Adda

24

ISRO
ICRB

Previous Year Paper
Scientist 'SC' (Mechanical)
07 Jan, 2024

GET IT ON
Google Play


https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap

Adda

24

Pt

4.
R0 Feriy)

.

GET IT ON
Google Play

dmfaa yfavaa ‘trv.vﬁ."(zriﬁﬁ) & ug ¥ fav st
e fafaa afer - 2023

WRITTEN TEST 1°¢ ,
4 q'(';]";; PEST FOR RECRUITMENT TO THE POST OF
e DEAENTIST/IENGINEER ‘SC’ (MECHANICAL) - 2023

]
SET

HI9T - &/ PART - A

817 [ favwg fadw

Area/ Discipline Specific

Ua?dm,mﬁmsmwfmﬁqﬁazémg
& 3T § AT My, VT Ve RT3 Ty
gefda afafran glageer aw v 3
67 gl M) & v aer e
AP ¢

¥

W, N/m

Vix)=V, + Wex, M(x) = Ma + V,x —
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2

V(X)Z'VA =

W, x*
2

V)=V, + Wex, M) = Ma — Vyx —

(a)
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(©)
W x*
2
V(x)=Va ~ W, M(x) = Ma + Vax

(d)
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X% M(x) =Ma— Vyx—

3

1.

A beam is subjected to the uniform load
"W, per unit length and Ma, Va & Vg are
the reactions as shown in the figure. The
shear force V(x) and
M) 1s

expression for

Bending moment given by

¥

W, N/m
SERRREREELENREING
M, V o .
Vs : B g

3(\39(“’\\
M A ( W * = Na)

A

(@) V®=Vi+ W, M(x) = Ma + V,x —
chz o
2
) V=V, — W, M(x) = Ma — Vix —
chz A
2
© VE=Va+ Wx, Mx) =Ma - V,x —
W.x2
< e
2
(d Vx)=Va - Wx, M(x) = Ma + Vx —
Wox™ o
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SRof 3eYE 2. A weld with a triangular cross section a
2. @ T AT AN e i shown below is to be produced on g steesl
¥ T TFH JogT FT T SaFeig F 3G work piece by shi;aldledlmtzta}1 arcI:fwelding
Crr] fre2z AT afegar 3TRAA operation using steel electrode. If a 24 v
gq ATe & dfe 5 power supply is used an(_l the welding
CCIRURIT g% 9 o gAdr S el speed is 12 mm/s, what is the current
94 V Ul @ 3940 fFAr o & 3R needed? Assfume the efflClenlcy as 80%
; Jead- and the specific energy to melt steel ag
afesT fF 12 mm/s a', ar raegeh \_,a; 8 J/mm?.
ORT FAT E? et 80% Ul I
Pt R 55 8 Jfmme 71l I S
(a) 50A (@ 50A
® 75A (b) T5A
(© 125A () 125A
(d 175A (d 175A
3. A slider moving outward on a rod OR with

3. UH T 3 m/s & I 3T 9 m/s? caloT
& A U OR 9T aig 1 3R d¢ T Bl
As & O & °IRT MW 7 radls FEeT
gfgomaad &1 @iy Jo7 3R SEonad
12 rad/s? &7 IV @07 g| dr TAT A
W TAEsy & folRdel ca¥or & m/s? H

qR&AToT FIT 87
s 9 m/s?

Z 7'a'd/5 12 rad/s? = g it
i SO

0 //;.,,,. O SRS O S o — R
!
e L

(a) 20

() 50

(¢ 67

d 179
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a velocity of 3 m/s and acceleration of
9 m/s% The rod has an angular velocity of
7 rad/s counter clockwise about O and an
angular acceleration of 12 rad/s?
clockwise. The magnitude of absolute
acceleration of the slider at location A in
m/s? i1s

——— 9 m/s?

% 7radfs 15 radfst 3m/s
)

o 2 10 R

ER

(a) 20

(b) 50

(c) 67

@ 79
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mmamm%m 39|
m@ﬁaﬁcﬁwmmwa BT
94 V U & 3UAE FAT S 3R
afsger 7Ify 12 mm/s &, @ @S faeda-
aRT FAT 2 arar 80% dWl HWid &
Rraeny &1 Rfse FoAT 8 J/mm® Al|

iy

(a) 50A
b) T7T5A
(¢ 125A
@ 175A

UF TEs 3 m/s & 491 3R 9 m/s? FIUT
¥ @y I OR R al &7 X 3¢ W &l

Fz & O F IR AR 7 radls F3H

sRomad @ @i & 3R afEenad
12 rad/s? &7 FOIT 0T £l

W TR & ROET wRUT T m/s? A

qiYAToT F4T §?

ez G mif6?

j///; 7rad/s 12 rad/s? — 3mfs
7 IR ERES :
O /;/:,. : - ; vc ;—»MW‘M'- R
Sl A
| i
i im ¢
(a) 20
() 50
) 67
@ . 79
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oar T Al

2.

A weld with a triangul
ﬁ}"’o W 1"“5"" i
work p;e«cp by
operation usin
power supply 13
speed is 12 mm/s. W
needed? Assume i

.(] '[ “) th

and the specific
8 J/mm?.
23 - 23 Smm
(2 50A
(b) 75A
(c) 125A
(d 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 abouh O and an
angular acceleration of 12 rad/s?
clockwise. The magnitude of absolute
acceleration of the slider at location A In
m/s? is

» 9mfs?
’; 7rad/$ 12 radfs? —“m_; 3m/s
0 g: A A - A S et i ,%: e :r-v»-w-»-»- R
ey
(a) 20 "
(b) 30
() 67
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TH — | 4 The specific stiffness of a material is

Go 3aure 3 gianfog T AT 3 defined as the ratio of ﬂ = E_; %

() gegHnT 3 Ty ﬁfgﬂy (a) Mass to Young’s modulus = -

(h)  =acT 3y Ty Iﬁé’mT (b) Density to Young’s modulus -
©  FTH Higew s werey (©  Young’s modulus to Density

) @y H‘_S”Fm' 3R ey (d)  Young’s modulus to Mass

R-AER ik IR-afesd UHT & dra| 5. The type of gear used to transmit
q;oﬁ‘;T afa gaiig I F v I9ERT R ~ rotary motion between non-parallel and

S Ty FIRR & o &

(a)
(b)
©
(d)

gl
(a)
(5)
©

@

non-intersecting shaft is

T R ~ (a) Spur gear
e e S (). Helical gear
aae fR » (© Bevel gear
afs frr i D Do ear

mm H I FF O aafr 3edg goig| 6. Which of the bearings given below is not
WR (WFETS YEC A1E) & AU sugEd g

suitable for axial thrust load?

o T St T (a) Deep groove ball bearing
: 5 afer St () Angﬁlér contact ball bearing
. 2% . ¥ (¢)  Single row tapered bearing
: p . (d)  Straight Cylindrical roller bearing
e faffged Jer i .

_ ICRB-#wfas sifiwar wa.dl (@ifyd)-2023 5
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i.

mior IRA S & WY FATAI BR AR
frofAfy & HE9oT i [ A e
r ¥ R &1 dFs L, = 40 mm,
L,=15mm, L,=35 mm #R L, = 30 mm
¥l oo (@fthew) 1, 2, 3 9 4 HAW:
i &1 3fg 7, 3R 7, seiqe 3R amseqe
foiw & ampl § o feafafy @ a@ifes

1o
T

am[lJrﬂn’s"?

1
(a) 2
() 0.5
(€ =
d o
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1.

S

sl
The configuration of a plangy four t

Jar
mechanism  with frictionless joints

5 is

shown in the figure below. The lengt}

l=] ]

of the links are L, =40 mm, I, = 15 mm
L,=35mm, and L,= 30 mm. The suffixeg

1, 2, 3 and 4 represents the fixed, input

coupler and output link respectively. It T
and T, are the torque to the input and
output link, what is the mechanica]

T
advantage (—TQJ of the mechanism?

i

/ 1
P
3 /’
//
A $
2 7 e

(@ 2
() 05
© =
d o
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8. 50 mm FATH 3R 2000 myy, eI e o7 i

8 A solid bar 60 mm in diameter and

AR 3 T Ry UE W@y 5 2000 mm long consists of a ‘stecl and
T gl ST Yomel) T el aluminum part joined together, When
Smar & ar TP axinl force I is applied to the system, a
' Wm | SET aray REIE) strain gaupe attached to the aluminum
AT 800 um/m N piy indicates an axinl strain , of
zeffar &, ar e . 800 pm/m. What is the corresponding
: W/ yefy delre RN axial strain on the Steel? Assume
§? E«=200 GPa 3R Eu = : Fa = 200 GPa and IEa = 70 Gpa,
Al 70 Gpa ‘H‘[;\fl : ,\\4
U e (a) 28 pm/m (‘;m" %—- EM"' wooy”
(b) 140 pm/m (b) 140 pm/m £ 2 g{- = B0y [l
(c) 280 pm/m € § )
(c) 280 pm/m - 800|mw'f0
(5 JLemim @ 14 pm/m .
0= %000

