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it & forw arefeer/instructions to the Candidates

1. 3M9% SERT 99 3Mdee H G FRT 30 Hid-eMgeT STl Tegar § Hafre qaTaEt & HUR 9T
3moenr e adem o forw maAfa foram aram | afe et a & reld gfafSe i & ar faimeT & 78R
3T AT A T & A ITRhT 33 far areded r SiTuef)

You have been called for the written test based on the online data furnished by you in the web
application and testimonials in respect of your qualification. If you do not possess the required
qualification as per our advertisement, your candidature will be rejected.

2. el # AT s 3ufedtar & g 39! gic-[ehe/ RIS T §FdTER il a1ig|
You should sign the hall ticket / photograph only in the presence of the Invigilator in the

examination hall

3. WU, 62 SRAT § IFT WRA-GRFAH F T A (w1 1, 9 2 qow oy 3 TH 8)!
The Question paper is in the form of Question Booklet with 62 questions (having Part 1, Part 2 and
Part 3).

4. el & Seca< oot 3 FAIU 3T HTANR See-q e &1 smeat|
A separate OMR answer sheet will be provided for answering the Questions.

5. 9 S & A Ra-giEde Aol His (@SS, AR Sea giedsh R Afise v @
orgar =gy
Question booklet series code (A/B/C/D/E) printed on the right hand top corner should be written in
the OMR answer sheet in the place provided.
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10.

1.

12.

13.

14.

15.

SREA-GIECTRT 7 JTeHT ATH AT 3T T ford |

Enter your Name and Roll Number correctly in the question booklet.

HEHAIR See-gfectent # wefr gfafSear eyl Famdy & afer arEe 9o 3 & &1 sy =i
All entries in the OMR answer sheet should be with blue/black ball point pen only.

v & foriRer 2verer & 3R w, fafle wa TR seadt & 6y avafase &9 3 gveh, e @ daer
U T & T T g9

The written test will be of objective type based on the qualification prescribed for the post with four
answers indicated, of which only one will be unambiguously correct.

3T, Seal-Gieder 7 QT 1T 3ieqeit & 37am, wicly/arel T & aiel 9Tge 9 § 3NTANR Jeek-
JRECTRT # TR 3ffael 1 3ifShet FX FE 3eaR &7 77T AT |

You have to select the right answer by marking the corresponding oval on the OMR answer sheet
by blue/black ball point pen as per the instructions given in the answer sheet.

T 99 & [oTT 3157 3ca¥ ITeld ATAT ST | & fore weat- #F AT IF
o sTeam '

Multiple answers for a question will be regarded as wrong answer. Negative mark will be given to
wrong answers as indicated in the Question Booklet.

qEdeh, A T ool hl AT AL & Srwst|

Computers, calculators mobile phones and other electronic gadgets. text books notes etc., will not
be allowed inside the written test hall.

qut - & FIT &H SBT3 AR A -
ferliares 61T T qud) oy s o W
On completion of the test, tear the OMR answer sheet along the perforation mark at the top

and hand over the original OMR answer sheet to the invigilator and retain the duplicate copy

with you.

-GREcThT 37802t 379 O @ T

The question booklet can be retained by the candidate.

YT <k SRrE T o AT 31Tty ovar gier Sger o aregAter e ¥

Candidates are not permitted to leave the examination hall during the first hour of the examination.

mﬁﬁmﬁ%@ﬁa—wmﬁmﬁmmmmh

The written test is conducted only to shortlist/screen-in the candidates for interview.
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SCIENTIST/ENGINEER-SC, STRUCTURAL ENGG./MACHINE DESIGN/APPLIED MECHANICS

HIT/PART 1

UeA® ¥ & fAT 2 3f®/2 marks for each question./ 7@ 3ea¥ & T 0.5 T 3iF grar &/
Wrong answer carries 0.5 negative marks

s fasfer, awg fasfer @ off SAEr WaReAs § Fifes ————Brittle fracture is more
dangerous than ductile fracture because

