 9=60° dh

39 3OMT STl § 3R a9 Jel-8eh AC dhelel

H Reller e ST 81 9=30"W g2dr W

$hel gl & X Yge gaTs Sierel T

feRa | (gars FTger & 3R 3R aAfa
& SNIT 9@l carl 3cdedl foUe & oG &l

SI0T Ao, g = 10 m/s2 HATA)

(a) 23.98 m/s

(b) 12.1 m/s
(¢) 9.56 m/s
(d) 6.76 m/s

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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67. As shown in the figure, the plane, having

a mass of 8000 kg, is hoisted back until

6=60"and then the pull-back cable AC is

released when the plane is at rest.
Determine the speed of the plane just
before it crashes into the ground at

0=30". (Neglect the size of the plane and

effect of lift caused by the wings during

the motion, assume g = 10 m/s2)

20m

(a) 23.98m/s

(b) 12.1m/s
(c) 9.56 m/s
(d) 6.76 m/s
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68. TH I Beall Z, ar 33T, ZX 3R ZY garr| 68. A small ring Z carries vertical load A of

97.3 kg T & SR 0 H gg Fal mass 27.3 kg by two strings ZX and ZY.

String ZY carries a load B at its free end

g1 3 ZY =vor IfRd fRel & AIH & 39
through a frictionless pulley. Find the

Herd &Y WX &R B 9T dge1 Hr &1 B @1 AT value of B (rounded to nearest integer), if

uar Y (Reean quite a% quifed), Iy =9 the string is stable at the configuration

shown in fig.

7 &7 2T v =g W &R &2

X
. n
Y
!r .._.
| : 5 g |
5 600 B ‘
B ([f |
?I A
A L
(a) 14kg (a) 14 kg
(b) 20kg (b) 20kg
() 10kg (¢ 10kg
(d 5kg (d 5kg

ICRB-d7fa® sffdar ‘wa.dl’ (@f#n)-2023 38
Scientist/Engineer ‘SC’ (Mechanical)-2023



€ﬂ4i ro

denfas sfdar el @) F 9g F v sl
¢q faf@a wlem - 2023

WRITTEN TEST FOR RECRUITMENT TO THE POST OF
SCIENTIST/ENGINEER ‘SC (MECHANICAL) - 2023

SET
A

69.

70.

50 mm =O1F 3 2000 mm o« 3F &3 H
o 3N TegAfagHm & e s a9y s
AT §l AT Yulell H 378N g P o@mm
S g, a TegHiead ¥ SST T de |
HIY ORIy © T
gRiTar §, d & W "ot 37efi T aea Fr
£? E«=200 GPa 3R Ea =70 Gpa H|

800 um/m

(a)
(b)
(©
(d)

28 um/m
140 pm/m
280 um/m

14 pm/m

gl TSl @ 10 mm THATT <IF & Teh

Uhol dlec GaRT SIS 3T g 3R 30 Nm &
et @ fels e arw g1 39 S W
10,000 N @[ &€d delel R STell T §
3TEET AOTE 0.15 3R S5 Fordr s
0.2 g1 dr dtec # HUSAA d1d FT §72

()
(b)
(©
(d)

10,000 N
20,000 N
22,000 N

30,000 N

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023

Scientist/Engineer ‘SC’ (Mechanical)-2023

39

69.

70.

A solid bar 50 mm in diameter and
2000 mm long consists of a steel and
When

axial force P is applied to the system, a

aluminum part joined together.

strain gauge attached to the aluminum

indicates an axial strain of
800 um/m. What is the corresponding
axial strain on the Steel? Assume

Est= 200 GPa and Ea = 70 Gpa.