9. o w¥AT # 10 mm GHET =g & uH| 9. Two flanges are connected by a single holt
of nominal diameter 10 mm and is

B < ST 31T & 3N 30 Nm il ; preloaded to a torque of 30 Nm. An external
3-IT§T\UT T ez e aw g1 39 Gﬂ?{ I tensile load of 10,000 N is applied to the
: : ‘ : joint. The torque coefficient is 0.15 and joint
T g R Ser I gl °
LY/000. N : : stiffness constant is 0.2, The maximum
et apoTies 0.15 3R SF HORCT IR tension in the bolt is

02 7l ar dee 3 M AR 4T 7
() 10,000 N | @ 110,000 N
(® 20,000N 7 ® 20,000 N
» © 22,000N © _ ::.‘22»,‘000 N

@ 30,000N (@ 30,000N

ICRB-3wfere sifeveiar waat” (@RH)-2028 7
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SET

10. A fe@w o T A, UEH GSTAT m,
HORCT ke arell a @A f&e & S57 g3
&1 Su omelr & wihfaw 3ngfea T 87

k =~
i
| mi
L

k . j_-"

TIFITIT

1 [k
@) %\E
® ==

27 Vm

© L|X

E;r_ 2m
1 [k
27 V¥ m

(d)

11. us HaAled RWer-geadmea womer & udh
HIAT I F ITANT @R ¢ = 0 W aleid
T ST &l d e=fofaa d @ a3 a8
g7
(a) I aFeA Hequrd 0 & 1 & & &,

ar 9uTrell SIS el weidia =Tar Sah

b) I aFeT WA 0 ¥ 1 & o g,
ar 37ed: JuTel faRTe 7 3 Fred

(c) AR 3dHeT 3T < 0 ¢, & womeh
3Had: e 7 3 sl

(d) gomel gAM BT FAT W
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10. A mass m is attached to two 1denticy)

11.

springs having stiffness % as shown ip,
figure below. The natural frequency of the
vibrating system is

k =

m | faroud

T Gk mw
k i"l -
TR

® o
@ i %

A damped spring-mass system is forced to
oscillate at ¢ = 0 by the application of an
impulse 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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E

Wmmw’m*ﬁ?ﬂmﬁﬁ%
ﬁ?mmwmrgrmaam$
aﬁiﬂ23mﬁqﬁwmlmm
m%mmﬂvﬂao.smmm
%’.HTWWWW@W@
a1 4r?

(@ 54 kmph
() 60.7 kmph
(c) 45.3 kmph
(d) 97 kmph

I TAET 9ot & v o fafd=, gder
el A=t 3R vw e, e el
A FA &, B G Ee wAe g
H e S gl w@f dael & wdor
IAOTF HAA E A W F A gge W

Ref T T FAT & 2

(@) @ v @Y I §

(b) g fafest, e, Iaer @l st
(c) Tiver, ara fafeET,aaen @l st
(&) uder @re e, o st

ICRB-dwifers srfordar ‘wa. 41 (qm)-zoz?;
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13.

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
the
probable speed of car when break applied.

estimated to be J)_.é,____what was

(a) 54 kmph
(b) 60.7 kmph
(c) 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
What is the
order of the bodies reaching bottom

same coefficient of friction.

(a) All reach together

(b) Solid cylinder, sphere, thin hollow
cylinder

(c)  Sphere, solid cylinder, thin hollow
cylinder

(d) Thin hollow cylinder, solid cylinder,

sphere

R R e R e ——
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14.

15.

16.

T&F 0.2 mm AT T & dfhd X 25 mm
g & gYuRRE R W gerdr Sl &l
If E = 100 GPa &, o wgr & 3fsad
yfdae &1 87

(a) 100 MPa
(b) 200 MPa
() 400 MPa
(d) 800 MPa
s ol waw & 3w &aF H
V(x,y)=F(x —y;) G@RT axif@m I &, S

=2/s 3 x and y #HX # gl If¢ g9
T4 100 kg/m® § R HA A ge@
10kPa &, o fdg (3,3) WX gamd 47 87

3.2 kPa
6.4 kPa
1.6 kPa

PG AT

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

2 mm S & TH MNeHR ST-fdg 25°C
dl9ATA W g4l & §A MR & 8§ ore-
ole g3l &7 d¢ Sar &1 gar A o F
gvs d1d oM 0.073 N/m & 3R arfasfier
WAGT 0.01 @S gl o Ng & det #
foram arar omsrer 1 T §2

(a) 0.29x10¢J
(b) 0.92x10¢J
() 0.86x106J
(d) 0.78x106J

ICRB-dwifo s1fdiar ‘v e’ (@ifdd)-2023
Scientist/Engineer ‘SC’ (Mechanical)-2023
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14.

15.

16.

A 0.2 mm thick strip is bent and |
a frlctnonlé'ésdpulIeV of 25 mm dlamet(,r It
E =100 GPa the maximum stress ; in the
strip is

aid 1 over

1, brs 10
(a) 100 MPa o %7
o ¥ 18{3 i
() 200 MPa 4 ;‘9 M
(c) 400 MPa
(d) 800 MPa

The wvelocity field of a certain two
dimensional flow 1s given by
V(x,y)=k(x [-—yj) where k=2/s and

xand y are in meters. If the fluid density

is 100 kg/m® and pressure at origin is
10 kPa, what is the pressure at point
(3,3)?

(a)
(b)
(©)
(d)

3.2 kPa
6.4 kPa
1.6 kPa

None

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

(a) 0.29x108J
(b) 0.92x106J
() 0.86x10¢J
(d) 0.78x10¢J
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Tﬁmﬁf@mﬁ#ﬁmmqﬁaﬁ :
& A A AT ST §9

(a) Hda

(b) USITIET 2T

2

() A+ Twerar

UF Gl ITAER A F wae € gey
eI yarE i s = E

(@) SaE N TRE qaw H dE F
SrET @il §

(b) wale H TEUT UAA H ARE &
SR Qe ¥

(c) UdTE & Tes Aaaer T digrs & men
g &

(@) waTe T TEE Aoger A Ay B CE
IGRERSGIN
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17,

18.

Which is identified as the coefficient of
e

momentum transport?

(a) Density .

S
(b) Kinematic viscosity E%)
\

() Dynamic viscosity /V

~
\

N
(d) Reynolds number 1\4

Which is the most economical depth of

flow in an open rectangular channel?

(@) Depth of flow equals to the width of

channel

(b) Depth of flow is double the width of

channel

(c) 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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19.

frg & R@T T AR TH 50 mm A
¥ A A A dmm AT INERX & fhede
I3 @ WAAS ToT & ARI 3N dos
frar arar @1 OfE Aoz @Al @ AHFAT
f$fa @wed 100 MPa & @ Nm &
yiOFT weee gt F @, @fF 4es

IS AHA Yg ATA F AT q N @

Thl
i
5007
L
1000
b
(b) W
() 500 72

(d) 1000 7v2
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19.

—

\

A 50 mm diameter solid shaft ig welded
= o

— ——

a flat plate all around by fi]le

4mm leg size as shown in Fig. If the
allowable shear strength of the weld

material is 100 MPa,
approximate torque in Nm that the
welded joint can sustain under pure

torsion is

4 _
R
ﬁ\ o
Yo
%Y
500
(a) T Yoo M o
B 2§10
10007
1 T ——— ~
®) =% %mo\* T
159
() 500 72 ™

Vs
119232y,

Ey

(d) 1000 72

t “'Qld of

the maximum

5% 50 ¢Sl <S¢

.l
_T_: x (59;155\
2

ok
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20. W*Wﬁ?(ﬁaﬁwm)ﬁm

FEd ¥ 9 20. }:Zﬁzeag?is the revolving joint of the robot
® V-E’IE(RB'E) (@ V-Joint
® L:Tﬁg(m) (b) L-Joint
© O_th(m) (¢) O-Joint
L ng(m) (d) T-Joint

21. iﬁIJE‘IiQ;E[ INT  Hifysy 9T F R 21 The diagram below is showing the various
HIEES &2 T Sl ey ST Heest criteria of fatigue failure. Which option is
& T RAwqor 2 (e ey 3 4 the correct representation of these

criteria? (Subscripts e, y and u represent

I (W) Ug eL =, (ITHE) R ktirs endurance, yield and ultimate
(TA) IEAT F7 Ty g1) respectively.)
3
Tﬁ In,. /'
— N l:‘
=
! () Ty G

0 r G <— Menn stress (@,,) —»
<— Moean stress (a,,) —»
@ 1 - \EET e, 2 - e ST, (@) 1- Soderberg line, 2 - Goodman line,
i 2 3- Ger}ie’r line
® 1- N e, 2 - dEtEd s, (b) 1- Goodman line, 2 - Soderberg line,
3 3 - Gerber line
3 - AR 3T -
] 2 . MR e, () 1 - Soderberg line, 2 - Gerber line,
© 1 HrsTad e, 3 - Goodman line
3 - ISHA A3
) , (d) 1 - Gerber line, 2 - Soderberg line,
@ 1 - AR B, 2 - WsEA AR 3 - Goodman line
3 - IEHA olga