(a) @ sgd et & wTia gIaT §/erack propagates very fast

(b) TGS FT Hehd =@l g/no warning sign

(c) &R & faem & v sfafea gfaear Hr 3maegswar 60 §/no additional stress needed for

crack growth
(d) 3urerd |@I/All of the above

ol 9o FaT ¢ =50x" —40xy+80y* &, WHET wfd€el o yy? FT g/Airy’s stress function
¢ =50x> —40xy+803°, what is normal stress oy y ?
() 100 MPa - (b) 160 MPa ©) 40 MPa (d) 80MPa

10 mm. =@ 3R 2 m. &€ F TH WA g5 F 30°C ¥ 130°C aF A FRar sar gl

E = 200 GPa. 3R a=12x10°/C. IR &3, #Fd WK ¢ I, fowfd ad gfdea
&1/ A steel rod 10 mm. in diameter and 2 m. long is heated from 30°C to 130°C.

E =200 GPa. and a =12x107°/°C. Ifthe rod is free to expand, the thermal stress developed.

(a) 240 MPa (d=lla/Tension) . . (b) 240 MPa (H413s/Compression)

(c) 120 MPa (?iﬂ’lTs’HlCompressidn) (d) I90Fd H ¥ F$ 7gi/None of the above

I F GradsT Heqarel ¢/The Poisson’s ratio of cork is
@ 0.5 ®) 1 © 0 @ 03

T Thel TacTdl T Uel i Tear 100 gfae iR gegd = 25 giae gid &1 Jomelr i gua

warenfas 3mgfed Hz & foncelr 8/A single degree of freedom system with a spring of stiffness
100 units and mass 25 units. Find the first natural frequency of the system in Hz.
@ = ® = @ 2x @ 4n
T
Th 9E] HIET FO & eheT g R aeg # 9Ra fRar I i §emWhen a body s

subjected to transverse vibration the stress induced in the body will be

(a) 3O®9UT gfdae/Shear stress (b)  Tter gfage/Tensile stress

(c) e wfa=a/Bending stress (d) IWFdT HA T F5 Ae/None of the above
AT eve Y, eemit 3R aaew F feemer F R —— 9fear ¥
Finite element method is —————— procedure for analyzing structures and continuum.

(2) faeoNvcHA® AR/ Analytical method (b) TEITHS [af&/Numerical method

(c) 3meefas fAf@/Empirical method (d) I faf/Graphical method
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10.

11

12.

13.

14.

15,

FET H TH 3906 ——— &I goig & wiaefod fFar Sar $/A satellite in orbit is stressed
due to

(a) 39T Fal/Centrifugal force (b) APy Fel/Centripetal force
(¢) FI & g=i/Both of the above (d) saH ¥ FE 7E/None of these

UF HARE e AT gfodfed @t F wfaes oot fr dear #0n a general three

dimensional stressed element, the number of components stress are
(@) 3 (b) 4 (c) 6 d 9

wqﬁmmmﬁwwqﬁaﬁ@maaﬂrmmmwﬁlm

&Y gfase &/n a two dimensional stress field, one normal stress is 60 MPa and shear stress is
40 MPa. The major principal stress is

(a) 80 ®) 70 (c) 100 (d) V(607 + 40%)

IEARIYT fdd ———— & fAT &7 {/Principle of superposition is valid for

(a) & yonferdi/Linear systems

(b) wrEel 3@ gonferai/Material non-linear systems

(c) SIfAdR 3NTEF Jonfaral/Geometric non-linear systems
(d) ZwRrFa @Al of the above

FRIZN et Foil & fow wafiaor §/Equation for torsional strain energy is
(@ TL/(Q2G) - (b TL(RG) (© T*2GIL) (@ T/ GL)

o O ImRa @fesopar gomer F T g & sad AfFSorar &/In a hole based tolerance

system, the upper tolerance of a hole is

(a) Y=ATcHR/positive (b) =F/zero
(c) HUTlcA®/negative (d) F9X FT HI/ any of the above

gfdreer digar 0T FT FfAT /Uit of stress intensity factor is
(a) MPa (b) N/mm? (¢) Nmm "~ (d) MPavm

AT AGF F AW F9 A FER@a F F FEar 7@ Y descending order of Young’s

modulus which one is true?