(a)
(b)
(©
(d)

28 um/m
140 pm/m
280 um/m

14 pm/m

Two flanges are connected by a single bolt
of nominal diameter 10 mm and is
preloaded to a torque of 30 Nm. An external
tensile load of 10,000 N is applied to the
joint. The torque coefficient is 0.15 and joint
stiffness constant is 0.2. The maximum

tension in the bolt 1s

(@)
(b)
(©
(d)

10,000 N
20,000 N
22,000 N

30,000 N
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71.
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STeit 81 3o arfafaferdt &1 smrar d@ey 3
yafedl efaf@a amiel & 3R

aRESTAT @ Bl B FgeAdA e (Rt

T ORI & fov o afaflfoar &

H) Far 872
afafafe | geprer qaadt | 3@
(=it #)
A 6
B A 5
C A 8
D B 11
E C 6
F D, E 7
(a) 32
(b) 27
© 29
@ 30

71. For a particular project, six activities are
to be carried out. The precedence relation
and duration of activities are as per the

The minimum project

following table.

completion time (in days) is

Activity | Immediate Duration
predecessor (days)
A 6
B A 5
C A 8
D B 11
E C 6
F D,E 7
(a) 32
(b) 27
() 29
(d 30

40
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SET
A

72.

73.

Teh HH N S egar OF Seifed
R & cafar ar &1 9 i afaiear =
g7

(@ -1
(b) 0
(c) 1

(d 2

foerifehd =T # v 3gaR s s W
gfaeer & gfa-3nfm Rufa oeng o5 ar
MPa # 45 3 W @#Awg 3R fasfa
gfdeel & IRATT § :

40 MPa

30 MPa

45"

30 MPa |

40 MPa

30 MPa

&0 MPa 60 MPa

30 MPa

(a) 50, 50 MPa
(b) 60,40 MPa
(c0 40,50 MPa
(d) 50,30 MPa

ICRB-dwfas 3fdar ‘wa.dl’ (@ifdn)-2023
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73.

A cam and oscillating follower mechanism
1s shown in the figure below. The Mobility
of the mechanism is

(a -1
() O
(© 1
da 2

A body is subjected to a bi-axial state of
stress as shown in figure below: The
magnitude of normal and shear stresses

acting on the 45 degree plane in MPa
40 MPa

30 MPa

45

30 MPa |

40 MPa

30 MPa

&0 MPa 60 MPa

30 MPa

(8) 50, 50 MPa
(b) 60, 40 MPa
(c) 40, 50 MPa
(d) 50, 30 MPa
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74. e o SART W FIA AR FH Q[T

75.

gor fear Srar § 2o SHeT  Sliaderd

(a) aNeT g e

IR d:!\o'll Y SITUdT

3o alal Y& SITudT

1% aftade g g

Th Wel Fod H 100 N-m @ el

TIRT AT &1 39 FolT Tl AT HTARS
IR sEg =@ FAA 100 mm IR
200 mm gl @& SRMT S Jrem 39T

ga F1 grem? (A fR g & @y

n=1/3 #AmA) |
(a) 4kN
(b) 10kN
(¢ 25kN
(d 50kN

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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74.

75.

If the load acting on the ball bearing is

Increased 2 times its life will

(a) Reduce by 2 times
(b) Reduce by 4 times
(¢) Reduce by 8 times
(d) Not change

An old clutch is to transmit a torque of
100 N-m. The inner and outer diameter of
the clutch plate is 100 mm and 200 mm
The force

respectively. required for

engagement is (assume p = 1/3 with

uniform wear theory)

(1) 4kN
(®) 10kN
© 25kN
@ 50kN
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76.

7.

ry B 3R oy WBIe FliE : s
STefel SR & AFARHes d6X ‘s gl ‘o
Bsar 3R ‘e WIS Flw H wh gEd
Sl AR F AFRPBes A ‘s’ B
gl JafEr & for @ 3 R
AT @A gl I 1= 2 11 3R o= /2,
ar sols; FT 82

(a) 4
(b) 8
(¢ 16
@ 32
fArafaf@aa = &ee:
HrordT -l carce:Al
Aerar & &gid L& & &9 &l
TR
A) Yorea fagia () meanor
B) e fagia (D) Ereiged
(C) ¥e Isicg (1) reregefst
Rgia
(D) ATASEE (iv) EEerqgeyst
frgia
(@)  (A)-(iD), (B)-(iv), (C)-(), (D)-(iii)
(b)  (A)-(11), (B)-@iv), (C)-(G1), (D)-()
(©  (A)-(iii), (B)-(), (C)-(v), (D)-(ii)
(d)  (A)-(iv), B)-(), (C)-(ii), (D)-(ii)

ICRB-d=1fas rfdgar oq. €. (Fif3h)-2023
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76.

