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1. , ; ‘
U AR, UF 7 5 W. afa gfaT dars| 1. A beam is subjected to the uniform load
& 3 & afr Ma Va @ Vg 7 3 7o ~W. per unit length and ]_\-IA. Va & Vi are

BT he reactions as shown in the figure. The
vefda sfafmanr #iamaeger 5 _
€13 ad V(x) 3R expression for shear force V(x) and
gdhe] 3rrq3‘r M(x) & fau zafar o Bending moment M(x) is given by
i 3 ¥
y W_N/m
| FRRREREERRRRRN
W, N/m A = 1‘\ : -
; M, <
A“HHHHHH%H_ J, A=) Wen
- VA s gl
Al - X \ A (Y G-A B
ek M PS ¥ a
Va V,,f ( We k= Na)
(a) V(x)=Va + Wex, M(x) = Ma + Vyx - (@ VE=Vy+ Wx, M(x) = Ma + V,x —
W, x? W.x? 4
2 2
) VOVa - Wa ME =M= Vxd () VE=Va— Wex, M) = Ma = Vyx -
W x* W x? -
2 2
© VO=Va+ W, MO =Ma = Vi~ @ VE=Vat Wo, MG = Ma - Vyx -
| W, x* s S
2 2
) V()=Va — Wex, M(x) = Ma + Vyx — (d) V(x)=Va - Wx, M(x) = Ma + V,x —
W, x* wx®
2 s
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SET
E

2. @ i AT IFER PR HIET P
¥ T TH 308 F TS FAFLIS F 3G
I g Moz Ao W A IR
ZaRT T 9% G W §eEr e g A
04 V UrEY & 39Air fEar omer & 3R
afeger fd 12 mm/s §, @ 3mavas faega-
URT FAT £? gaTar 80% Our ¥A &
oo 7 fAfse FAT 8 J/mm? AW

=
“ 5mm
v

450 e v 4
e e A

(a) 50A
b T5A

© 125A
@d 175A

3. U®d TABI 3m/s & T 3R 9 m/s? caloT
% ¥y U OR W aiR H AR 98 W@T &l
Az & O & IRT 3R 7 radls &3¢
gieomad &1 @i du 3R c@umad
12 rad/s? &1 HIOTT @ROT & O TUT A
W FaEsy & o9&y caor &1 m/s? H
qR#HToT FT 87

s 9 m/s?

12 rad/s? e S il
SR

< 7rad/s

AN

(@]
RSN
]

i i i 1 1 P —

(a) 20
() 50
(© 67
@ 79
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2.

B

A weld with a triangular cross section as
shown below is to be produced on a Steq]
work piece by shielded metal arc welding
operation using steel electrode. If a 24 y
power supply 1s used and the welding
speed is 12 mm/s, what is the current
needed? Assume the efficiency as 80y
and the specific energy to melt steel a5
8 J/imm3,

45° v . 459 Smm
VIR, . o e A RPN - ——

(@) 50A
® T5A
(© 125A
@ 175A

A slider moving outward on a rod OR with
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? is

———— 9m/s?
fﬁ 7 ra.dfs 12 rad/s? — s
7 —
0 .r? [ v R
(a) 20
(b) 50
(¢) 67
(d 79
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9. o gefiT AT AR BErhT FEwew Fie| 2. A weld with a triangular cross section as
) ;T i : 1 shown below 1s to be produced on a steq}
& |y U d9e FIe gmag!; &L - work piece by shielded metal arc welding
A g¢ fiees Hoad H& dlesd AHWRE operation using steel electrode. If a 24 V
AT T aF I W @ S g 9 PO“"EI .5“-‘;?,’)13’ 1 “5‘5‘1; and the welding
~ speed is 12 mm/s. what 1s the current
94 V WX F 39GET fHAT S § AW pneeded? Assume the efficiency as 50%
gfeser 7y 12 mmi/s §, A 3axgs faega- ancj the specific energy to melt steel a5
J/mm?.
Rt T §? cENAT 80% oW WiW &
Rraas & e 3581 8 J/mm® AA| T
i i o e
(@ 50A ] (a) 50A
b T5A _ ® 75A
(¢ 125A (¢ 125A
(d 175A (d 175A

A slider moving outward on a rod OR with

3. UF TP 3 m/s F &9 AR 9 mfs? wwOr| S _ ,
a velocity of 3 m/s and acceleration of

ﬁj w1y g OR T &l Hr 3R 32 -‘%T. el 9 m/s%. The rod has an angular velocity of
Az & O & IRT 33X 7 radls FEH| - 7 rad/s counter clockwise about O and an
Roray &1 SO a9 3 ZAonad|  angular acceleration of 12 rad/s’
clockwise. The magnitude of absolute
12 rad/s? T FIOIT 0T &1 A ¥ A acceleration of the slider at location A in
W TR ¥ BROS T W omis? H m/s? is
GfYAToT 4T 87
9 m/s?
::.:;_': 7ra'd[5 12 rad!sz Iy Bmfs
9m/s? X % e
. ,-...,-.__.,-T.. - - - - - R
Y s e L sl o :
/i R Sy Z
£ A e T . £ ——— i
0 7~ B R Lot I EBEN
, A
| !
im 4
(a) 20 ' SRy e (@ . 20
) B0 ®) 50
ficy 1 I - el | o Ll 5 © 67
@ 79 ' ' , (@ 79
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4. B 9@t B Afee gy
) FENET 4y “———— 4. The specific stiffness of a material is

& EGRIG £l gRaniag ¥ SIrar g defined as the ratio of ﬂ 5 '—{_: q,.(:-
$ -

(n)  EEUHLGT T
) 3 2y Higery (a) Mass to Young’s modulus :

b) AT I oo
9 FRlLBI wh il (b)  Density to Young's modulus

© I Aigew W gy

(©)  Young’s modulus to Density

(d)  THE FigewH 3R gegqumy (d) Young’s modulus to Mass

&

I-FHARATR AR ?ﬁ'—';li?lnﬁél AWFE & drg| 5. The type of gear used to transmit

tlu’i;r afa dofig F F QU I fro| rotary motion between non-parallel and
non-interseeting shaft is

S A R @ s g

(@ ¥R B) Spur gear
b e Bry " ® Helical gear
(¢ aer frax | (c) Bevel gear
d) o BrR . (@ Wormgear

6. f=ifrg & @ 7 O 3T el goig| 6. Which of the bearings given below is not
_ suitable for axial thrust load?
R (CRRITE yFe W) ¥ AT sagw ad

&l

(@ & 7g §icr R (@) Deep groove ball bearing

(b) mlﬁq- Fidae afq T (b) Angﬁla# contact ball bearing

© ffrer O 2ud aufia (c} Single I'OIW tapered bearing

@) we ffkiRed Jox iR (d)  Straight CyIindriF:aI roller bearing

ICRB-¥mmfar srfoian ‘wa. . (@iA6)-2023 5
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i.

gdor IR Sl F AU FAAAGI B AN
Rrafafey @1 Fwqor a7 e
T ¥ R 1 aFEs L, = 40 mm,
L,=15 mm, L,=35mm 3 L, = 30 mm
Tl 9egeRa (Afhed) 1, 2, 3 9 4 HA:
@M g1 IR 7, AN T, ga9e 3R Imseqe
e & amget € o frofafy &1 aifRs

am[%}w%?

[}

1
(a 2
®) 05
() e
d o0
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7.

a planay four bar

mechanism  with frictionless

The configuration of
joints
shown in the :

e figure below. The length,

of the links are L, = 40 mm, L, =15 mm

L,=35mm, and L,= 30 mm. The suffixeg
1, 2, 3 and 4 represents the fixed, input

coupler and output link respectively. If T
and 7, are the torque to the input and
output link, what is the mechanical

advantage (%J of the mechanism?

/":J
pd
| /1/ 4
2 ¢ “ 1800
.f"/
- D)
1
(a 2
() 05
(). =
(d 0
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8. 50 mm FTH 3 2000 oM SR g
Wmmmﬁmwmam-
w%imwmﬁmﬁzraapm
ST &, @ TR ¥ ster e
At 800 @ T T
aaﬁar%.a’r%‘asrwmmmﬁumm
&7 E«=200 GPa 3R Ea =70 Gpa #rs|

pm/m

(a) 28 pm/m
(b) 140 um/m
(¢) 280 pm/m
(d 14 pm/m

9. zr gdst # 10 mm HHT UH F wH| 9

UHd diee SaRT SST AT § 3R 30 Nm &|
el @ Bes e oaw § 3w SE W
10,000 N & e e HR STl 40 &l
ot aTiE 0.15 3R S Forar KR
0.2 ¥ ar dee ¥ AT ad T §?