ICRB-dwfa srfveiar ww.dl. (@ifa)-2023 13
Scientist/Engineer ‘SC’ (Mechanical)-2023


https://applink.adda247.com/d/XhqWf9lSap

Addal2i7

- ——'—'\
defae afrdar oq.E@ @) F ug & fav srdf
A g far@a afer — 2023 SET
FmilizFa > E
WRITTEN TEST FOR RECRUITMENT TO THE POST OF
SCIENTIST/ENGINEER ‘SC’ (MECHANICAL) - 2023
22. UF 20 mm SOTE drel TegAlfergd ©F @ 22. A 20 mm diameter Aluminium rod i

—_—

turned to 19 mm diameter in g single

e 9 g@RT 19 mm A # gRafdd

pass. If the axial speed of the tool ig
fFar srar 1 3fe Ta @ e CIG] 200 mm/min and the spindle rotate at

" t . = '\'
200mm/min ¥ 3N fX¥ser 600 rpm W 600 rpm, the material removal ratei is

nearly
goie & §, o gard frsee @ —— Ludnv \0

RN
A\ % 7Y T

i- F I §: s

- —

U oY W
(a) 6100 mm3min (a) 6100 mm3min
RAA SN
(b) 12250 mm3¥/min (b) 12250 mm3/min \ : Tas
(¢ 3050 mm?¥min © 3050 mm¥min = >' FY_
w &
(d) 9150 mm3*min (d) 9150 mm?3min @ = /*’)<

23. @l Wiege SISt ¥ WY UH @FAde BR[| 23. A planar four bar mechanism with all

) revolute joints has link 1 h =
a . 3 N volute joints has engths AB = 30 mm,
BC = 120 mm, CD = 100 mm and

BC = 120 mm, CD = 100 mm 3R AD = 80 mm. The link to be fixed to obtain

AD = 80 mm 2| UF P (sae) b a double crank mechanism is
C

frafafdr e et & o & 2 \0Q
(a) AB (@ AB ®

9 ) 0
() BC (b) BC %)
(0 CD (0 CD
(d AD (d) AD
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24. UEH BT Toal 7, i
i ar 3, 7X st ZY Tar|  24. A small ring Z carries vertical load A of

278 kg T & SR MR 3 g qrey|  Mass 27.3 kg by two strings ZX and ZY.
¥ A Z2Y mior WA Ry ¥ wre & e String ZY carries a loadﬁat its freeirld

through a frictionless pulley. Find the

AFT Y W 8RB & age1 aqar
&1 B & e value of B (rounded to nearest integer), if

A F (e i o qoifea), af oy

the string is stable at the configuration

mﬁ@mmmwﬁﬁnﬁ shown in fig.
X
x —
! \ .
Y s
a5 . ,f’/ | J ay| 60° ,/ ,~L
" ' a e _ X . e 4 { |
N ,B} (?Z 5 _B_j
B
g
—
(a) 14kg () 14kg
© 10kg (c) 10kg
(d) 5kg

(d) 5kg

ICRB-dwfar srfiiar oa.dl (@iH)-2028 15
Scientist/Engineer ‘SC’ (Mechanical)‘2023

e G —



https://applink.adda247.com/d/XhqWf9lSap

Addal24

GET IT ON
Google Play

95. UE FUE doc TH ORA W e § AR
2.5 KW &l 9/ak TaTRd &l gl dec &
Y@F 497 2.5 m/s &1 o FUT 165° § AR
Joc g Ol & g & w¥ur AunE 0.3
¥l I dec F URfAF a=a & 10% dF
ggr fear Srar ¥, @ 9ray Heler WO

qaa BT £27 (Sec T fpges 3R AadGET

qaqra%’rmmma—c"fgcr)

(@)

(b)

(©

(d)
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25. A flat belt run over a pulley ap4

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)

()

(b)

(©

(d)

The power transmission is increased

by 10 %

The power transmission is reduced

by 10 %

The power transmission is doubled

The power transmission is reduced

to half
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. mmﬂ W b & TSI & uw| 26, An aluminium ring of mean ‘diameter’of -

3 F TEA @y G STEESTST gy om at ambient temperature 1s dipped into"

A ZEAT S LN, arey ;ﬁrAm T 7 iquid nitrogen bath. What will be_the

. RF Rear &
?_IU'IW Eal 2OX10_G/K ﬁ’q*r iyl (qﬁaﬁf
AAT T 24°C o= S 5T AR 3y

mean diameter of ring in the_I‘iIﬂg‘_ﬁat_h.
The coefficient of linear expansion, of
aluminium alloy in the temperature range

may be taken as 20 x10°°/K. (Ambient
temperature may be taken as 24°C.
Boiling temperature of liquid nitrogen:

77 K). ;

OR=e)

§§§ sossm BN W @) 4978m u 5 y2x® % T gqg
0. olien P © sism 28 glewaw 23
) 4.865m - d) 4.865m W7 S 0
L0 Y3y 190 ,\ .
27. S & fEmr = ¥ 7 uw Teldr §é‘ EiTl (27. A travelling crane as shown is used_to

HW,%@Dwa’raﬁmma—gﬁ
A F U ST E S A g
¥ T 8] AR uE #Eer s oow
SNET ST 81 aF F13eX 9 &0 @ffg =
ﬁ?XﬁFﬁgﬁﬂWW.H@:u—g
D W #R & Iquieafy & o 71 =
qeled J &l %l F AR & 2 TF HAT ST
mu's'Daﬁ‘ram‘E?erﬁaqﬁqrm
I gl

12m

éarry a load of two tonnes at point D. A
counter mass CW is 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. B

o

Em 2m

3am

(a) X=8mwW CW=2t (a) CW=2tatX=8m

b) X=10m WCW=16t b) CW=16tatX=10m
(¢ X=6m W CW=15t (0 CW=15tatX=6m
d X=12m 9 CW=16.67t (d CW=1667tatX=12m
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28. ¢y BSAT R ‘o WIS FNIWH A TH
Sier AR T WEhes dE ‘s’ Bl rd
frsar AR ‘o RS FNEE BT gEd
S ST 1 HEREes A sy &l
et safEt & fow w3 WEReY
AT GO &1 I r= 2 1 AR = /2,

ar spls FT &2
(a) 4
(b) 8
(c) 16
(d) 32
29. faw=faf@a =1 A
FrTH -l sarced||
fawaar & &g TRET_ & &1 ol
AR
A) Yosa Rga () mesior
(B) ¢¥=1 Fogia (i) gredgea
(C) ¥e deicy (1) [argsfer
agia
(D) aFAHSAH (iv) meragss
gra
(@)  (A)-(1), (B)-(v), (C)-(3), (D)-(iii)
(®)  (A)-(ii1), (B)-(iv), (C)-(ii), (D)-(1)
(©)  (A)-Gii), (B)-(1), (C)-(iv), (D)-(ii)

(d)

(A)-Gv), (B)-(), (C)-(iid), (D)-(ii)
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28.

29.

A journal bearing of radius ‘r’’an
clearance ‘c’’ has a sommerfeld
Another journal bearing of yg
and radial clearance ‘c2’ has a som

S1.

3
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d radia]
Numbey
diug ‘ro’
merfe]q

number ‘s2’. All the other Parameterg
remain the same for both bearings. If y,=
2 r1 and c2= ¢1/2, then sa/s;

(a) 4
(b) 8
© 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 |(ii) |Ellipse
(C) St. Venants (111) |Square
theory
(D) Von mises (iv) [Rhombus

Theory

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

(4)-(G1), (B)-(iv), (C)-(), (D)-(iii)
(A)-(iii), (B)-(iv), (O)-(ii), (D)-()
(A)-(ii), (B)-(i), (C)-(iv), (D)-(ii)
(A)-(iv), (B)-(D), (C)-(iii), (D)-(ii)
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30. Hﬂﬁﬁ?ﬁ?ﬁ#mﬁﬁ%mﬁ

RO . 30. The moment of resultant of concurrent
34 H.I 3'"1‘10? 3 Fm F gy 3 forces with respect to a centerdn thejir
geal & 3TTE1;U'ﬁ & CIS By T F plane is equal to the algebraic sum of the
grar ¥ =@ oW SRR moments of components with respect to
%‘I ST ATaT same center. This theorem is known as
AT & gy
(@) (a) Theorem of Varignon
3meelt $r fJfer
®) . & (b) Method of moments
C) ol & Hel=T T 9oy (¢ Theorem of equilibrium of active
] forces ~
(d I gt F T AT (d) Theorem of three forcest
31. ?ﬁﬂ TRR & et @1 uitaer ﬁTﬁ as| 31. Stress strain curve of three types of
feifea T & = o ¥ o @) material is given in the figure below.
s £ -y < Plea}se identify the correct combination.
H //’ E
7 E ,
/ | ==
| . =
! /‘// f«! /‘//
: ’//" Slressf - & G
Stress ; 7 : G ! ,/’
/ i,/'/
// -‘f
/
Strain
Strain
@ E - W (ﬁ'g'z?»r), F - a=u(3%crsa), (a) E - brittle, F - ductile, G - plastic
G - . . -
® E - e, F - W (Rred), () E - plastic, F - brittle, G - ductile
G ) e (¢) E -brittle, F - plastic, G - ductile
. C - ) - ) -
© E - &R (o), F - '
G - F(STET) . @ E - ductile, F - plastic, G- brittle
d E - d-a(sFesd), Fo- '
G - #IR (fsree)
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32.