(2) ST, TBCATH, TegH I Aa#/Steel, Titanium, Aluminium
(b) TTHIATH, FEIT, STSETH /Aluminium , Steel, Titanium
(c) TIBAIH F¥9Td, Tegefarg#/ Titanium, Steel, Aluminium
(d) FEId, TogAfaTa, Trgeeiaa /Steel, Aluminium, Titanium
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16.

17.

18.

19.

20.

21.

Heed Aty F, gfawe 3R Bt § @ & 969U ———— gaRT gfafAfe fRar s @

In continuum mechanics, relationship between stress and strain is represented by
(a) HoTH WHEIOIConstitutive equations  (b) ~ FEHI 2rci/Compatability conditions
(c) Hgeet GHEFOT/Equilibrium equations  (d) gfaeel Terst/Stress functions

0.2% THATTR Yiasd $ ST ad1d Yiaed & 3t e & 916 I U GHAT & 3aR fear

srar &, ar @l & safdse faFfa ————— @9M/If a material is unloaded after subjecting to
tensile stress equal to 0.2% proof stress, the residual strain in the material will be

(a) =F/Zero (b) 0.2 (c) 0.02 (d 0.002

wF ded @ B RA FHfa ————— F 3FET @il @/Ultimate strain of a ductile material

correspond to

(a) fa=de fdg X fahdstrain at break point

(b) A gfaaer W fAHTstrain at ultimate stress

© 0.2% cfees B & %7 pfdlstrain corresponding to 0.2% plastic strain
(d) e fFfd/maximum strain

WW%WWWW%WQ@W——%WWL&&MI
displacement of a cantilever beam subjected to end moment is proportional to the

(a) & Fr F=TS/length of the beam '

(b) &7 &7 @S T F9/square of the length of the beam

(c) = #r F=TS T Fd/cube of the length of the beam

(d) 39Ed H ¥ HIg Aei/none of the above

T od S FAHR FlaH F g AFd ————— N forefT star &/Buckling strength of
a long solid cylindrical column depends on

(a) @&TT FeH A Ferg/Length of the column only

(b) AT Fictd o1 egr@/Diameter of the column only

(C) HTT Hield HT I AMIH/Young’s modulus of the column only
(d) FoEFa FHVAll of the above

T RS gaT F T UE a9 g @els  7ey a9 # MNfHa gfdse @ ok
gfaee &1 3fdTd/Ratio of hoop stress to meridional stress at the middle region of a long closed
cylinder subjected to uniform internal pressure

(@ 1 by 2 ¢ 3 (d 05
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22

23,

24.

28.

26.

T SEfGAdT uer & T yeareydie # FEaNumber of elastic constants for an orthotropic
material

(@ 2 (b) 9 ) 13 @ 21

TRfAa aca fzewer &, fdse fatis % T 59 F geaqe so Rar omer €, a9 deq Fr
YA R Ffdser R 3m3eqe #1 sfafafes s @1fige) s& w87 ST $/In Finite element

analysis, when an input force for constant stress is given, the element should represent constant
stress output on mesh refinement. This is called

(a) O 9{rgToT/Patch test
(b) FoT TFR FEAar [FufA/Kuhn Tucker consistency condition
(c) &fror S odiaTor/ Weak patch test

(d) 3=TaT =T 47 gdaror/Higher order patch test

= gerdft & v wead @e] fawear f&gia/Most applicable failure theory for ductile materials:

(a) A faw9or Foit Rgia/Max. distortion energy theory
(b) 3RFIH AHAT gfcarer fAgia/Max. Normal stress theory
(c) 3FFaH STCIT\trUT widerer figTa/Max. shear stress theory

(d) FeF-AR Rgia/Coulomb-Mohr theory

Wﬂﬂﬁaﬂﬁﬁmﬂ@mmﬁmwmﬁmmﬁhemgleof
the plane of max shear stress in a prismatic bar subjected to uniaxial tension

(@ o0°

(b) 45°

(c) 90° .