(@) 10,000 N
() 20,000N

(¢) 22,000N

(d 30,000N

ICRB-Asiae srfrdar el (@ifEa)-2023 7
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8,

A solid bar 60 mm in diameter and

2000 mm long consists of n ‘stecl and
aluminum part joined topether, When
axial force 1P is applied to the system,

strain gauge attached to the aluminum

indientes an axinl glrain of
800 pm/m, What is the corresponding
axial strain on the Steel?  Assume
et = 200 GPa and Ba = 70 Gpa,

' f\“
(a) 28 pm/m (;-_.,1 - _%:_ Ehl . goopm™
(®) 140 pm/m £- o - _0"_: - K00 M=

€ 2

(¢) 280 pm/m £ Eoopmwﬁl‘o

(d) 14 pm/m YU..T ‘S'QODO

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 is

(a) 10,000 N

(b) 20,000 N

© 22,000N

(d) 30,000 N
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10. A fewe v AT A v gegAqT m, 10. A mass m is attached to two identicy
Ce springs having stiffness & as shown :
FORAT k el o FA R § oe g3 figure below. The natural frequency\:;?t}llz
&1 U yorelr it grfad 3ngica #4187 vibrating system is
TR ‘ _' rrL Ll
y , k
T"_;_'E "_;.1_ [h\-ow
I ‘!..J ik -ue
kK = kK =
PIIIITE TITET
1 [k 1 \/f
(3) 27?\/; (a) 27 Ym
1 [2k 1 2k
R g
1 k 1 k
© o Vom ¥ i
1 |4k 1 [4k
d —.f— o B
e 27 ¥ m @ 27 ¥ m
11. s 3ygAfed uI-gegdaT wome)y &7 ws| 11, A damped spring-mass system is forced to

AT I F IAWAET @R ¢ = 0 W e
FET S g ar faf@a F @ w=r a8

&7

(a) MG HaAeH IHqaT 0 & 1 & @ &,
dr Jomell &I el Teftia g &yan

() I HaACGA AT 0 F 1 & e

o 3ad: gomelr e & 3m Sreet

(c) ARG Hawes Heqard < 0 &, & gomeh
3ad: o & 3 sreeh
Ul HLAT Srolel il IR

ICRB-d1fers aifirgar o, (@ifyd)-2023 8
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(d)

oscillate at ¢t = 0 by the application of an
impulse force. Which of the following are
true?

(@) 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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mazrﬁ'23mzﬁl'qﬂ‘ﬁaqﬁm?ﬁlmm
ﬁg#mmwoﬁﬁﬁﬂm

T 4r?

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

e A 9 F v O RfNE, gaer
grell fafelst 3R v aer, SEer awd

13.

A WA &, H o e @A g
A el Siar gl @ daEr & wdor
IONFH HAA §l o TS & A gged W
et &1 & a1 ¢ 2

(@) @ U WY A §

b)) g RAfeER, e, gaer @ st
© e, S fafdstuder @ st
(&) gaer @ R, o fafEsane

ICRB-3=frs srygar ‘ow.d .’ (ﬂiﬁ*f)'z"j’;
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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__g_éz____what was

(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

What is the
order of the bodies reaching bottom

same coefficient of friction.

(@) All reach together

(b) Solid cylinder, sphere, thin hollow
cylinder

(e) Sphere, solid cylinder, thin hollow
cylinder

(d Thin hollow cylinder, solid cylinder,

sphere

T I T T AT T S TI ES R 0 4 5 t t w rtm  mrmts mme mre
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E

14.

15.

16.

WO.meIﬂ'@fc@'?ﬁWW25mm
carg & a§oRRE el o gern Sidr &
I E = 100 GPa ¥, @ 9T & AHO&HdA
gfdeer a1 g7

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

R vew & T a7 &
V(x,y)=k(x ,—y,) €@RT g1 I §, STE1
k=2/s 3N x and y X # & I &9
gdcd 100 kg/m? § AR HT A gE@
10kPa ¥, & g (3,3) W gard 41 87

(a) 3.2kPa
(b) 6.4kPa
(c) 1.6kPa
@ FIE T

2 mm SUH & TH INAHR Fol-idg 25°C
A 9 gl H FAE HEHR & 8§ BIe-
olc fdgat # d¢ Srar g1 gar # o @
gs& defld ik 0.073 N/m & 3R sifasfher
WAAr 0.01 @S gl @ &g & dea &
feram arar oramster e T &7

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

ICRB-&wfas sifrdar ‘wa.a).’ (@ifdn-2023
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14.

15.

16.

—
A 0.2 mm thick strip is bent and laid gy,

a frictionléss pulley of 25 mm diametey- I?
E = 100 GPa, the maximum stress in |

strip is fii-Ehe
T brsrot

(a) 100 MPa . 154 B—— 230

®) 200MPa " Tin AT G

(¢) 400 MPa 2

(d) 800 MPa

The velocity field of a certain two
dimensional flow is given by
V(x,y)=k(xl-—yj) where k=2/s ang

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) 3.2kPa
(b) 6.4 kPa
(¢) 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 is
0.01 poise. The approximate work done in
splitting up the drop is

(a) 0.29%106J
(b) 0.92x106J
© 0.86x106J
(d 0.78x106J

_...-fﬂrq.'i
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17. Which is identified as the coefficient of
g ool

F AH A ST Sy g7 momentum transport?

£ ¢ (a) Density .

® 1 ARLD (b) Kinematic viscosity \;ja
(¢ IidF —ear

(¢) Dynamic viscosity-}.‘f-'

-

5 o0
2 (d) Reynolds number l\i'\f

18. ww q%ﬁ AAAHR A9 #H warg $r ged| 18. Which is the most economical depth of

1 9
[CATEGH gdre v 3131‘[‘55; FqT 3-7 flow in an open rectangular channel?
@) e B M Adw Aol F (a) Depth of flow equals to the width of
channel
= gl g
(b) waE H ITEUs YA H EE F (b) Depth of flow is double the width of
m m % channel
(c) Ydlg & TETs ddAel T dlers & 3T (¢) Depth of flow is half of the width of
channel
gt &
(d) warg &I IENTS AT @l diers & T (d) Depth of flow is 1/3 the width of
channel
TS &l &

ICRB-dwnfrs arfrar ‘oq.d (@ifE+)-2028 - 11
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19. g & R@WT MU FFAR TH 50 mm AT
¥ 3 wFE A 4mm AT IMER F feee
de3 @RI TAGE ST & ARl IR des
frar a1 afE des @Al i AHGAT
fapfd wwd 100 MPa & d Nm &
HOFHIH T FAgUT FAT g, difdh do8

A WHAT g ATA & Iaa T @

Sscal
n
5007
(a) 5
10007
(b) T

(¢) 500 7V2

(d) 1000 72

ICRB-dafar 3rfirgar ‘ow. ot (@ifadn)-2023
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19.

Amm leg size as shown in Fig

—

A 50 mm diameter solid

—_— —

shaft is welded ¢,

a flat plate all around by fi]jet weld of
= i = J

If the
allowable shear strength of the Wel(;
material is 100 MPa, the maximum‘
approximate torque in Nm that the

welded joint can sustain under pure

torsion is

A
R 3 c 25
“:.-,, g
o, T, 50 ly ¢|>‘P-;1D = K
5 A \
s ?
) 5007 J y
'\E s — -—3(50“63
w2 9% \0 3
(b) 1000~ L
NG %1%0\4:& \§
g9
© 500 zv2 5

5% 50 wﬁbﬁﬁ;ﬁ@x y«!/;
19239 v0
¥y

(d) 1000 7v2
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20. ﬂﬁf%ﬂfﬁaﬁg(ﬁaﬁnm ) FY FT

20. What is the revolving joint of the robot

Fed & ? called?