717.

A journal bearing of radius ‘ri’and radial
clearance ‘ci’ has a sommerfeld number
‘s’’. Another journal bearing of radius ‘re’
and radial clearance ‘c2’ has a sommerfeld
number ‘s’. All the other parameters
remain the same for both bearings. If r2=

2 r1 and c2= c1/2, then so/s1

(a) 4
(b) 8
(c) 16
d 32
Match the following :
Column — 1 Column —II
Theories of Shape of region
failure of safety
(A) Rankine Theory |1) |Hexagon
(B) Tresca Theory |(i1) |Ellipse
(C) St. Venants (111) |Square
theory
(D) Von mises (iv) [Rhombus
Theory

(@ A)-1), (B)-Gv), (O)-@), (D)-(i1)
(b)  (A)-1), (B)-(v), (O)-(D), (D)-@)
©  A)-G1), B)-@), (C)-av), (D)-(i1)
@ A)-Gv), (B)-@), (C)-(11), (D)-(11)
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78. TH 0.2 mm FHIE TS P dfhd P 25 mm

79.

80.

cgrg @ o¥uRfRd el W Srar B
g E = 100 GPa &, ar 93T & 3i1f&dsd
gfdee a1 87

(a) 100 MPa
(b) 200 MPa
(c) 400 MPa
(d) 800 MPa
U gfa-fafd yag & d &F H

V(x,y)=k(x,~y;) SIRT a7 27 &, STl
E=2/s 3R x and y #Hex 7 & 3T &g
"elcd 100 kg/m?® § IR AT A ceE@
10 kPa &, a f§g (3,3) W gara a1 g7

(a) 3.2kPa
(b) 6.4kPa
(¢) 1.6kPa
(d) IS TE

2 mm T F TH INAHR Fel-fdg 25°C
AT IR gl H FAT AR F 8 Ble-
ol a3t & dc Sar g1 gar A S &
gsS Teld J[UTieh 0.073 N/m & 3R arfeler
AT 0.01 wargel gl o g & dea &
fohaT ITAT SI9TT T AT g7

(a) 0.29x106dJ
(b) 0.92x106dJ
(¢ 0.86x10¢4d
(d) 0.78x106dJ
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78.

79.

80.

A 0.2 mm thick strip is bent and laid over
a frictionless pulley of 25 mm diameter. If
E = 100 GPa, the maximum stress in the
strip is

(a) 100 MPa
(b) 200 MPa
(c) 400 MPa
(d) 800 MPa

The velocity field of a certain two
dimensional flow is given by
V(x,y)=k(x,~y;,) where k=2/s and

xand y are in meters. If the fluid density

1s 100 kg/m3 and pressure at origin is
10 kPa, what i1s the pressure at point
(3,3)?

(a) 3.2kPa
(b) 6.4kPa
(¢) 1.6kPa
(d) None

A spherical water drop of diameter 2 mm
splits in to 8 small drops of equal size in
air at temperature of 25°C. The surface
tension coefficient of water in air is
0.073 N/m and dynamic viscosity 1is
0.01 poise. The approximate work done in
splitting up the drop is

(a) 0.29x106dJ
(b) 0.92x106dJ
(c) 0.86x106dJ
(d 0.78x106dJ
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81.

T ‘@ /Part ‘B’

sfaeganerdar gdiator
APTITUDE/ABILITY TEST

HiTar Qe wT e &1 TUeT oar §? |81, Which option replaces the question mark?

(a)
(b)
(©
(d)

(1 37)

(1 Mark)

|

= F A=

i

S

S W N~

3.

4

(a)
(b)
(©
(d)

=W~

ICRB-d=fa® rfdaar wa.dl’ (Fifydn-2023 45
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82.