33.
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vw FAE A # FAR-ger@ are gfded
o=0,cos(brt) F THAT FAT TSl €l
gery T @ge @A 350 MPa g 3R 33T
W GHES 500 MPa &1 3% Bamsa A
SgFd EYET AU 3.5 §, o HsEdr Aifd

AMES F HJAR MPa # AT gfaad

o, FT &7?
(a) 10
() 200
(c) 100
(d 50

AT & AT WaaeAs AR A U
TAGA Ufddel decd 0,=4P, 0,=2P 3R
7,=V3P¥, SE P>0| Wer¥ F Wy
e AR T HhaH
%ﬁmﬂ%ﬁwmmg
fSomes fhar s €, & P & AW, B w
TR T I B

el 300 MPa g

(a) 60 MPa
(b) 75 MPa
(© 100 MPa
(d) 120 MPa
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32.

33.

\\\_

A machine 18 subjecteq N

member
0

=0, cos(571), The
the
350 MPa and the yield strength ;
500 MPa. If the factor of safety useq in
the design is 3.5,

fluctuating stress,

endurance limit of

materia] -4

then the maximum
allowable stress ¢, in MPa according to

soderberg fatigue criteria is

@@ 10
(b) 200
© 100
d 50

A plane stress element in a structural

member under

loading has

0,=4P,0,=2P and rxy=w/§P, where

P> 0. The yield strength of the material
1s 300 MPa. If the member is designed
using the maximum shear stress theory,
then the value of P at which yielding

starts is

(a) 60 MPa
(b) 75 MPa
(c) 100 MPa

(d) 120 MPa
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2} & SR B

(@) ERTH TATT Fog
(b)
©
()

IFAH ITFYT g
T I g
AT T g

35. Uh Gol§ URRAT F, TR 4T Ao, Sy
AR § el g5 a1g SR A e @
HT B IR GF wgE & AT @ g

FEAT &
() TR
b)) R
(© WHRSK
(d [T
36. 3D Rifear Awetieh &
() TAAEHAR(@AEET) PR el
(b) TAICHR@RFE) FFR oA
€ Soaci diF (AT
(d) sudaa @l
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34. Radius of the

35.

36.

Mohr circle of stress
numerically equal to

(@ 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

(8 Runner-
(b) Thinner ¥
(¢) Corridor -
(d) Raiser

3D Printing Techniques are

(@) Selective laser sintering
(b) Selective laser melting
(c) Electron beam melting
(d) All the Above
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gy oS B Ser §1 AR e Fe A
WRwaA  HoEqer 9fdgd ——— W
grem|

() B PENR

k) TR EE

(©) 3ITIRY FT F &5

(d) 33X T ZW FES aEl

foaell 1 T T X & #AgH 9
e frar arar &, fSas 20° 83l qama
HOT Far g, S R & JafiEn W
AMFT & ALY fAFAR W W gar g1 AT
# uita ufced 1 wefd ——— 2

(a) FHIA g F HRUT AT Tiadel

(b) dhd F FRU AT Uaad 3R
R & FRUT IUTI0T Siaae

() dhel, MY ST & FRUT A
gideel 3R AT F FROT Igwgor
gicraer

(@) 37eNT AT F FRor gEET gfaed
3R AT F FROT HTEUT wiES
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37. A round wire helical Spring is logg

38.

\

ed by
sheay
€ at

the axial force. The maximum

stress in the wire cross section will b

(a) Outer fibre
(b) Inner fibre
(e  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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39. @ g 8000 kg| 39. As shown in the figure, the plane, having
e

S AT CICH EET%’ SRS Fy 6=60° = a mass of 8000 kg, is hoisted back until‘

o e =

6=60°and then the pull-bgﬁ:ligablg_A_(_} 1s
FR T ST & HR T Ior-d AC ey oy ;
released when the plane is at rest.

& Refret fohar Srar g 6=30"9T g qx Determine the speed of the plane just

before it crashes into the ground at

A W J T g Se G aw
6=30°. (Neglect the size of the plane and

fAURa Y1 (§a18 SIEIST & 3R 3 afy . : .
effect of lift caused by the wings during

& SR YWl eaRT 3c9e=1 fve & warg &l the motion, assume g = 10 m/s?%

FIM0T A, g = 10 mls‘l'ﬂ'lﬁ)A

(@) 23.98 m/s (a) 23.98mfs

(b) 12.1 m/s (®) 12.1m/s
(¢) 9.56mls () 9.56 m/s
(d) 6.76 m/s (d) 6.76 m/s
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41.
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Frefofad st &

9 ae Frd @mTd = €.80,000
qﬁq\ﬁ—cqﬁaﬁmﬂ'{?ﬁ'{:?.SBO
ufey gfere e 77 = ©.500

Sees &HaT = 1600 Ifele Ui A

SR

o

IfE IcUgA 75% H T &THAT W
T STTaT ¥, o @i o § (3 A)

(a) 1 d™@
b)) 1.2 d™@
© 1.4 @

@ 0.8 arE

% PERT aifafafer & fou, =g=3aw aog 6
e, waifas d@sifaa aag 9 B 3k
HROHTH AT 16 A=e 31 ar i &
IS GHT (Jhs H) Fa7 £2

(@ 600
(b) 540
© 620
(d 580
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40. A manufacturer has the follo

41.

\\

Wlng data

regarding a product. —

Fixed cost per month = Rs. 80,000
Variable cost per unit = Rs. 350

Selling price per unit = Rs. 500
Production capacity = 1600 units per
month S

If the production is carried out at 75% of

the rated capacity, then monthly proﬁt is‘
(in Rs.) s

(a) 1 Lakh
(b) 1.2 Lakhs
(¢) 1.4 Lakhs

(d) 0.8 Lakhs

For a PERT activity, the optimistic time is
6 minutes, the most likely time is
9 minutes time s
16 minutes. The expected time of the

activity (in seconds) is

and pessimistic

6 AL )
(2 600 = 552 sl
(b) 540
© 620 éﬂ = % 5
¢
d) 580
@
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12. TN FE A, SEET MO 1 AN o
L & e &feelar o & wIpicrR 3ndfed
@ & I geeay 9 & b & g
T R @AY IRER W e, @
T g 38 SR @eh 7 9

(@) el & (w,>ay)

(b) "N T (w,<w)

() THA BEAE w,= o,

(d) fT 71T 3nws T grcg @ BRI S

Tl &
43. g 3R gg AW F 9N F mm H
asT ead InP = 23.1 — (3749/T) 3R

InP = 19.6 — (3049/T) E@RT &2l 9T &,

ar Ruer dige &7 gdl &eme?

(@ 700K
b)) 231K
(¢ 200K
(d 180K

ICRB-dwifars sifdrgar ‘wa.d. (FifFn)-2023
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42.

43.

A cantilever beam of cross section A,

pu—y

moment of inertia I and length L is having

—_—

natural frgqggancywl.. If the _beam is

accidentally broken into two }15_1]_ves, the

natural frequency of the remaining

cantilever beam @, will be such that it

Increases (@, >a;)

(a)

Decreases (w, <)

(b)

(©)

Remains same w, = @,

Cannot be obtained from the given

(d)
data

Vapor pressure in mm of mercury of solid
and liquid ammonia is _given by
InP=231- (3749m and InP =19.6 —(3049/T),

find out the triple point.