@ V-Sg(sam) (@) V-Joint
®)  LSts(sar) ® L-Joint
i Rl (©  O-Joint
@ TShg(sare) @) T-Joint

21. eifed s AT a1y % fffes| 21. The diagram below is showing the various
AES AT @ €1 Hlerar [EEa=ss $1 Aeest criteria of fatigue failure. Which option is
the correct representation of these

T R ¥ (e . y 3R o

criteria? (Subscripts e, y and u represent

ShART:  (HEe) ﬁ_‘-ﬂﬁ?{, (T¥E) W 3k endurance, yield and ultimate
: ively.
(TH) HEAT &1 a2y E) respectively.)
| .. 3
£
T 0 o O

Al

— Moean stress (a,,) —»

k%
<— Mean stivss (q,,) ——e

o]
o]

(@8 1 - {9 o4, 2 - '{])33‘-'1?[ GIEGH (@ 1- Soderbe%"g line, 2 - Goodman line,
Tl 3 - Gerl_)_g line
3. CIEG
T . TR =, (®) 1- Goodman line, 2 - Soderberg line,
® 1 a’l%q‘ o 2 S-Gerbrgg_line
3 - GIEG)
i =, (¢ 1 - Soderberg line, 2 - Gerber line,
© 1 - dstEe a2 R 3 - Goodman line
3 - ASHA A3
Yeqadt s (d) 1 - Gerber line, 2 - Soderberg line,
@ 1. AR oA, 2 - ’ 3 - Goodman line
3 - IEHT oI
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22. WE 20 mm AT TeT T:'Fg?‘ﬂﬁ"ﬂﬂ oz | 22. A 20 mmjameter il_uminium rod is
‘ turned to 19 mm diameter in a sin
RIS 9 ZaRT 19 mm =@ #F gRafdd : Ll ]
\ pass. If the axial speed_of the tool is
frr omar ¥ afy @ fr i A 200 mm/min and the spindle rotate at
. r R
200mm/min ¥ 3N TSE 600 rpm W 600 spm; thie mEtoHEl Amowal xate b
nearly )
guid #ar g, af 9e1y s e ——— fadry \0
! LR 2 ¢ T A600
- & I bw
‘ U oY W
(a) 6100 mm3min (a) 6100 mm3¥min
Ygo i
(b) 12250 mm3min (b) 12250 mm?3¥min \ F_l-q_.;_).-
(c) 3050 mm¥min © 3050 mm¥min  >' Y
=/
(d 9150 mm¥min (d 9150 mm¥min (Fg-ﬂ,--K

23. M ia’lmg Sel ¥ 919 UF AT Hir|  23. A planar four bar mechanism with all
revolute joints has link lengths AB = 30 mm,

BC = 120 mm, CD =

IR frRafafar & &% &Fa AB = 30 mm,
100 mm and

BC = AD = 80 mm. The link to be fixed to obtain

120 mm, CD = 100 mm 3

AD = 80 mm 2l U G (3Te) $F a double crank mechanism is

-
fharfafer fthare oeel 8 o § 20 \oQ
@) AB @ AB ¥

19 ; %0
() BC (b) BC A
(© CD (¢ CD
(d AD (d AD
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24. UF DT Teol 7, A 3wy ZX 3R ZY zamy

27.3]cgamﬂ¢mﬁmmmmm
%lmZszﬁaﬁma;m#m
TFI R AN B F 9@ a0 81 B a7 e

foT 7 g2t v e w e e?
X
: y
5 T
a5 : - w i
0
Al
(a) 14 kg
(b) 20kg
() 10kg
(d 5kg
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24. A small ring Z carries vertical load A of

-—

mass 27.3 kg by two strings ZX and ZY.

String ZY carries a load B at its free end

Py
—

through a frictionless pulley. Find the

value of B (rounded to nearest integer), if
the string is stable at the configuration

shown in fig.

X
; Y
f P
h AU

1.
|AI

(a) 14kg

() 20kg

() 10kg

(d 5kg
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95. wE FUT Jo¢ UF MRET W gedr ¥ 3R 25. A flat belt run over a pulley apnq

transmitting the power of 2.5 Kw. The

9.5 KW @&l 9@l Taid &l gl sec &
linear velocity of the belt is 2.5 mys. The

YT &7 2.5 m/s &1 & HoT 165° & 3R angle of lap is 165° and the coefficient

of

: iction between the b -
doz vd fORE & g F udor Al 0.3 friction between the belt and pulley is 0.3,

If the initial tension of the belt ig

' 1 10% dh
gl Ifg dec & IRfAS gad " increased by 10%, what is the effect on

gor Bar Sar &, ar urel E@eder 9O power transmission? (neglecting the slip

and centrifugal effect of the belt)
9T BT 82 (dec & fhgae 3R 3oy

SHIG HI A0 A §U)

(a) 9@ HIROT 10 % dF d¢ Sl & (a) The power transmission is increased
by 10 %

(b) YER HFWOT 10 % dF °©€ ST & (b) The power transmission is reduced
by 10 %

(¢) 9rax HEIOT E’I?AHT RESIGIR (¢) The power transmission is doubled

(d) 9rax FOIUT HTYUT &Y A ar & (d) The power transmission is reduced
to half

ICRB-dafors sfdrar ‘ww.dl’ (wifddn-2023 16
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26. gRAAY dYATT T ‘
T & Sm & H F uw| 26 An aluminium ring of mean 'diameter of -
N ) BIETA o e i e 5m at ambient temperature 1s dipped into"
# FHA SET ¥ LN, arr @ e 2 Tiquid nitrogen bath. What will be_the
dma ww Tmr S ool T mean diameter of ring in the LN2 bath.
N fdNAEE @@ The coefficient of linear expansion, of
3 fas F'"EJI * s Bear ¥ aluminium alloy in the temperature range
TS H 20x10° /K fagr U] (qfrer may be taken as 20x10°/K. (Ambient
AIAT B 24°C 7 70 o A & temperature may be taken as M°C.
. Boiling temperature of liquid nitrogen:
FaUATR: 77K ) " 1K) 08 N
(a) 4.978 m > ’ ok
ik (b) 4.958m ‘952 7 A
c 5.138 m =5 -5
Ed)) 4.865 m Vo (@ 5138m =7 o S
VoD Y15y 190 = (d) 4865m = -y
27'. S T ‘" T & & v Tl §é’ shel| (27 A travelling crane as shown is used_to
F 39T, ﬁg D W & &7 #R # gga| Carry a load of two tonnes at point D. A
) £ counter mass CW is to be added as shown
aj: %Uh T &l % F qee to avoid toppling of the crane. Find the
¥ IO %?;T HTTTHR Teh HI3ey IR CW }ﬂlmiting value of counter mass and
ST ST - istance, X from F, such that it will not
§l @ Rl ‘!ili i A topple the crane even in the absence of
HR X F F & FI 9dTl o9, aife Ig load at D. The mass of the crane may be
i ¥
D W T &y Hﬁq-ﬁ:g]ﬁ;r 7o 7 F taken as 2 tonnes and is acting 2 meters

away from E towards D.

qelcd d S| el & HR FI 2 & HAT ST
IR TE D A AWF E ¥ 2 AT gt | e

X T B =y f £ ™
| I_I_- E

(@) X=8muw CW=2t " (@) CW=2tatX=8m

(b) X=10m W CW=16t b) CW=16tatX=10m

(c) CW=15tatX=6m

(¢) X=6m W CW=15t
(d CW=16.67tatX=12m

(d X=12m W CW=16.67t

ICRB-&=fars srfdrgar cw.dl (@ifadn)-2028 17
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98. o Bear AR o WIT FHIE H
S Jafir @ GFEeRdes A s’ B
B 3R ‘o) RIS FAE T TE qEl
Sever SafeT @ GERtes A sy’ B
ot il & v Tl 3w S
A wd gl 96 = 2 AT = /2,

ar  sols; FT 82
(@ 4

® 8

() 16

d 32

29. fAr=fef@a & A«

Fiad -l BpTeTH-11
awerar & Bea T & &3
AT

(A) ¥tz fgia () mesior

(B) cT=T AL (i) EYergea
(C) ¥T d=icH (iil) [Fegstsr

ErAC
(D) aHTEEH (iv) freragslsr
ErAGH

(@)  (A)-Gi), (B)-(Gv), (C)-(i), (D)-(iii)
() (A)-(ii), (B)-(iv), (O)-Gi1), (D)-(i)
(@  (A)-Gi), (B)-(), (C)-(iv), (D)-(ii)

@ (A)-Gv), B)-(), (C)-(i1), (D)-(ii)

ICRB-&wnfas affgar ‘ww. /) @ifadn-2023
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28. A journal bearing of radius ‘ri’an
clearance ‘ci’ has a sommerfeld

29,

[

s1. Another journal bearing of rg

‘_‘_‘_"“‘-.‘

d radjal
diUS ‘rz‘

and radial clearance ‘c2’ has a Sommerfe]q

[ ’

number

s2. All the other Parameterg

remain the same for both bearings, ¢ rox
2 r1 and c2= ¢1/2, then sa/s;

(a) 4
(b) 8
(c) 16
(d) 32

Match the following :