83.
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FiaaT [Amed w2 e &1 T odr &7
(1 37eh)

VAN

i

is to

D

as

is to

A B
a A
(b) B

© C
d D

Fiaar [Ameq w2 e &1 T odr &7
(2 37eh)

Oze| (0) | @ /m
Shades 1st item

/0| P> |=/0

Makes 1st item Half size

o(m (x> Own
Rotates 2nd item 90° anticlockwise

B (0| -(Q)>|om(

Shifts all items one position right

©D—

G D

.l( IO(

_[OF

B
|| (¢

=]

(a)
(b)
(©
(d)

gawE (O~

Scientist/Engineer ‘SC’ (Mechanical)-2023
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Which option replaces the question mark?

(1 Mark)
AN <
ﬂ” |t is to I]]I[[[]D
as
O
is to P,
n i] = =
A B C D
(a A
(b) B
c C
(d D
Which option replaces the question mark?
(2 Marks)
/0 > |#/0 Oz (0) @/¢
Makes 1st item Half size Shades 1stitem
o(m (x> Ownm B(O|-(@)>|om(
Rotates 2nd item 90° anticlockwise Shifts all items one position right
O ©OD—
A B ¢ D
o O ( [ ] O ( . o ( ] O (
(a A
(b) B
¢ C
(d D
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84.
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T TH RedT Fad § S HHANR W
WHAR ¥ YFAR aF FA T &1 3T
FH W Tgad § IR d@d § & A
d5qa ue F feam war ¥ ok amad
YeUF o TR AfAEaR AT Roe &
AAAR F HIF I¢ F SeAled g 3R
I TF Uil A QST 9§ wEd
39gFa giafar #ar 372 (1 37)

(a) 39« JeYH § &0 HY IR Faw &
MU AfAAR # 3T I F fav
SeAfeT I gt fr AT TAS §
IS F oFr T oAk A ge
Fhd & a1 39 fedr AR &1 gs
Thd &, S 3Hr Roe Fr Fax
hll &

(b) 339 HEHHAAT & S fb ¥ 4
MY RN H FaR I Thd &,
Fifh 3T 3T 9 & AT SeAfe
&I qrEl fr AT TS &

() VT fe@mar &Y, I 3T ASYSA AL
ST g, Fdifeh 3T gHAT WHAIR A
YHIX Tk HH W § AR AfATR
I TG 3 &

@ & & g5 a1 & IR AFAGR H;
R g i AT g7
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You are a retail clerk who typically works
Monday through Friday. You arrive at
work and notice the new schedule is
posted, and your manager has given you a
Saturday shift. It happens to be your son's
birthday on Saturday, and you have a
What is the most
(1 Mark)

party planned.
appropriate response?

(a) Speak with your
explain you have a birthday party
planned for your son on Saturday
and ask if they can find someone else

manager and

or if you can find someone to cover
your shift

(b) Ask your coworkers if they can cover
your shift because you have a
birthday party for your son planned

(c) Pretend like you did not see the
schedule since you always work
Monday through Friday and do not
show up on Saturday

(d) Do not say anything to anyone, and
plan on calling in sick on Saturday
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fArafafaa 7 & siaar M G v
3fede B FIH TS H QT HIAT
§? sl dcel & TH FdeToT A,
gl ¢ 9ig el of &HA § HA AIST
SSHT gt & Tl
grelifeh, TI&oT H  ISAT Al
3Tdcehl & 3IUTT &l HH Hlh 3TehI
ST HehdT g, Fdifh ? (139

gd TR

(a) @ATOT H HET oA ATl FS TSA
el & FAETUT H SHAWGR gl I

grar faRar ghem

(b) T H HET oA A FT HAAR

W SHAEGR o9l o grar farar gem
IeToT 9T SSHAT e & HI gl
fopar &r

© Fo @6, Gege @deor A A 4
HH ST SSAT gl I grar fomar, &

9gd ISANT 8 Tl &

gl ohar § & adetor # SSA g
HT ST el dl FS ANT SHAGRT
Y Sae & | E

(d)
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Which of the following best completes the
passage below?