1
2%\ —&3_;‘}0'\: 19:6 = 3odg

@ 700K ) T
Mz. ‘ Dt
931 K ‘6 =
(b) ,__; T
© 200K 5 3% g
L oY )
@ 180K =

2.0
(T:/Zl—e-eé% 1o
=
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44. fg S JANET W FRG AR & geenr| 44, If the load acting on the ba) bearing

5 @ wrar ¥, swer Slaserd

(a)

(b)

(c)

(d)

45. TH WA FeT F: 100 N-m & 3mger| 45. An old clutch is to transmit a torque of
2 o _—

mmﬁlmm@zmaﬂﬁﬁa

A

increased 2 times its life wil]

a-alm T ST (a) Reduce by 2 times
TR IAT U QI (b) Reduce by 4 times
TS I[AT g€ ST ()  Reduce by 8 times
&g aRad= & gem (d Not change

100 N-m. The inner and outer diameter of

the clutch plate is 100 mm and 200 mm

SIET CATH HAM: 100 mm 3R respectively. The force required for

200 mm ¥ o FOT S aTeT 3TaeTE engagement 1s (assume p = 1/3 with

qe FAT EE? (I Y Rigia & @y

uniform wear theory)

p=1/3 AM) |

(a) 4kN (a) 4kN
(b) 10kN () 10kN
() 25kN () 25kN
(d) 50kN | (d 50 kN

ICRB-d+nfas wffrdar ‘ww.dlt (@ifyn-2023 26
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46. wegrdt I Far ufade glar ¥ o9 i 1| 46. What is the change in entropy when water

A R is vaporized at 100°C. Latent heat of
Ea e N kil ;i vaporization of water may be taken as

ATSARROT T e FEAT FH 2238 kl/kg & 2238 kd/kg. :

: Y oAb
7 7 forr sy iC)

L )
(a) 22.38kd/kgK (a) 22.38kd/kg K
(b) 2.238kJ/kg K ®) 2.238kJkgK
() 6kdkegK () 6kdkgK
(‘_—1
(d) 100kJ/kgK (d) 100kd/kg K
47. =faf@a su=t 1 o= st 47. Examine the following statements:

q) @ 3TT AN 4 3= i @) Wo-rk 1s hlgh grade energy .
(i) It is possible for a heat engine to
Y;

() A TUAE W} NS F Ty FvAar produce work in a cycle by

F HEHA-YeTd Flg 5T TH TH Pl exchanging heat with bodies at same

) temperature
FA 3G FAT A9 gl F AT (iii) It is impossible to construct a device
gya g which operating in a cycle will-

) roduce no other effect other than -
(i) UF 3YROT @7 AAOT R 3TN : e
transfer of heat from a cooler to a

a’rwmﬂm@a@ma‘%ﬁrmﬁ hotter body
g # F5AT & TAHRYT & el

FIE Heg YA 3cded 6T HLM

(@) a3 Fue e ¥ (a) All statements are wrong
Ob) Tl FuT TEr & (b)  All statements are correct

© T (@) 3R (i) T E () Statements (i) and (iii) are correct
@) FU (i) 3R GiD) Ter (d) Statements (ii) and (iii) are correct
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48. The elastic strain energy storeq ;
2.1 q

48. m%@%wmﬁﬁmm\U‘rM%

rectangular cantilever beam due ¢
a

R - . /=—____,—————’_"‘_' ——
0T T HAAER SRAET i 7 s / : i
bending moment M applied at the enq i

yeareg Rl el @ % given by (omex is Maximum Bending

AT Gl ST ¥ (omex HOECH FR Stress, V is Volume and E is Youngs

Modulus)
. ez
gfgge & 2V 3AEFAA R T @
Fi Mz
auiE E 2) ‘_ V)
<4 I.I »

h

—

N
wid— %
| <>

o

(2)  0%max (V/3E) (2) 0%max (V/3E)
®) 0%max (V/2E) ®)  0%max (VI2E)
(€  0%max (V/6E) ©  O%max (V/6E)
(d)  0%max (V/4E) (d)  0%max (V/AE)
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49. Afeesr 3ma &t —— oy T omar & 49, Molliar diagram is also called as

50.

51.

@) YA Tegrdy A

(b) <&TE- TEd G

(c) gcdra- ardy uTiar arc
(d) ardrr aiar- veerd =

aEdfas W TaER e AW wheRor %
() aTg IR AIAH HTRF QT

(b) mmﬁmm%mmﬂmz@a
HH Bl &

(c) CaId AR ATIHIA sgd FH gl §

(d) caa Fgd FA AT § AR A9HE
AT glan &

Th 12 mm &0F 3R 2.5 m odl Ao
T 1 o3 @ aYURfgd ddg W @l
Srar & 3T 300 K & 400 K & a7 faar
FEr gl o8 W d¥d dad #1241 g1 (T
& s FOR & IoiE A 105 K; e &
W @Eed @ 200 MPa 3R @oTH
Algerd F 210 GPa HET S0)

(a) Temperature — entropy chart
(b) Pressure — volume chart
(c) Pressure — enthalpy chart

(d) Enthalpy — entropy chart

50. Real gas behavior approaches ideal gas
equation when

(a) Pressure and temperature are very
high

(b) Pressure i1s very high and
temperature is very low .

(¢) Pressure and temperature are very
low

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

51. 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 i1s the thermal stress on the rod?
(coefficient of linear expansion of the steel
may be taken as 10-%/K; yield strength of
steel as 200 MPa and Young’s modulus as
210 GPa)

(a) 52.5MPa
(b) 0.525 MPa
(¢ 1MPa

(a) 52.5MPa
() 0.525 MPa
() 1MPa

(d O0MPa

ICRB-3wnfor arforiar ‘wq.dl (FifhD-2023
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52. WX FAN Faarast F g yer $r|  52. What is the kind of deformation that

occurs in shape memory alloys?

faspfar gIer 87

(@) uHf confees (a) Thermo Plastic
(b) TATECH (b) Plastic

© o sefees (©) Thermo Elastic
(d) Fg LT (d) None

53. T ATF-2F9X 9omelr #T a1fg &7 gHawer| 53. The equation of motion of a spring-mass-

damper system is given by
[GESIGICIEIC i

X+4x+16x =12sin 5¢

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

YUTTell T 31dHc (3fF99T) TR Far &2

(@ 1 (@ 1

() 05 (b) 0.5
© 025 () 0.25
(d 0.75 (d 0.75
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54. megﬂﬁ4mwg_%
WGI,ETBMWGZ, Gsams]gﬁ.ﬂ.

e G, |
$H: 1, 1/2, ¥/3 AR 9r &l

ol 1 f&=m = ghfe
(@) A = 1, Radg fep

(b)
©
(d)

I

HFATT = 1/6, TF & far
T = 2, fauda e

AT = 1/2, Tk & e

IR g =10 m/s? A)

= k=200N/m

0°
60°
90°
30°

(a)
(b)
(©)
(d)

ICRB-dnfars arforgar ‘ww.dl. (Fifadn)-2023
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54.

55.

A gear train comprises of 4 spur gears —
the driven gear G,, twoﬁidler—sh__Gz, G; and
the driving gear G,. The radii of G,, G, G,
and G, are r, 1/2, /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=0°, determine the angle

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

=

<

= k=200 N/m

E ("i\\

(a) o0°

(b) 60°
(@ 90°
(d) 30°
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56. wa &g AT AL 100 mm A ary|l  56. A face milling operation is carried out

_ 5 with a 100_mm diameter milling Cutter

fafei ey & ary fAsarfee T E ' having 4 rrgeeth and spindle speed “(;f
forgs 4 aig § 3k fedsa a1fd 300 rpm gl 300 rpm. If the feed per tooth i -

. 2 s i \ .

afr 9fy gig §1 0.125 mm &, ar mm/min 0.125 .mm, what is the table feed i,

mm/min?
Feaa Mz FT ¢ ? i

(a) 90 mm/min (a) 90 mm/min

(b) 120 mm/min (b) 120 mm/min

(¢) 150 mm/min (¢) 150 mm/min

(d) 180 mm/min (d) 180 mm/min

57. 93 <OIH & O &' q;ﬁ e ¥ g9 & faw| 57 Which is the correct sequence of

machining operations to be performed to

T S arelr FRRfedeT el 1 HE FA finish a through hole of large diameter?
FT &7

(a) f3feier, ofFer, S (a) Drilling, reaming, boring

(b) f3ferer, aifRer, QfFe (b) Drilling, boring, reaming

(¢) &, RBferer, dfae (¢) Boring, drilling, reaming

(@) @i, dfFe, fBfeer (d) Boring, reaming, drilling

58. us uuys Sic JMAT ufehar A, gery &| 58 In abrasive jet machining process, the

e 9ir ik R — ¥ main mechanism of material removal
takes place due to?

FROT el &7

(a) faega i fmar (a) Electrochemical action
(b) 3EAF Qg (b)  Tonic dissolution

(c) IIfFF warg (¢)  Mechanical impact

(d) eI 3R arsdrgor (d) Melting and evaporation
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59. Sl & T, feodeh &1 acq oy 334 kd/kg
¥ R RS T oesmar khipere:
4.19 kJikg K) 1 30°C W 1 kg w7 @

fRerell SEAT B AT Twed e, arfs oy

0°C & a% # gfafda & s

(a)
(b)
©

(d)

60. dp7 & 3HIFYOT g G SINAT AT feig AR

(a)

(b)

(©)

(d)

567 kd
319 kd
483 kJ

459 kJ

1 afia & gl
T IHIEIUT I
AT dehol
Ag e

Q;aa‘m
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59.

60.