Column -1

Column —I1

Theories of

Shape of region

failure of safety
(A) Rankine Theory [(i) [Hexagon
(B) Tresca Theory |(ii) |Ellipse
(C) St. Venants (111) [Square
theory
(D) Von mises (iv) [IRhombus

Theory

(@)  (A)-Gi), B)-(iv), (C)-(), (D)-(iii)
(b)  (A)-Gii), (B)-(iv), (C)-(i), (D)-()
(©  (A)-Gii), (B)-(3), (O)-(iv), (D)-(i)
) (A)-(1v), B)-(), (C)-(iii), (D)-(ii)
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30. FHACH T F TT F U g

SR TdYw 3§|  30. The moment of resultant of concurrent
3!”? 3-!TE|;U‘[ 3 Fe e Tay forces with respect to a center dn thejr
ucehl & AU & EﬁTrlTrﬁ?[r-h-q plane is equal to the algebraic sum of the
™ Zn“]'r a? T
grar ¥ =@ AT &y ERELS moments of components with respect to
5 T gl STar same center. This theorem is known as
AfESTT F71 gy
(a) il (a) Theorem of Varignon
®) L w (b) Method of moments
(©) el ool T (©) Theorem of equilibrium of active
forces ™~
@ O TS FT A (d) Theorem of three forced
31. ?TIH JhR & Yard & qid"er ﬁ'c‘fﬁr ash| 31. Stress strain curve of three types of
Cr I GIREERE:] material is given in the figure below.
IAT Bl FUAT HEY
o #ir — ¢ Please identify the correct combination.
[
I~ L/
/ |
/ | e
| e -
i '_//// Strusj - - G
Stress 7 . G : ‘J,’-I
// ’
Strain
Straln
@ E - SW‘F (‘@Z’ET), F - d=d(zFersd), (a) E - brittle, F - ductile, G - plastic
G - TdIEeH
® E - cnfees, F - SRF (W), (b) E - plastic, F - brittle, G - ductile
G - d=I(3FcISd)
© E - .(a Frew), F - TR, (¢) E - brittle, F - plastic, G - ductile
G ( ) carfees (d) E - ductile, F - plastic, G- brittle
d E - dea@Eeer«), Fo- '
G - s (fsreer)

ICRBfrs sfrdar ww. . (@ifyen-2023 - 19
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PR e aerg arer gfaed| 32, A machine member s subjecteq to
' > fluctuating stress, 0= 0y cos(5x¢) The
FHAT T 9sdT B i i F
o= o, cos(5xt) endurance limit of the materia]
3
anzi' £ qgT AT 350 MPa % 3'“? 38T 350 MPa and the vield strength is
500 MPa 2| aft Roms & 500 MPa. If the factor of safety used i
Al _ the design is 3.5, then the maximum
SgFd WIET IUTF 3.5 g @stad A allowable stress o, in MPa according tq
AAES F HGAR MPa # AT gfaed soderberg fatigue criteria is
o, T &7
@ 10 @ 10
() 200 (b) 200
© 100 () 100
@ 50 & &0
33. MR ¥ ighg wiOaeAw day A TF 33. A plane stress element in a structural

FHAA 9fdSd ded o,=4P,0,=2P 3R
7,=Y3P§, SE P>0| 9gi & @wwE
FHEE 300 MPa &1 IR #ew 97 3WFaHq
e sfaaer Rgia @ sdwr a=a go
f3oie= farar s &, & P &1 AW, fm w
RIE HT YTHTT gl B

(a) 60 MPa

(b) 75 MPa

(c) 100 MPa

(d) 120 MPa

ICRB-3wnfa® siffrar ‘wa. 4. (@ifdd)-2023 20
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member under loading has
o, =4P, 0,=2P and Ty = J3p , 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) 75MPa
(¢) 100 MPa
(d) 120 MPa
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34. aﬂﬁ%ﬁﬁqmﬁﬁmmm

34. Radius of the Mohr circle of stress

q & TEY NG| numerically equal to
HOFTA AH

(2) BolE) (a) Maximum normal stress

(b)  ITEFTH IO BGIES (b) Maximum shear stress

(© 3I9d 9ATT gerg

(@ 3IET A9 garg

35. U gelrs hAT H, Ua A Yo, oy
AreaH F TEe g8 ug s ar afee @
I B TR TF UGS F AT aged g,

FET &
(@) TR
b)) R
(€ HINER
@ TR

36. 3D Riféar aweirh &

(a) TIAICHEH(AAFe) AR R
(b) TIEAR@A ) or ()
() somgl & (AT

(d) ITdea |

ICRB-¥wifarer arfdraar ww.d)’ (FifA+D)-2023
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(¢
(d)

Average normal stress

Average shear stress

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

called

(a) Runner-~

Thinner *

(b)

Corridor ~

(©

Raiser

(d)

36. 3D Printing Techniques are

(a)

Selective laser sintering

(b)

Selective laser melting
(c)

Electron beam melting

(d) All the Above


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

Adda247)

GET IT ON
Google Play

e g TE AL (TR F 9T & R s i
&g e e - 2023 SET

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

_—

37. wF TS aRErer Yuer e @ 3ehd I

g W5 FRaT ST §1 AR 3RS FC A
HOFaHE ITEqUr gfded ——— W
gl

(a) 33X WIeN

(b) S PIES

(© IIEY FHE F &g

(d) 3M3eT 9 e FIEE] gl

fooell & T TR R & HAIA 4@
Haiita frar srar g, foeT 200 3l gara
HIoT gar g, S A F SAREn @wowe
MFET & ALY [{TIR W 90 BT &1 Ao
# afa ufdee i wefd ——— R
(a) FaS FHA & HRUT AT Ufcael

(b) FHT & FRUT TART UidEd AHR
eRIA & SRUT I9EqUT gigerer

(c) dod, e ANfET & FROT FgE=
gfdagel 3R SF & FROT HGEOT
FIGER]

(d) & AfEeT & FRT Ay wited
IR 2T F FROT IO T

ICRB-danfas sffgar ‘ww.dl (@ify$r)-2023
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37. A round wire helical spring is loaq

38.

——

‘_‘_‘_\

ed by
e at

the axial force. The maximum

stress in the wire cross section will b

(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.

(0 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. m%ﬁ?ﬁmmw%ﬁ:soookg
FEIA A BAS SRS W 9=60° o
FR IS A & AR T o-3F AC S
& Relid R ST §1 6=80'w quar
BT H QAT Ued FATS SIS dr afy
feiRa U (g% s & 3R 3k afy
& ST 9El §@nr 379 fowe & wma &t

MO A, g =10 m.’szﬂ'lﬁ)‘

(a) 23.98 m/s

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

ICRB-¥fores srfverar ‘.. (TiFe)-2023
SCientisﬂEngineer sC (Mechanical)-2023

39. As shown in the figure, the plane, having

——t

a mass of 8000 kg, is hoisted back until
————__ -4

6=60"and then the pull-back cable AC 1s
released whe; the plane is at rest,
Determine the speed of the plane just
before it crashes into the ground at
6=30". (Neglect the size of the plane ar.1d

effect of lift caused by the wings during

the motion, assume g = 10 m/s?)

(a) 23.98 m/s

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

23
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—er 77| 40. A manufacturer has the follow;
mm&:wwm*wﬁ Ing daty
D o regarding a product. SRS
frfai@d Hs 8l Fixed cost per month = Rs. 80,000
ufar A F9d drPTd = %.80,000 Variable cost per unit = Rs. 350

Selling price per unit = Rs. 500
i gfae JRad=a @merd = ¥.350

Production capacity = 1600 units per

ufa gfae T #{ea = 2.500 month

U &TFaT = 1600 Ife uld A% If the production is carried out at 75% of

afy SeaEeT T5% | OXeS GHAT W the rated capesity; then monthly profiiy
_ (in Rs.)