In a survey of job applicants, two-fifths
little

admitted to being at least a

However, the

the

dishonest. survey may

of job
applicants who are dishonest, because
(1 Mark)

underestimate proportion

(a) some dishonest people taking the
survey might have claimed on the

survey to be honest

(b) some generally honest people taking
the survey might have claimed on

the survey to be dishonest

(¢) some people who claimed on the
least a little

dishonest may be very dishonest

survey to be at

(d) some people who claimed on the
survey to be dishonest may have

been answering honestly
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86. 35 AT P,Q R, S, T,V, W 3R Y t=|86.
PR AT & IRT 3T 95 T
1. 36 # 8, IR <TFd AT & el I}
4 ¢ 3R 31T IR A & T 9]
& #7ey g W 93 ¢l
2. P W IS AFT dhg T IR 2@
T & oefe ek & 787 §g W}
¥ gfFd aET $r 3R @ | &l
3. S,P& e I TUST W gl P
FT IET g I 3T gl
4. Y,P AT S & ST H AGl ST gl
5. T,R & g & dwRr
6. R A & frdr off ey & #Aew-fog
R AGT ST gl
7. R MY & o1 & AGT gl
8. P 3R V & 9ig shad v afea gl
9. Q,V & ST H AGr ST gl
T 3k Q & <fiT Fdar T &2 (2 37)
(a) 1
(b) 2
(¢ 3
(d) @IS TG
87.  PlAar fashed wReT gt I TUT oiar g? | 87-
(1 37)
o) L] | ‘_'. - [ ? _]
) . , :|
3. -1 = & | !
(@ 1
(b) 2
c 3
d 4
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Eight friends P, Q, R, S, T, V, W and Y are

sitting around a square table.

1.  Out of eight, four persons are sitting
at the corners of the table and the
other four are sitting at the mid -
points of each side of the table.

2. Persons at the corners are facing the
centre while the persons at the mid -
points of side are facing outside.

3. Sis third to the right of P. P is facing
the centre.

4. Y is not sitting beside P or S.

5. T is third to the right of R.

6. R is not sitting at the mid - point of
any side of the table.

7. Ris also not beside Y.

8.  There is only one person between P
and V.

9. Qs not sitting beside V.

How many people are there between

T and Q? (2 Marks)
(a) 1

(b) 2

e 3

(d) None

Which option replaces the question mark?

(1 Mark)
" ][] [ee]

] ? %

rioio

- 'L
il. r||nll T .q
3. ’Tll . 4, _'.'*
(a) 1
(b) 2
(¢ 3
d 4
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88.  yosT Iy & TAT UT AT 3TT?
(1 37h)
™ N N P \ N
(0 N B e N/ 2) (4 N/ 14)
A NGO S
\, N N\, N S N S\
X 10 X ;fz:,a' NED) ¢
/ ‘/\f / ‘\:’_(,' \, / > / \\\.
&\ (6/\) (10/\12)
(a) 45
b)) 8
(¢ 38
(d) 48
89.  Hiear RAeheT Wt RgsT &I TUT o 72
(2 37eh)
X2 N
A B C D
(@ A
(b)) B
¢ C
(d D
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Which one will replace the question mark?

(1 Mark)
o, P . N
©N/8) (6\/2) (e \ )
N\ 7\ A / \ .4 /
N / / N S
X120 X X 24 X X2 ¥
/N 2N N AN
N\ \ i 7 3
( 2/ _\i_ ( \12) {10./' \.\‘13/}
(a) 45
(b) 8
(c) 38
(d) 48

Which option replaces the question mark?
(2 Marks)

@ A
® B
¢ C
@ D
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a2y 1; R T Fgely aa1 Fha g

a2 2: Fghir 1 et foraet 7 =T g gl

2T 3: FEeil A Fo fohdist & s gid Bl

Ife uger 9 Fua gz §, O Refef@a

H q Plaar sU T T 2T g AIfgu?

I 9, o<kl @ dgaR F@ell aa1 Gohd
gl

II: mﬁmﬁmﬁﬁa@
ael g 8l

III: %o Heiaar & fhdrel # g 3R
ICERC I i (1 3ih)

(a) Had I

(b) hadl II

(c) hael III

d) FI N FUT AT d2T TG §

HYT: [T H AdTdsd 3IRT a9 ® &
& aoifsas d¢ 3@ A Jaad F
HAASET A W el Agr |
Aogaldd Gee-RIvdAe f@dia %&or
Fafad el & U aRdy Red
d& & AT F1 Iedud W T &l

FILErs T giRar

. orofegs der & F&afaa Mot
Fr efad far SeT gl

II. 3RABMS & arfolfods dhf & T
e 2 ¥ Ul & T Fgr ST
By (1 3)

(@) ahdel 1 &1 3TEROT T §

(b)  ael 11 3TEROT FaT &

() I a1 ar I 3eJaERoT el &

() o a1 3R & & I 3TaEor A §

e swffgar o @ifh)-2023
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Fact 1: Pictures can tell a story.
Fact 2: All storybooks have pictures.
Fact 3: Some storybooks have words.