For water, the latent heat of freezing is

-—

334 kd/kg and the specific 'hbeat capacity

—

averages 4.19 kJ/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:

-
\,\ 3 \C\
Haod *
@) 567 kJ o
®) 319kJ
(©) 483 kJ
) 459 kJ

A point load applied at shear center of

beam induces

(a) Zero shear force

(b) Zero bending

(¢) Pure twisting

(d) Pure bending
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61.

62.

ICRB-&nfas sfdar ‘ww. €Y. @ify$n-2023

o ¥ 3R A ARt dF e
fory @ gaffar arm &) & A afaRiiear

/’—"\‘I
| C TN
e - RS
,// / o ]
A %@
\‘-\_—//
(@ -1
(b) O
(c) 1
(d 2

foifea T & v 3gaR e @5 W
yfdeer 1 gfe-3r fufa oems o @
MPa # 45 Bt ® @@ea 3R &l
gfaael &l 9RAT §

40 MPa

l 30 MPa

30 MPa

50 MPa 60 MPa

i 457
30 MPa I

40 MPa

30 MPa

(a) 50, 50 MPa
(b) 60,40 MPa
(c) 40,50 MPa
(d 50,30 MPa
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61.

62.

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

. TN

; \ )
BN
b 1 0
(a) 1
®d O
) 1
d 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
A0MPa

I e MPa

30 MPa
60 MPa 60 MPa

45¢

30 MPa ]

40 MPa

30 MPa

(a) 50,50 MPa
(b) 60,40 MPa
(c) 40,50 MPa
(d) 50,30 MPa
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63. frfarad q 8 A w TH T 63. Which of the following represent sterling

gfafafca &ar &2 cycle

-~

3

-~

[

-
PV = ennstant

Kl
PYi= constant

Pressure [
Pressure

Pressure P
Pressure

Volume v
Volume v 1 I
L 1

1

—3

Temp T

Temp., T

Temp.. T
Temp T

2

[ Fntropy, S Entropy S
Ent ropy. S ]‘:l“r(‘)]l)' S l l I [v
[ 1V
(@ I (@) II
() Iud Il () TandIII
(e 1 Tq IV () TandIV
(d) IqAF AT (d) All of the above

64. IF yag & g o &9 & gd qon A 64. Rapid and sharp_changes_ in _fluid

properties in a very small region of gas

SR It &l flow is knorwn as
gl 87
(a) FdreersT (a) Cavitation
(b) olih ad (b) Shock wave
() FedrAUA (©) Sublimation
C [
(@ =feer (d) Chocking
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. . A &9 65. The wall of a chemical plant ig i
65. we AR TIT H AR F O N with two additional layers havingrgzcll;[;lﬁg
£ @A ﬁ‘g,mﬂ FITCﬂ'J ATefhdl dTell thermal conductivity of original way|
o 5 & difa R s B material. ThezI inner layer is of half the
k 3reft thickness and outer layer of ;
HARF WA HAA AR & Fiers thickness as original wall. What wfﬁrﬂg

3R el ®a dar i Aers & A gl the heat flow across the modified wall?

ar Felfra aR & arT warg T gem?
(a) A H FAC
(b) HF F A
(c) HeT & 50%

(a) Same as original
(b) Twice of original
() 50% of original

(d) FHel =T 25% (d) 25% of original

66. =T urg Fr T F GHA oars & i ari| 66. Three metal balls are suspended by three
> wires (a, b & c) of equal length arranged

(a, b & ¢) garr T # fe@w 1w a:m A in sequence as shown in figure. The
ACHAET T &l 3N qw Hl gV Iar & masses of the balls, starting at the top are
ZeTAT 2 kg, 4kg 3R 3 kg §I 3O HH A 2 kg, 4kg and 3 kg. The wire diameters in

. the same order are 2 mm, 1.2 mm & 1 mm
dri & erE FAW: 2 mm, 1.2 mm 3R respectively. What is the correct order of
1 mm g a orRl # 3L wiagar &1 Ter Increasing stresses in the wires?

FH FIAT g7

=2 kg
B=41kg
C=3kg
(a) a, C, b (a) a, Cc, b
(b) b; C, a (b) b, C, a
(C) a, b) c (C) a, b, C
(d) T 7 A yfdee & (d) All are having same stress

ICRB-d=fas 3rfdrar wa.f. (@ifydhn-2023 36
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67. 2 T GRS JOTell T 91ay LIS 67. What is the power of 2 tonne refrigeration

—_—

; . _
aF F 31?%%?( FSAT FT 336 kd/kg T system? Lvavtent\hre.at offiinay Tt?e taken_-
as 336 kd/kg and specific heat capacity of
qelt @1 RARSE FSARIRGT & 4 kd/kgK o o

water as 4 kd/kgK.
AT ST
(@ 7. 7kW (a) 7.7kW
®) T7T0kW ®) T0kW
© 12.5kW () 12.5kW
(d 0.7kW d 07kW

68. T TIT TLUSS 3 UF 9 & card FHqurd| 68 An air standard Otto cycle operates with a
9 B —

compression ratio of 9 and the ambient
¥ yaifag grdr & 39 gfkaer agas 300 K i
temperature is 300 K. If the adiabatic

%'I Igfe ATETH HT TEISH B\ﬂﬁ’niﬂf’: 15 &, ar index of thg medil_J__Vr_r_lf is 1.5, What,_i,sq_'?‘he
efficiency?

G&TT T 8§72 gt

@ 75% (@ 75%

(b) 66.67% (o) 66.67%

(¢ 50% () 50%

d 33% (d 33%
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69. Determine the equation of the elastjc

‘ H
69. fad waet MEET M, & FROT fr | 69, Deferming b .
1 curve for the cantlleverrbeam Oflln\iform\

e el e e IS i cross section as shown in the figure due g
S F BT yaedT % (SeNiEesh Fd) & the applied bending moment M, (Co@

L . Young’s modulus as E _and Moment of
T EeiRe HY| (I & uns E ad | : nt of
inertia as I)

STgea Jmgel 1 A=) yr
M,

= i ‘E N
= 5y
Y o

¥

l: L >
(@) y=Mx*3EI (8 y=M;x%3EI
(b) y=MxYEI () y=M,x%EIL
() y=M;x%2EI () y=M;x%2EI
(d) y=Mx*4El (d) y=M,x%4EI

70. wREEEFE FEHAE & AT dER rer|  70. The preferred choice of the steel material

for Cryogenic application is

gerd f@deT Fa1 § ?

(@) WS (a) Ferrite
() Hieefafes | (b) Austenitic
(c) HCAHET (¢ Martensite
@ 3udwd |l (d) All the Above
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71. 100 kg Uh H TAFHIOT|  71. A satellite of mass 100 kg is attached
S 3T TS §_q_ 900 kg 7= centrally to the rééket’ st'age ot;—ma’s‘s-

900 kg using a separation system. Inm"

F UHC WO & Fg F F=r oy 3R . o
J space the satellite is to be separated and

F AR H e W ST ¥ 3k ejected using 10 numbers ~of identical

spring thrustérs having same stroke of

30 mm & AW TIH arel 10 FATY Ryar

30 mm. Assume springs are fillly'
yred @ Ja&aRa Far Ser G transferring the energy and angular body

2 . rate of the bodies are negligible after
aoT fF B 9t G & 39 TuEiaRa

separation. What is -the stiffness. of the
W & IR qUFO F ag [E oA

spring required to get the satellite axial

relative velocity of 1 m/s.?

FollT [g T 90T §1 df 1 m/s & 39478
ey Of@s O 9td W & v

WaRTEs R # geegar  (Rewes)

7 87?7

(a) 0.01 N/mm (a) 0.01 N/mm
(b) 10 N/mm (b) 10 N/mm
() 20 N/mm (c) 20 N/mm

(@ 100 N/mm

(d) 100 N/mm
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79. ErafEd ¥ T 7T oelS g el &

(a)

(b)

()

(d)

72. Which of the following is not a casting

defect?
X (a) Spatter
sl gled (b) Blow }lo’l_gs
Fleg 2T (¢) Cold ilﬁl_t—
gl e (@) Hot tear