R Srar &, ar wids o § (T A)

(a) 1 om@ (8 1Lakh

b) 1.2 a@ (b) 1.2 Lakhs

© 1.4 @M@ (¢©) 1.4 Lakhs

(d 0.8 o™ (d 0.8 Lakhs

41. ©& PERT afafdf™r & fov, “eTdH AT 6 41. For a PERT activity, the optimistic time is
Fmre o Fah 9 5 e 6 minutes, the most likely time is
9 minutes and pessimistic time is

16 minutes. The expected time of the

IFHIH TAT 16 Aae ¥ ar aRfR_{™ i

&S AT (Vs H) Far &2 activity (in seconds) is
6 A% ’
(a) 600 @ 600 ‘______(_'_\__._... ‘H_E Lo
(%) &40 (b) 540 "
620 L3+l Sy .
© (e 620 = T R
(d) 580 @)/.580

ICRB-d=nfa=w afdvar ‘g = (TifY)-2023
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SET

12. 3ETET W A, Eed AT 1 3R s
L &1 v &fedfiar 9w #  wiefas 3mafed
w ¥ I geeayr @ o wut & e
ST ¥ A Ay R A oo, @
TIHAH Hgled 30 IHR gel @ 7
(@) ol § (w,>w,)
(b) wTed & (w,<w,)
(© HAE B E w= o

(d) TRU 71T 3Hs F wed #gT FHar &

HFhal &

43. org 3R @ AT F IR F mm H
arsq ga@ InP = 23.1 — (3749/T) 3R
InP = 19.6 — (3049/T) E@RT &ATAT 9T &,

ar feuer qige & gdr oeme?

(a) 700K
() 231K
(0 200K
(d 180K

ICRB-&wnfas siferrar ‘wa. @i (FiEen)-2023
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42. A cantilever beam of cross section A,

-—

moment of inertia I and length L is having

natural frqg_qe_ncyail.’ If the _beam is

—

accidentally broken into two halves, the

—

natural frequency of the remaining

cantilever beam @, will be such that it

(a) Increases (w,>a,)
(b) Decreases (w,<w)
(¢) Remains same w,= @,

(d) Cannot be obtained from the given
data

43. 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.

31 - (292 10 - ey

@ 700K " T
lqg‘\ ?)S':_ oo
b) 231K ‘6 —
®) -t "
© 200K 5 KEH
goﬂc,
@ 180K i
20
H"‘..(,;l—&-'&"i]b
2w
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44. ofy g9 ST W FERG HR @ @] 44, If the load acting on the ba) bearing ;g
. =

increased 2 times its life wil]

gGT I STar g, Y ST Sliaedrd

(@) N "e ST (a) Reduce by 2 times
(b) TR AT U ST (b) Reduce by 4 times
(c) 3o I ¥ SAreEn (¢)  Reduce by 8 times
(d) =% aRads =& Qo (d Not change

45. T Q@ FTT FT 100 Nem HT 3Tgu|  45. An old clutch is to transmit a torque of
e LY i

. , 100 N-m. The inner and outer diameter of
ARG FT §| 39 FoId v F 3R

the clutch plate is 100 mm and 200 mm

IR aE @ $AM - 100 mm 3R respectively. The force required _ for

200 mm & & T IS AT NEITE engagement is (assume p = 1/3 with

uniform wear theory)

T FT ER? (I R Rigia & ary

n=1/3 AT |

(a) 4kN (a) 4kN
®) 10kN ® 10kN
(c) 25kN () 25kN
d 50kN | @ 50 kN
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46. uegiqt #F Fur qNEdT BT ¥, o9 ST F

47.

100°C W arsdigd fFar e g1 Ja &
AISRROT T e FEAT H 2238 k/kg
9 # form s

(a) 22.38kJ/kgK
(b) 2.238 kd/kg K
() 6kdkegK

(d) 100kd/kg K

frfef@a st fr s a3

(i) @ 3Tg Joft & For &

() A d9A W ST F @y Fear
FT HEGTA-YeTA mﬁngwﬁ

F 3cUed AT dT S & faw
GECE S

T 39T H1 AHATOT AT T g,
S U 9sh H Hlfeld gl &8 ¥ a1
Uz # FAT & TUEIAROT & 37ardl
FIE 31T T 3cee Aol HLam

(111)

(a) TH FUT AT &
(b) T FUT TE B
(© &FUT () AR (i) TE &

) Fua (i) 3T (i) TET 8
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46.

417.

What is the change in entropy when water
is vaporized at 100°C. Latent heat of
vaporization of water may be taken as

2238 kd/kg. )

Y oaAdxb
VL )1
(a) 22.38kd/kg K
®) 2.238kJkgK
() 6kdkegK
r—_—
(d) 100kdkg K

Examine the following statements:
(i) Work is high grade energy <~

(i1) It is possible for a heat engine to

Y.
produce work in a cycle by
exchanging heat with bodies at same
temperature

(1) 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

(a) All statements are wrong

(b) All statements are correct

.(g Statements (i) and (ii1) are correct

(d) Statements (ii) and (iii) are correct
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B
48. The elastic strain energy storeq j,
A ———— ety

48. aﬂﬂ&rmwmﬁﬁmwM$

rectangular cantilever beam due ¢,
e ——— o o e

bending moment M applied at the enq ;i

mwwmﬂ@ﬂﬁﬁrﬁﬁ

& given by (Omax is Maximum Bending

gy gt i

Stress, V is Volume and E is Youngs

ZarT XM SAr § (omas A dhel =

Modw)
S A rC A G - W
2
o1 E &) - ‘>
4 s }: I >
) ,
- >
|« L —> y *
1 ]{ h
"
l‘b' N2
h
_‘__$ V" h
A ¢
" L

(a) 02%max (Vf 3E)

(8) O%max (V/3E)

®)  O%max (VI2E) (®)  0%max (VI2E)
(©)  Omax (V/6E) (¢)  O%max (VIEE)
@) 0%max (V/4E) (@)  %max (V/4E)
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49.

50.

o1.

ACTIN WG A —— 37 g7 51T &
() dMYHAA- Tegidr are

(b) ETE- HTAA e

(©) garg- ard aiar =

(@ arfF aTRdr- Tegrdr =

ardids A SRR e T gEERT $
HAT TG §, T
() &S| 3R YA FafOE gar

() mmm%mm@
HH g §

gard AR a9 agd A g S

©)

(d) aaﬁagﬁwaﬁm%maw

3T grar &

U&h 12 mm 9" 3R 2.5 m & Ao
o fl &3 F UYUREd dAdg W @I
STar ¥ 3 300 K & 400 K @& T
Jar &l B8 W db dad #7491 g1 (T
& @F gar F qoiE A 107 K; T &
W aFed @ 200 MPa 3R dord
Algad @1 210 GPa AR ST0)

(a) 52.5 MPa
(b) 0.525 MPa
(¢ 1MPa

(d O0MPa
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49,

50.

ol.

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 high and
temperature is very low

() 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
() 1MPa

(d O0MPa
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Tt
52. 3R AN Tmuraet F &g wer fr| 520 What is the kind of deformation that

occurs in shape memory alloys?

faspfa g &7

(a) AT canles (@) Thermo Plastic
(b) voTiEesH (b) Plastic

© uHf senfees (0 Thermo Elastic
(d) I g0 (d) None

53. T AMY-3FI yumell fr aIfg &r @efewor|  53. The equation of motion of a spring-mass-

damper system is given by
TR fear o &

X+4x+16x =12sin 5¢

£+4%+16% =128in 5t What is the damping factor of the system? B

YUTTell T HaHe (3FPd) Fre Far §2

@ 1 @ 1
®) 0.5 ®) 05
© 0.25 © 025
@ 0.75 @ 0.75
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Bt B A S5 4 4 TR Ay g - f3asr| 54 A gear train comprises Ef 4 spur gears —
T G,, ar 3msseny G, G, 3ix Srafifar the driven gea1_'ﬂ(§1: two idlers G,, G; and
iR G, | G, Gy, G, 3R G, 1 fs the driving gear G,. The radii of G,, G,, G,

and G, are r, r/2, r/3 and 2r, respective]}.
FH: 1, x/2, 1/3 AT 9 gl 8 B G, ¥

FOMT AW F HTIT T 3k e
quA HT fERm F4r e

(@) I = 1, Rofig e

(b)  IFIE = 1/6, TH & e

2

() 3urd = 2, /gl e
(d) 39T = 1/2, Us & fear

=2

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

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

(d) Ratio = 1/2, same direction

55. ﬁmﬁf@r—rﬁ?ﬁa‘%ﬁamqﬁmﬁm 55.

The uniform link shown in the following _

AR 12 kg ¥ IR 9-0"ux o ﬁgurte ha; admazs_gf 13 ktg. If.the ;pring_]is_

o ; un-stretched at =07, determine the angle
thell §g T E A > & fav = _[ ¢ for stable equilibrium. Neglect the
6 fAUIRT X1 (q55 o1 w0y Ay

surface friction and assume g = 10 m/s?)