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

I: Pictures can tell a story better than
words can.

II. The stories in storybooks are very
simple.

III: Some storybooks have both words
and pictures. (1 Mark)

(a) Tonly

(b) Il only

(¢) III only

(d) None of the statements is a known
fact

Statement : Exporters in the capital are

alleging that commercial
banks are violating a Reserve
Bank of India directive to
operate a  post-shipment
export credit denominated in

foreign currency at
Iinternational rates from
January this year.
Courses of Action:
1. The officers concerned 1in the
commercial banks are to be
suspended.

II. The RBI should be asked to stop
giving such directives to commercial

banks. (1 Mark)
(a) Only I follow
(b)  Only II follows
(¢)  Either I or II follows
(d) Neither I nor II follows
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SH Aol # el HEAT AT HITAT

7,8, 18, 57, 228, 1165, 6996

(a)
(b)
(c)

7
8
6996

(2 37%)

92.

Find out the wrong number in the series.

(d) 228

feen-fader : A o am I vk wod®
F o9F & FAE & sgerd @ gefar
IqE H TS HFL IR AT U 10 g2t
& 3R & (1 37)

Earnings per day

o /7 \
i TN/ \

“ 200 = Earnings per day

Qb's\ Q&S\ & & & @ S
EC &b(\ ‘\‘\e ";s@

fhet gl & T FATS HT AR FT AT?

93.

7, 8,18, 57, 228, 1165, 6996 (2 Marks)
(@ 7

(b) 8

(c) 6996

(d) 228

Directions The graph given below

represents the variations in earnings in
rupees over a week. Study the graph and
answer questions given below (1 Mark)

Earnings per day

500 ~\
. 500 / \
el A N A—
_12 300 // \/ \/
“ 200 === Earnings per day
100 /
o

Qb’b a?brb ) R
@U N N R < c,’s@
&

The difference
between

in earnings was large

()
(b)
(©)
(d)

IfearR — HHaR
Wa'r\r—gﬂa'r\r

se<HIddIx — RIsndiX

ST P AT

52
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(a)
(b)
(©
(d)

Sunday-Monday
Tuesday-Wednesday
Thursday-Friday
None of these
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94. fQAfaf@a arfasr &1 %:qm’q‘\éE e | 94.  Study the following table carefully and
F AT 355 A BT 70 goit & 3w & answer the questions given below it:
Toys Years Toys
Years A 5 c D - A B C D E
1982 120011501 78 |90 |65 1982 | 200|150 | 78 |90 |65
1933 | 150 | 180 | 100 | 105 | 70 1983 | 150 | 180 | 100 | 105 | 70
1934 | 18017592 | 1101 85 1984 | 180|175 |92 | 110 | 85
1935 | 195 | 160 | 120 | 125 | 75 1985 | 195|160 | 120 | 125 | 75
1936 1220 | 185 | 130 | 135 | 80 1986 | 220 | 185|130 | 135 | 80
0 8 1955w D ot w] e e e i
e #  gfawd @EAfaa)  gfe from 1983 to 1985? (1 Mark)
Fa1 A7 (1 37h)
(a) 10 (a) 10
(b) 20 () 20
() 19 (¢ 19
(d) 76 (d 76
95. 620 fAFET IR gt 3d F1 3W™Fga|95. What is the maximum area of the
ST T 27 (@ 37) rectangle with perimeter 620 mm‘?(2 Morke
(a) 24,025 mm? (a) 24,025 mm?
(b) 22,725 mm? (b) 22,725 mm?
(¢) 24,000 mm? (¢) 24,000 mm?
(d) 24,075 mm? (d) 24,075 mm?
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