73. IR § § 91 €T #:T des HAAT 73. Which of the following improve weld

= 9 ability of steel?
deldl &¢
(a) FA FET Hee IR 3T & id (a) Low carbon content and poor affinity
. to oxygen
T ST
() 3}WF FEA Hec AR JFdT & (b) High carbon content and poor
affinity to oxygen
gfel @ dYd
(© &H Fea Fee IR AHFde= & ufa (¢ Low carbon content and good
o g affinity to oxygen
(@) 33RF FEa wee IR IENET & (d) High carbon content and good
s 5 affinity to oxygen
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74. CIETRS qx:(ﬁ % FA He® FMenaT 0 3% &| 74. What is true in respect of the self locking
-~ 3 T TE Y, screw jack with square thread?
i b () The friction angle is more than the
M - FOTF helix angle of the thread.
SIeT § (I) The efficiency of the screw jack
should not be more than 50%
an T o% T &THAT 50% ¥ Hf®
g =@fgu
(@) e I (@) Onlyl
(b) Faal 11 () OnlyIl
© aarl3R II (¢ BothTandII
(d) B'Cl'lza'?f Y P G (d) None of the above
75. Fferr & foT @EAT 9 =1 SgF Feldd 75. The commonly used flux for brazing is:
SN SRy,
(@) aEFg (a) Borax
(b) WO () Epozy
(C) NH4C] (C) NH4Cl
@ Bferr i (d) Inert gas
ICRB-deifares arfvgan ‘war.dt (@EA)-2023 41
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76 o ¥ fav oF ?@ﬁ@—ﬁ &r 76. For a particular project, six activitieg are
. B to be carried out. The precedence relation
S £ 3 ARt @ e e 3N _
and duration of activities are as per the
st Rrfaf@a @Rl & AR El following table. The minimum project
o B A (Rt completion time (in days) is
Activity | Immediate | Duration
;) Far &7
1 predecessor (days)
afafaf™ | aopre ‘{éa?ﬁ afe A 6
(Rt ) B A &)
C A ( 8)
A 6
D B 11
B A 5 = —
EECANC
C A 8
F D, E 7
D B 11
E C 6
P At
F D, E 7 G’/ B ¥
A Ft
G\C - E /C.,
(a) 32 (a) 32 :
K B 7_//
ONRL & 21
(© 29 © 29
(d 30 (d 30
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2 P 0 GRS ] L IR SRS 1 K oy He :
1 el W LA W oy 77. 'The property of the material that

3;ﬁ‘m:‘d?f A W e o aT M A represents maximum  amount of strain

cnergy that it can absorb before it

o red A UEH AAMET wT wwmar
AR qET UHAr g, fractures under load is called:

(o wfaRrufac i (1) Modulus of Resilience
(b) FOLAT & AITE (b) Modulus of Toughness
(¢) ~FARACT "’IUTW’- (¢) Modulus of Elasticity

(d) 3‘173‘7?‘ e let] ?ﬁfé’ el (d) None of the above

78. wa Frfe BHET faffyes1 MFate CFC,| 78 A Carnot refrigerator  works in
temperature range of 300 K to 270 K with

R - 32 30T 3@nfar & @y 300 K ¥ 270
different refrigerants CFC, R — 32 and

K & digamed bec ] FrI R &, & let ammonia. Which of the refrigerant give

better COP?

ar Yfpeiie agay COP e 87

() CFC (@) CFC
) R-32 (b) R-32
© A (¢) Ammonia

(d) All gives same cop

@) @y @it COP e
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79. A cylindrical body of diameter 2 m anq

A aUT 1.5 m HT A8 .
79. 2 TA AR & 2m © height 1.5 m having a mass of 2 tonnes

AT AR T, 3 JEhY Set & and floats in sea water with its axis
oy TAZ & AT H ol gl T W TEH vertical. A lighting equipment is placed
s e on the body such that the water leve] ig
ASTCIT 3UROT 5 at least 0.5 m below the top surface,
ST TR FI0 @ag d HA-F-FA 0.5 m What is the maximum mass of the
eadT 39T & SEaH electrical equipment tha.t can be placed on
CIEEE 35 s the body. (The specific gravity of seg
GegHTe FAT &, S WY 9 3@ ST Hhd gl water may be taken as 1.02 and = = 3.14)
(@Ag S # faflise gedcq 1.02 AR S1C
IR n = 3.14)
(a) 252kg (a) 2b2kg
(b) 750 kg (b) 750 kg
(0 1202kg (¢) 1202kg
d) 275kg (d) 275kg
80. RFATATRT FUAT fT T &L 80. Examine the following statements:
(1) Euler’s equation is applicable to
- . . . -—‘-”_—__—d
@ (CANR TeFROT 3RAT &d N e gra inviscid liquid
& (ii) Bernoulli’s equation apladliiggﬁ_)_le to
() AT FT THEEROT W EEdr & steady state
(ii1) Viscous forces are not considered in
forw s g & Navier Stokes equation
(ii) FGT TWiF & FAFOT H T arar (iv) Surface tension and compressibilit)j_

forces are considered in Navier

W faar @1 foar S & . Stokes equation
(iv) 9 dard AR Fdsd el #oHAd g
TiF & AT W Aar &ar Sar

&
(a) FUT () 3R @) TaaT § (a) Statements (i) and (ii) are not
correct
(b) FUA (i) 3R (iv) TEr§ (b) Statements (iii) and (iv) are correct
(¢ FIA (i), (i) 3R (i) TEr & (c) Statements (i), (ii) and (iii) are
correct
(d) G FUT TEr & (d)  All the statements are correct
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N TTe/aHar wiegor
APTITUDEIABILITY TEST
gl 3T TP e, S AHAIR 9v|81.  You are a retail clerk who typically works
fFar § YFAR T HH T | g Monkday through Friday. You arrive at
ey @ Sy work and notice the new schedule is
e 3N, S € 3N ¢ & posted, and your manager has given you a
HERK! O¥e N eI I g 3R gy ﬁgtt;iiday shift. It happens to be your son's
ygUd 3 TS ufeEr [ irthday on Saturday, and you have a
" ar party planned. What 1is the most
NG GRS I I C I | SeAfeT § 3 appropriate response? (1 Mark)
MYl Ueh O &1 IS & ¥ geg
IqYFd WidTshdT T §72 (1 37)
2
(2) I JaUS F o9 L 3R Faw &F (@) Speak with your manager and
oY ofER & s 3 ¥ Ou = explain you have a ‘birthday party
planned for your son on Saturday
SeATeA i 9l Hr A COIEN and ask if they can find someone else
AR O fFoFm R 3R @ o or if you can find someone to cover
S o your shift
gad § a1 9 fEA AR H e
Hhd §, S Il AFC A FR T
Gehdl ©
b)) ua TEwEAr @ g% & Far 9 (b) Ask your.coworkers if they can cover
© . your shift because you have a
AR Rve &1 Hal H Hhd e, birthday party for your son planned
FIfF 3M9a 3T 9 & fov SeAfeA
Fr arel T DT TS §
= Sy 3O 5 GE] (¢) Pretend like you did not see the
(© r fea@mar ’ ~ % schedule since you always work
dar g, &gife g gaem dear ¥ Monday through Friday and do not
; —_— g & 3R afeEr show up on Saturday
Y Tt 3T &
. oA (d) Do not say anything to anyone, and
d frOr @ FS oA FE AN 2 i plan on calling in sick on Saturday
AR gl 1 JIsleT =T
ICRB-3wforss arfarden w4l (@EH)-2023 45
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82. g 1: AT UF FEET 991 OFa § 82. Fact1: Pictures can tell a story.
a2 2: gl Fr gl fraEt F O g Fact 2: All storybooks have pictures,
d2T 3: FgET AT F TFaEr 7 U8 g Fact 3: Some storybooks have words,
i ggel dieT U9 J29 &, O Rerai@a If the first three statements are facts,
; afew? which of the following statements must
Lk ﬁ_:r'i"”” ' ".'”gﬁ il a;:ﬁ?mw iy also be a fact?
L e el I:  Pictures can tell a story better than
el g . words cany
IL: FETe _“”I T A e Eig?f II: The stories in storybooks are very
[T gIer gl simple. v
III: F& Fgriadt f fFael 7 oeg 3R III:  Some storybooks have both words
i o=t g & (1 3i®) and pictures. (1 Mark)
(a) Faa I (a) Ionly
(b) Had I (b) IIonly
() &ad III () Il only
(d) FS M FUT AT 92T JqoT & (d) None of the statements is a known
fact
83. U o ¥ HEaw IRY o= g £(83.  Statement : Exporters in the capital are

& aftifSas 4% =5 ot sead o
HRUSET T ov el qoT
Hegad  dee-Ridie i sor
qoiied & & fav s e
d% & fAder 1 IeomeT a3 W@
FRaAS T 9iFar -
I  afofegs d9f & gefg 3Rt

alleging  that commercial.
banks are violating a Reserve

Bank of India directive To

operate a  post-shipment -
export credit denominated in

foreign currency at

international  rates from

January this year.

Courses of Action:

The officers concerned’ in the
I Adlad a1 ST g1 commercial banks are to be’
suspended.