3R g =10 m/s? ARY)

"y —- A
= k=200N/m

@ ©0° | @ 0
®)  60° & o
(G) 900 (C) 900
@ 30° (d) 30°
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56. ww g W AR 100 mm A aray|  56. A. face milling opt..*ration 18 carried gy
_ 3 with a 100_mm diameter milling Cutter
AR ey § iy Fvafed f&ar ard e, having 4 teeth and spindle speed §
s 4 gig & 3 fedsa aifd 300 rpm el 300 rpm. If the feed per tooth 3 -
. . 0.125 mm, what is the table feed ;
5 ar /min ed ip
fe ufy g $15 0.125 mm §, d mm o

H eaa P FAT £ ?
(a) 90 mm/min (a) 90 mm/min

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

(¢) 150 mm/min (¢) 150 mm/min

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

57. Which 1s the correct sequence of
machining operations to be performed to

57. @3 oU1E & B¢ H T g H & & fav

Rru Smet arelr ARfear e 1 Her FA finish a through hole of large diameter?
T §7

(a) f3feier, &fFer, afer (a) Drilling, reaming, boring

(b) fafcier, A, ffFer (b) Drilling, boring, reaming

() arftar, f3fefr, dfFeT (¢)  Boring, drilling, reaming

(d) «faEr, dfFe, B (d) Boring, reaming, drilling

58. u& yuved S #AMTHT uihar #, gt & 58. In abrasive jet machining process, the
Preik B sron TeuTiRy . main mechanism of material removal

takes place due to?

HROT gl §72

(a) ﬁaga Tarafas fomar (a) Electrochemical action
(Gb) IaEF FgeaT (b) Tonic dissolution

(c) TRPF gag (¢)  Mechanical impact

(d) el 3R arsdiagor (d) Melting and evaporation
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E

g & foT, AT A ara s 334 gy
¥ AR RRsT I e &y Elipert
4.19 kKJ/kg K) €1 30°C W 1 kg oo @

fhaell AT &1 AR Aaer s, @ity ag

0°C & a% # aREfda & s

(a) 567kJ
®) 319kJ
¢ 483 kJ
d) 459 kJ

@ & HIEYUT g G oemAr A oy e

— @ 9RT Far &l
(a) YT HIEYUT aA

(b) T dheA

(© g e

@) g T
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99.

60.

For water, the latent heat of freczing is

—

334 kd/kg and the specific heat capacity

e

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:

Y‘Y"\
1_,\ » \C\
Hob ~
(a) 567kJ /
® 319kJ
(© 483kJ
@ 459 kJ

A point load applied at shear center of

beam induces

(a) Zero shear force
(b)  Zero bending
(c) Pure twisting
(d) Pure bending
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it 59 fifed 61. A cam and oscillating follower mechan;j
61. wH &A IR e 2 R is shown in the figure below. The Mobillfg'
Ry & cfar wr g a7 i arfasiterar 21 of the mechanism if____
& | O
" ()
/,f( : //'—':‘;\\ // / f]/ ) v.\] '|
/ / & A 5o M _il\.‘..r; /
A \:‘1 N
““L-__._-"/
(a) -1 " A
(b) O ®b) O
(© 1 e A
(d) 2 @ 2

A body is subjected to a bi-axial state of
stress as shown in figure below: The

62. fw=ifra T & it ¥gER o Uz @) 62

i _Eﬁ afa-aeir R i oams ;o magnitude of normal and shear stresses
MPa # 45 Bt W wmew 3R R acting on the 45 degree plane in MPa
40 MPa

gfaae & gR#AmT g :
qaimpy [ 30 MPa
I 10 MPa .- T EEERG

30 MPa

30 MPa 60 MPa 60 MPa

60 MPa 45"

60 MPa
30 MPa _
I 45" f +
I0MPa N | . i
30 MPa
30 #4Pa | 0k
40 MPa

(a) 50, 50 MPa (a) 50,50 MPa
(b) 60,40 MPa (b) 60,40 MPa
(¢) 40,50 MPa (c) 40, 50 MPa
(d) 50,30 MPa (d) 50, 30 MPa
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3. f@d # ¥ 9 Wi g &

64.

yfafafled &dr &2

K

—

i

e

constanl

ressure P
b
Pressure

T
b
. .G 3 1
3 = e
| Tl e 1
> S >
Entropy. S Entropy S
11 Y
(a) 1II
b) 1 ug II1
(¢ I1udIv
d) 39dFa @l

ﬂﬁm%agﬁm%mﬁaa’gvﬁﬁ
@afa 3k &g oRada &

FEd €7

(a) hdreer
(b) & ag
() HeelAAA
(@) =T
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63.

64.

Which of the following represent sterling
cycle

1 .,

-1
o

Pyi= constant

sure |!

14

Pressure

Pres

Volume V Volume v

I I

Temp., T
=
/
b
"
Temp T

L

Entropy, 8 0 Entropy S
111 v
(a) 1II
(b) TIandIII
(¢ TandIV
(d) All of the above
Rapid and sharp changes in _fluid

properties in a very small region of gas

flow is known as

(a) Cavitation
(b) Shock wave
(¢) Sublimation
(d) Chocking
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65.

66.

F qEEfEE G @ daR @ HT aldr
£ @ & e ardE a@reedr arelr ar
WRARET wa @ g R S El
WERE WA AT SAR & Hers 3w
3K @l W SOR @ Al § A &

ar welfdra &ar # a7 yare #4r §e?
(2) I F FHAA
(b) T FT AR
(© HA W 50%
(d) FHeT F 25%

AT arg T FE B FA F@$ F A aRA
(a, b & ¢) garT a7 # @ v FA H
FEHAT AT ¥l FR A Y X §U @l &
ZeOATT 2 kg, 4kg 3R 3 kg &1 34T HA H
drRl &7 eg/F FHAA: 2 mm, 1.2 mm AR
1 mm & a drRi & 3R ufasal &1 @g@r
FH FIAT g7

(a) a,cb
M®) b,ca
() a,b,c
(d) @ A g wiase &

ICRB-dafa sifdrdar ‘wa. el (@if)-2023
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65. The wall of a chemical plant ig

66.

with two additional layers havingrgz?flf:ﬁg

thermal conductivity of origina] wal]
material. The inner layer is of half the
thickness and outer layer of same
thickness as original wall. What will b
the heat flow across the modified wall?

Same as original

(a)
(b)
(©
(d)

Twice of original
50% of original
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
(b) b,c,a
() a,b,c
(d) All are having same stress

.\\
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67. 2 ¢ e I 9y 2y gie &1 67. What is the power of 2 tonne refrigeration

—

; o :
o A AAERT FAT A 336 kfke T system? Latent heat of ice may be taken

as 336 kd/kg and specif-i-c_ heat capacity of
gl # faRsT STAIREr o4 kKK o

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

68. UF UIY TLUSE 3ET O9F 9 & garg AUl 68 An air standard Otto cycle operates with a

compression ratio of 9 and the ambient
I garfera 2ot & 3 gR@er agA 300 K —
temperature is 300 K. If the adiabatic

g1 afe ATegH &1 FEISH HAHH & 1.5 & index of the medium 1is 1.5, what is .tbe
27 efficiency?
CETAT 4T o ¢ s
a 75% (a) 75%
(b) 66.67% ®) 66.67%
%
() 50% (¢ 50
(d) 33% d 33%
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; mi he equation of th .
) S 3 69. Determins 1': i : e elasti,
69. R s T M, F AR T

curve for the cantilever‘beam 01;:1;3}3}?{‘

o wefia @A e 1 o cross section as shown in the.figure"&;é?
f7 & fow goarEdr dé (zonfeed Fd) A the applied bending moment M, (Con;;&;\

Young’s modulus as E and Moment of

FfeoT WeiRa FX| (F91 F Ions E A
inertia as I)
STsed O 1 Ale) },T

!

A

}< IJ L
(a) y=M;x*3EI (a) y=Mx%3EI
®) y=Mx¥EI (b) y=Mx¥EI
©) y=M;x%2EI () y=M;x?¥2EI
(d) y=Mx%4EI (d) y=Mx¥4EI

70. FrEafaE w ¥ T Igar w&a| 70. The preferred choice of the steel material

for Cryogenic application is
ey ey FAT § ?

(@) WUFT (a) TFerrite
®) Heefes (b) Austenitic
() AEAHST (¢) Martensite
@) 39 Falr (d)  All the Above
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71. 100 kg A F UF IUUE B qergmmor
GUTel T 3TAET F ET 900 kg zeammy
%T‘mwﬂ?ﬁﬁﬁaﬁamglm
A HaAReT H e R osmr oy s
30 mm F TA FIF o 10 FASN vy
I ¥ Ha&a Fr = ¥ &
AT & 9T 9t e & I Fu=iEaRa
W ¢ AR guyFmor & @ [t @
Frofiy Az aX 0 g1 & 1 m/s T 39TE
yehr @af@e d1 ucd & & O
Waegds e & gegar  (Rewd)
T &7

(a) 0.01 N/mm
(b) 10 N/mm
(¢ 20 N/mm

(d) 100 N/mm
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SET

71. 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 ide'nticéll
spring thrusters having same str;ﬂ-{.e- of
30 mm. Assume sprir.lgs aré flll.l‘ly'
transferring the energy and angular bgdy‘
rate of the bodies- are ‘negligi!.)le after
separation. What is -the sti_ffness- of the

spring required to get the satellite axial

relative velocity of 1 m/s.?

(a) 0.01 N/mm
®) 10 N/mm
(¢ 20 N/mm

@ 100 N/mm
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79. Srmfaf@a § & 47 eals &Y el &l

(a)

(d)

glc feax

73. ffaf@d # @ FO1 TId &l dos &HT

Y gerdr 87

(a)

(b)

(0

(d)

HH FEd dee IR S F 9
A

FAF FEa dHec IR HFNTA &
gl @ e

FH FEA dee IR Ao & I
3w FEa Fec IR IS F

ey 3ot dega

ICRB-d=faw srfargar ‘vw.dl. (@ifdd)-2023
Scientist/Engineer ‘SC’ (Mechanical)-2023

40

72. Which of the following is not a casting

73.

defect?

(a) Spatter
(b) Blow holes
it

(¢ Cold shut
r‘_,.'—-'.

(d) Hot tear
/.-"‘

Which of the following improve weld

ability of steel?

(a) Low carbon content and poor affinity

to oxygen

carbon content and poor

(b) High
affinity to oxygen
content and good

(¢) Low carbon

affinity to oxygen

carbon content and good

(d) High

affinity to oxygen
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74, Al ﬂ@ & T HeS Wb iEq St &| 74. What is true in respect of the self locking

screw jack with square thread?

fau & F1 qA 7
e o3 B (I) The friction angle is more than the
Y % : FOTH helix angle of the thread.

ST © (I) The efficiency of the screw jack

should not be more than 50%
an T o T AT 50% ¥ 3t

gl Tifev
(a) Fael I (a) OnlylI
(b) el II (® OnlyIl
© aarI3R II () BothIandII
(@ SoEFa H § BE T (d None of the above

75. ¥ ¥ T gFE=g &9 T ERCT] goaq| 75. The commonly used flux for brazing is:

Ea—

(a) aEFH (a) Borax
(b) oA (b) Epoxy
() NH.CI () NH4Cl
@ @wET i (d) Inert gas

ICRB-4wfor srfvdar ‘wa.dl. (@EA)-2023 41
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S ¥ Bv oF ?@ﬁm‘f £r 76. For a particular project, six activities are
’ B to be carried out. The precedence relation
St §1 37 afARE @ e H6Y AN _ o
and duration of activities are as per the
Jyafat Retar@a @Rl & AFER el following table. The minimum project
o A A ] (ﬁ*rﬁ completion time (in days) is
Activity | Immediate Dur.':n:i_o—n_1
/) F1 &7
1 predecessor (days)
sfafafty | qeerer q@adt | 3@ A 6
(@t 3 : A &)
C A ( 83
A 6
D B 11
B A 5 —
E @ ' 6
C A 8 / =
F D, E 7
D B 11
& c 6
Bt 5 D
F D, E 7 G/ . ¥
A\ P
6~ — E /e
(a) 32 (a) 32 '? S
Ve BT e
®) 27 (b) _27
(© 29 ) 29
(d) 30 (d 30
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m—
P

v ih ag Jur It = s | g — ¢ - " ,
Vi et W i M 3o ) 7. ‘fhe property of the material that

et A W aenar g, o ag N N represents maximum  amount of strain

energy that it can absorb  before 1t

aq re A UEA AANTT F awar @
R o e 6 fractures under load is called:

I 1701 15|

(n) sfafeufaca :T"FF (1) Modulus of Resilience
(h) HETAT T geicy (b) Modulus of Toughness
(¢) SFcHEUT :T"‘W" (¢) Modulus of Elasticity

(d) ':ng?f?f A Ef':’ff? Gl (d) None of the above

78, wE e Bhee fafdrest Wrae CFC,| 78 A Carnot refrigerator ~ works in
temperature range of 300 K to 270 K with

R — a2 3T 3ENfART & WA 300 K ¥ 270
different refrigerants CFC, R - 32 and

K & araais 3o 3w B T dr @t ammonia. Which of the refrigerant give
better COP?

a1 Yirare dgat COP &ar &7
(@) CFC @ CEC

b R-32 ® R-32

(c) 3rnfear (¢) Ammonia
¢
() @y wamer COP e @ Al gives same COP

ICRB-snfers sfviar o d. (@ima)-2023 43
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79.

80.

9 7o 9K ¥ 2m S T 1L.5m H FAE
arer AR drar, g 3refrr FEaR &
WY T F A A oRar gl fT W T
ST SYHT §H YRR @ AT § R
Sl TR FI90 Fag ¥ FA-G-FH 0.5 m
M ¥ Regda 3wERer @ A
ZEgA F4T &, S 99 9T I@WT 1 Fehahl gl
(T S F RAfse gedcg 1.02 Al S1C

3R n = 3.14)

(a) 252kg

(b) 750kg

(c) 1202kg

(d) 275kg

ArAfai@T syt fr s &

Yol FHEROT 3T gd TR AR gl
&

eAtell & gHHOT R e &
fore amg gher &

AaY TeE & THEROT # U ardll
R AR 78 T Srar &

gss derd 3R F@dEsd gl H1 A
ik & FHH0T W {AaR & arar
&

@

(11)

(iii)

@iv)

(a) & () 3T @) TIag §
(b) YA (iii) AR (iv) TET &
(© AT (1), (i) 3R (i) T& &
d) T FuT Tl §

ICRB-dfor® siffrdar ‘wa.dl. (@ifydn-2023
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79. A cylindrical body of diameter 2 m and

80.

height 1.5 m having a mass of 2 tonneg
and floats In sea water with its axig
vertical. A lighting equipment is placeq
on the body such that the water level ig
at least 0.5 m below the top surface.
What is 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
(c) 1202 kg
(d 275kg

Examine the following statements:

(1) Euler’s equation is applicable to
inviscid liquid ~ —

Bernoulli’s equation applicable to

steady state -

Viscous forces are not considered in

Navier Stokes equation

Surface tension and compressibility

forces are considered in Navier

Stokes equation

(1)
(iii)
@iv)

(a)

Statements (i) and (ii) are not
correct

(®)
()

Statements (iii) and (iv) are correct
Statements (i), (i) and (i) are
correct

All the statements are correct

(d)
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eI URT A feAr mr ¥ ok sy
yaud # AR AR H Roe & ¥
JfAa @ HUF o9 F oAl § 3k
W UH Ot T ST S ¥ mew
I9gFd Wi Tshar @ar g2 (1 3()

(a) AU YaUF A 99 HY 3N 9w F
IO UfAGR @ Hua d¢ & fou
FeAGA dr Ul f ArSer §9 ©
AR O B e 4 AR R W @
G & W AT B AR W g
ad g, S 3MgdT AIFE Il Sl N
HHAT &

(b) 39 FEFEE @ g o a
3T Rge FF H T FEd b,
I 39T 39 9¢ & o seAfes
&Y qref B AT FATS T

(0 T fmEr &Y, S e A A
ST ¥ iife 3T gaem @l ¥
AR T FE A § AN A
FI G 3§

@ B po A B N AR
éﬁms’\ﬁﬁrmm
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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
party planned.

What 1is the most
appropriate response? (1 Mark)
(a) Speak with your manager and

explain you have a ‘birthday party
planned for your son on Saturday
and ask if they can find someone else
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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82.

83.

deT 1: [IT udh Fglll 9aT dhd ol

T 2: wgher St el fraEt 7 T g gl

LT 3: FEEl f F et 7 e @ B

g g I Fua T § O Ae=fefa

H & laar Fue o v T2y g aiku?

I &9, el @ 9gR Feel aar o
gl

I @t & feaet & Fefaal aga
WA Brar gl

LI F& werfaal & fael 7 asg 3R
T =t 81 & (1 3i)

(a) &Fae ]

() Faa I

(¢) Fae III

(d) @S o FUT AT TTT AT

FUT: TTUA H a3 oo ) § 83.