I 3RETE & aofsas S5 & o
AT &7 & A+ F AT Fwr =
aIfga| (1 37)

(2) Fad I 8 3[aRor Fear §

(b)  &ael II 3TE0T T ¥

() AT & I A1 II T80T &Rar &

(@ @I 3R AT I 3TER0T e §

ICRB-#=fa% #f<ar ‘va.dl (@ifydn)-2023 46
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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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o, 3@ BT P QR STV, W IR Y w84 Eight friends P, Q £ & 1 v, W and Yare
FaTH AT & IR 3R &5 § sitting around a square table.
¥ @, IR <aag I 1. Out of eight, four persons are sitting
1. ;1;6% 3T 3 ﬁ;ﬁﬁ F B W at the corners of the table and the
5 ‘ﬁg ;”_;g Ealereicy EIE | other four are sitting at the mid -
HE W | points of each side of the table. -
Fl W 4 RT3 9. Persons at the corners are facing the
2. . o c i 3‘ﬂT Esel centre while the persons at the mid -
;ir e f Iﬁ;”z F Ay ﬁ’g LY points of side are facing outside.
cIfad deY &1 3R ST : 3. Sis third to the right of P. P is facing
3 S P ¥ ¥ ¥ M qu—i_%% the centre. " E
S o | P 4. Y is not sitting beside P or S.
CARS IR 3R 2 5. Tis third to the right of R.
4. Y,PAS & AT H AL S37 B 6. R is not sitting at the mid - point of
S any side of the table. -
5. TR® ard @ ol ) 7. Ris also not beside Y.
6. R AT & & off fhaX & #ew-fdg 8. There is only one person between P
W AR FT T andV.
7 RS Y ¥ e A Tt ¥ 9.  Q is not sitting beside V.
g P 3RV F & Fdd safa gl How many people are there between
. 3 =5 dar T and Q? (2 Marks)
9. Q,V & sarel H gl | gl . A
T 3k Q & &g fdel dler &7 (2 37h)
(@) 1 (@ 1
(b) 2 (b) 2
(© 3 © 3 AV
(d) FIE AT (d) None
85.  FiAaT [eed U2l es Sl T Jarg? | %o Which option replaces the questionénﬁilﬁi)
(1 3) i ooty rLﬁé J—
R g\w..*....-: o 3::9:20&;-‘*§ ‘.’5 L ‘ts.g ‘? e
i FH 2 - eed L Lot L) s
DR IEL S ] L N =
: ::1 - 1 f:: &: o n: -:'
1. s | 2. - [T e B
. & « c . ') 9“ 3 ’: 'c . 4 ’c. -
M 00 e gk
(@ 1 % %
o © 3 W"‘X’\
4 ;
d 4 @ M| R Pw =
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86. forATaf@g difale & £9=9das 3egd-r | 86. Study the following table carefully ang
' " answer the questions given below it:
FY 3R 38F A QU 717 9ot & IR &

Toys
Toys Years

Years
A B C D E A B C 2 &

00 | 150 .
1982 | 200|150|78 |90 |65 1982 | 2 78 190 |65

1983 | 150 | 180 | 100 | 105 | 70 1983, | 150 1180 1 100 | 105 | 70

1984 | 180|175 |92 | 11085 1084 168017592 | 11085

1985 | 195|160 | 120 | 125 | 75 1985 | 1951160 | 120 | 125 | 75

1986 | 220 | 185 | 130 | 135 | 80 1986 (220 | 185|130 135 | 80

) What was the percentage (approximat
1983 ¥ 1985 d& D oK & et & . . LI (approximate}
increase in production of D type of toys

scie # wfed gEERe) g from 1983 to 19857 (1 Mark)
FaT 2 (1 37F) 20 *HOTT
s

2
(@) 10 (& 10

IV ) Nod) )
) 20 ® 20 )1\ g
(© 19 (¢ 19 Q \¥9. '\ S0

e -5

(d 176 (d 76 \Y

87. 620 fAAT 9RFr ar AT 1 JO&Fas|87. What is the maximum area of -the

; T 22 © 3135‘) rectangle with perimeter 620 mm?
(2 Marks)
(a) 24,025 mm? (a) 24,025 mm?
(b) 22,725 mm? (b) 22,725 mm? 2 lth= 320
(c) 24,000 mm? () 24,000 mm? L= !
(d) 24,075 mm? (d) 24,075 mm? Qo -k -0
ICRB-dwiforss sifar wa.dl (@ifid)-2023 43 \byrioel 920=24
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7.8, 18, 57, 228, 1165, 6996 (2 37F)
(@ 7
b 8
@ 228
89. feen-faider : = f&ar T IE v geag | 89.
A 3T A FAE H SEad @ g
IME F IETTT T 3R AT B 31w woat
F IR & (1 37)
Earnings per day
_  ==——Earningsperday
o@ ‘.\5’« ,5,9{ ".,b;‘ cb* y S \(\-.-.i
& Q& ;‘é\ﬁ‘ & 5
foper ST & T HATS T AT T A?
(a) QAR — @HIR
(b) FHIEER — FUAR
(¢) FgEafdar — Yshal
(d) a8 F RS AT
ICRB-Awifres s ‘ow ® (Fifae)-2023 49
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Find out the wrong number in the series.

7,8, 18, 57, 228, 1165, 6996_ (2 Marks)
(a 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
760
600 “\3 - -1 e
. 500
£ ; .
I 1 / | WK
% 300 l ‘3““ { \'/"
a f ! ! { \ somrms £ ATV d
200 jof l) ' \ \ arnings per day
o/ W (
168 e |
QTS 'S‘ SN B
&S ﬁs @b S G\b
2 A < _\Qh A o

The difference in earnings was large
between

(a) Sunday-Monday tuw)
(b) Tuesday-Wednesday ( 300)
(¢) Thursday-Friday (%

(d) None of these
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9. frAfat@d & ¥ &i=ar =g fqu v
I[edE N FEH TS W G AT
g7 S mageEr & TS {@AETOT A,
Y §eT 9ia @ell & FH A FHA UIST
SEAA @ ;T gd TR
greifs, wdsur #F  SSAT  Aled
3Gl & 3TeIUTd &l A FHTh ITHI
ST "eha &, Fife ?  (137)
(2) WM F AT AT AN TO AGA
e A gdetorT H SHAWCER gl &l
grar fRar grem

(b) TIETT H HET T Al FO AAR
R AR el & gar fRar gem
Tdeor W ASAGT FRS F FH grar
famar &t

© Fo @, Sege wdaor & F7 @
HH AT GSAA gl & grar foham, ar
qg SSAT g1 T §

(d) & TFAT ¥ B ader # WA @
P GET FA ATl TS AT SHASH
S CIE I Gl

ICRB-dfas afirdar ‘va.dfl’ (@ifdd)-2023 5
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90.

Which of the following best completes the
passage below?

In a survey of job applicants, two-fifthg

admitted to being at least a Ilit,
dishonest.' However, the survey may

underestimate the proportion of jgb

applicants who are dishonest, because

(1 Mark)

2 sy
>

() 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
s
survey to be at least a little

dishonest may be very dishonest

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

been answering honestly
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[

e Jaed IR EGEIRDIGRCH 22 |91. Which option replaces the question mark?
(1 Mark)

9l.
(1 37)

ot | &2 P | S

.

@ 1 (@ 1
b 2 b) 2
(© 3 0.
d 4 @ 2
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92.  yo e & TUT 9T FIT AT 92.  Which one will replace the question mark?
(1 3) (1 Mark)
P\
f—\\ SN N e N N ("\\ //-D [‘U \ / 2 (s \\A‘:\
oNe) (6N 2) (4N 1) N
), S ) P / \\ \\ Vi 1 O 2.:\ / \ / p \{ /
~ ID\V’ ‘/24\,/ NA 5 N \ / b PP
; / / /'\\ A 5 y N
XN (X Xy | R R (2 Xa
(29 (s,/\10) (10/\2) £ (8, (10,
(a) 45 (a) 45
b 8 ®) 8
© 88 © 38
(d}, 48 (@) 48

93.  Flaar [aeq ved e &7 TU oar g2 | 93.  Which option replaces the question mark?
(2 37) (2 Marks)

N--x- BN B BN

(@ A (a) A
b) B () B
(0 C ) C
@ D @ D
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94.

95.

ICRB-Awfys srfiraar ‘wa. 9l (Fifye)-2023

HITHT [weT e Mgt &1 T Jar §7
(1 37F)

A@hk b !
|
as
0
is to P
I‘ 0 - [&s] ]
HIH t =
ﬂ.i [ Li i n L '" { Ee—
A B C D
@ A
®) B
(0 C
d D
Fiaar Aeed g Red &1 TA T 872
(2 37)
B0 O §/0  Ovesl o @ve [
Makes 1s! Ar:em Haif s:ze Shades 18t tem
C(H CwE B (O oBR(

Rotates 2nd dem 90 antgiockwise Shi¥s ail dems one pesiion nght

(o) ?
A B C D |
G,’:\-( l-i,‘ 'T(
(a) A
() B
@ C
d D
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94.

95.

Which option replaces the question mark?
(1 Mark)

A .
D | == |
as
0
is to 2
F . G i = ; i | L]
| mihunmE=
A B C JD__
(@ A
(b) B
@ C
(d D
Which option replaces the question mark?
(2 Marks)
2 B0 w/0 Cre 3 G/e
| -
‘ Makes 15! tem Hall sze Shades 1stiem
- o(a Ownl B(O o ORm{

| Retates 2nd tem §0° antclockvase Shitts ait tems one pesit:on nght

A B D
s Q¢ (e ROX ¢
@ A
® B
© C
@d D

sespmssay

O
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