& affSas d% =8 o sl &
AT e W sl wmer A
Aegdfild  de-Riasie B o
Tuifeld e & v o o
d% & e &1 ooue av @

FRATS &1 9iehar :

L afofeas dat & d@6dfa it
1 fdfea frar ST g

II. IRERTE & afofys S5 57 o
e & & I F AT @ s
arfgu| (1 37a)

(2) I I & HTEROT FT §

(b)  hael 11 3TEIOT AT &

() T AN AT II 3TER0T T &

(d) Ha‘rlaihmé’rnwmg
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82.

.

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 cany

II: The stories in storybooks are very
simple. «

III: Some storybooks have both words

and pictures. (1 Mark)
(a) Ionly
(b) II only
(¢ Il 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
International  rates from
January this year.

Courses of Action:

1. The officers concerned* in the -
commercial banks are to be’
suspended.

II.  The RBI should be asked to stop
giving such directives to commercial
banks. (1 Mark)

(@) Only I follow

(b)  Only II follows

()  EitherI or II follows
(d) Neither I nor II follows
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¥ 7o fig W A4S § i
g @l W 4 =WFT Fx f 3R &w
@g‘,aaﬁ:%ﬁ#mwﬁgq;
¥ afdd aY A AR @ [/
3 S,PHFT W AW TUE R P
FT AT g T AT
4. Y, P IS & Tl H L daT g
5. T,R & g & I &
6. R AT & frdlr off o & weg-fg
o AET ST g
7. RETY F T H A B
§. P 3R V& &g Fad wh I ¢
9. Q,V & 9 H ALl daT &l
T 3R Q & &g fhdsl &T &7 (2 3F)
(a) 1
(b) 2
(o 3
(d) IS AT
85. ﬁm%ﬁqmaﬁﬁﬂmmm 8-
(1 37h)
resey ey e iy W [
1. it 2. [
5 .: .:.: g »:::_ Jodd
(@ 1
(b) 2
(0 3
d 4
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Bight friends P, Q, &, §, T, V, W and ¥ 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. -

9. 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. e

4. Y is not sitting beside P or S.

5.  Tis third to the right of R.

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

7. R is also not beside Y.

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

9.  Qis not sitting beside V.

How many people are there between

T and Q7 (2 Marks)
AN

(a) 1 éf :\’

o 5

C

(d) None 4

Which option replaces the question mark?

(1 Mark)
PSS, g ao——
ofed f LWL LT el L
[ L Gl e bg? & L
g - g

I vor | v R & -

. ol Bl W £ B

3 r.t c.. 4 ’: E

%)
)
()
(d)

B 0o DO
s
_1 ;
n

\

I Y

it

H—
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86. fawafaf@d difcler &1 egregas 3reader |86, Study the following table carefully ang
, . answer the questions given below it:
X 3R 3uh A ST 7T 9eET & 3oX &

Toys

Toys Years

Years
A B C D I A B C D E

1982 (200|150 |78 |90 |65

1982 [ 200|150 (78 |90 |65

. .
1983 | 150 | 180 | 100 | 105 | 70 1983, | 150 | 180 | 100 | 105 | 70

1984 (180 |175|92 |110 |85 mtnl ol )

1985 | 195 | 160 | 120 | 125 | 75 1988 | 195 | 160 | 120 [ 125 | 75

1986 | 220 | 185|130 (135 &0

1986 (220 | 185|130 | 135 | 80

1983 & 1985 5% D & Focide What was the percentage (approximate)

increase in production of D type of toys

S # wfwe GeERe) g from 1983 to 1985? (1 Mark)
Fa7 A7 (1 3t) 28 rHOTT)
s
P
(a) 10 (a) 10 o ) MOO(lCi
(b) 20 b) 20 2y
() 19 © 19 Q \r9, \ 0
19 h Al
(d 76 (d 76 Y A

87. 620 A+ ofIfr arer I FT HfAeasr | 87. What is the maximum area of the

BT a4 37 @ 37%) rectangle with perimeter 620 mm?
(2 Marks)
(a) 24,025 mm? (@) 24,025 mm?
(b) 22,725 mm? (b) 22,725 mm? L Ath= 320
() 24,000 mm? (¢) 24,000 mm? Ah= 1
(d) 24,075 mm? (d) 24,075 mm? ok -k =0
ICRB-daifors siffrarar ww. @l (@ifyd)-2023 43 WO 320=24
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g8s. 3T AT H ITed HEAT AT ERIEIY 88.  TFind out the wrong number in the series.
7,8, 18, 57, 228, 1165, 6996 (2 37) 7,8 18,57, 228, 1165, 6996, (2 Marks)
@ 7 @ 7
b 38 b) 8
(c) 6996 (c) 6996
d) 228 d 228
89. feer-fidar : S AT 74T AF UF wearg|89.  Directions : The graph given below

# d A FAE H sgad @ qfar g
IME AT H 3R AT RU 71w weat

¥ 3R & (1 37%)
Ea rnings per day
| e .
60 !
. 530 -
I f\ f_._..__\k__
_E - _'f f
_E. 30 i \AZ,__ = \..4"_’?_ |
a I . =——=Eannzsperday
:x :. B e T
,c i _— reprbet i ra— .
A A A 3 S ) .n
bS] W A .3'? o \3“ ¥
‘,,f ‘_c" «\F s‘é‘- 40‘"‘ ) ‘7’0

et AT & &g HATS & X T3 AT?

(a) IAER — WHIR
(b) FHIFIR — FUAR
(© FEEIfdaR — Yshalk

o

d) = § FIS TG

ICRB-&wfrs arfrerar ‘Ta.dl. (Fa)-2023 49
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represents the variations in earnings in
rupees over a week. Study the graph and

answer questions given below (1 Mark)
Earnings per day
sco T ¥ ¢
m __..c.,.lho. __________
- — -
£ /\
po— / \3:;»«"
& 500 |-
g;w £ .._1_ o _. ==Earnings per day
/AT I L
100 Vol ( T
o _L l z }..2. f_f i
FLrrrres '
| o ‘v‘@ e _‘cbo «\\ % ‘;’\“

The difference in earnings was large
between

(a) Sunday-Monday tuod
(®) Tuesday-Wednesday (&
(¢) Thursday-Friday (%%

(d) None of these
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90. r=IET #F O siaar & fgu arw | 90. Which of the following best completes the
& passage below?
e ooy TS T g FAT
2 r o In a survey of _]Ob applicants, two- fifths
27 Al 3AEH F TS TAATUT A, admitted to bemg at leasg‘ a_ little
5 ke ot & @ & A T dishonest.© However, tbe__ErvM i
underestimate t}le _proportion_ of _jgh _
JSHSE Bl A dld TR ST applicants who are dishonest, becayse
gleliten, wTdeorT  H  ASHAT Al ; : (1 Mark)
= -5
ITACHT F IHAATT FI FHH Fh 3] 2
ST Tohdl g, it ? (13%)
(a) TITT F AT o I FO SSA (a) some dishonest people taking the
_ survey might have claimed on the
et gdefor F SHARER FI
" i survey to be honest
arar f&ar glem
(b) TITUT F HET AT ST FS ITHAR (b) some generally honest people taking
the survey might have claimed on
W $AFEER T & gar fRar
- the survey to be dishonest
eI G FBART WA F BT grar
o &t
© Fo e, fSegl odator &F 779 O () some people who claimed on thg
- S it Sy ar B survey to be at least a little
’ dishonest may be very dishonest
ag AT & Hehel §
(d) @ "Far § & adetor & 3Eawm @9 (d) some people who claimed on the
I — S 5 f survey to be dishonest may have
= been answering honestly
A oEE g E
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(1 Mark)

=

(d)
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92. u9 Qg & FUH G FAT HTTI?
(1 37%)
Vs ;> @\ /3 (:\\\/ 1.1/)
VAV
10 )\2- /‘\ 7 /‘\
L/Q (1/\32)
(a) 45
b) 8
(c) 38
(d) 48
93.  Fiaar Raey e Red &1 €U odr 872
(2 3h)
00— 2
3
Y
=z i
m| Byl _
“+W? I{i‘ EM
A B [& n
(a) A
(b) B
(© C
(d D
ICRB-dafas sfdrar ‘v’ (@ifyd)-2023
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92.

93.

Which one will replace the question mark?
(1 Mark)

(\ <>/\> >//<% N\

/\4

(a) 45
(b) 8

() 38
(d) 48

Which option replaces the question mark?
(2 Marks)

a0

(a) A
®) B
0 C
(d D
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