(d) 3m9®qor gfdeer ST faera e grm/Shear stress will not be developed

FIEeiTadrEr fRgd ———— 9 3mRa &/Castigliano’s theorem is based on

(a) o Hewel/Force equilibrium (b) fasfa FStrain energy
(c) 3mEET Heel/Moment equilibrium (d) @far fr f_’fMethod of joints
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27.

28.

28,

30.

HET/PART 2

Y=F W & faIT 2.5 3(#/2.5 marks for each question./ Ied 3cal & AT 0.625 s9rdia
3% &1aT ¥/Wrong answer carries 0.625 negative marks

& Tt fAEH ——— & v ygFa R S 2/D “Alembert’s principle is used for
() wfadr gaEmr & AW TfdF #Aem #  §geel/Reducing the problem  of

kinetics to equivalent static problem.

(b) wfasat s fAYROVDetermining stresses
(c) TSt dr REuan/Stability of bodies
(@ g 7fdaer THAEATHT T Forstal/Solving kinematic problems

U aFET H F-eTT & Ud —— gRaAr  giar #/n Viscous damping, the
dissipation of energy has a magnitude

(a) caRoT & GRATOT & HTeATiaeh/Proportional to the magnitude of acceleration

(b) 97 % 9R@TOT F IequTfrR/Proportional to the magnitude of velocity

(c) T & favdiamgarfas/Inversely proportional to velocity

(d) Taeure % faodidrganfas/Inversely proportional to displacement

T T A e FATeT T {5, —————— e Yo F T Far ¥
A body that experiences simple harmonic motion follows a displacement pattern.

(@ XoSinowt (b) XowCosot

(¢) -Xo»*Sinwmt (d) IWRIFd H T F1S JAei/none of the above

AR B # T 97 ¥ R, 3TUR 9T 3TARAThe reaction at the support Ry of the beam shown
in figure below.

6t 10t 4t
Ay B Cy D
m |_2m | om ] 2m T
A *
RA Hinge
@@ 10t (b) 3t
© 2t d 6t
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32

33

34.

25

U HAET FHAGRS T WHAT H, G & K & [0R GeARyar & AN B —— %
SUEY §:/In a homogenous isotropic elastic material, the modulus of the elasticity ‘E’ in terms of
G & K isequal to

9KG 9KG 3G+K G+3K

(b) © (d)

a
@ K+3G G+3K 9KG 9KG

T BR 79 3R gt oK BT L cersare v T & R, e R @ sfeen e
td fFe et deg W R fFr S@r 1/For a column of length L, fixed at one end and
hinged at the other end, the effective length to be considered for computing buckling loads.

@ L (b) 2L ) 0.7L @ 05L

ﬂagmm(sr),zwwmﬁﬁm,wmmﬁw?nﬁm
1x 10° & Ry & stha ¥ | Refaad & a9 9y go7 120Q §) ggFd fasfa &
HROT GiaIeT &7 §T IRade /A resistance strain gauge with gauge factor (S.)of 2is bonded to a

steel member, which is subjected to a strain of 1 x 10™°. The original resistance value of the strain
gauge is 120Q2. The change in resistance due to applied strain is

(@) 2400 (b) 240x10°Q  (¢) 60x10°Q @ 600

SRS [ Sisedid Ut &7 1, 9fY YA g 1 geaHe , T AiE E A ok Sedfae a9
& Farmfes Jmefed WHe/Fe F ———— ¥i/Natural frequency in radian /sec. Of a

cantilever beam having length / area moment inertia I, mass per unit length p, Young’s modulus E is

a) w,=9.87 s (b @, =3.52 o
n 4 4

ul : y7

(c) @,=224 ﬂE—{‘ (d a,=154 E—i
ul ul

fAmafofad # @ fres g o Y @ 97 «w Ry 710 o+ 99 39990 59 SaH § 8y
&1 faffeeg fRar sar §2/Which one of the following is represented by the area of the shear
force diagram from one end up to a given location on the beam?

(@) T W FheT 3TEYT/Bending moment at the location

(b) ¥4I W $R/Load at the location

(c) ¥4I 9 &Tl/Slope at the location

(d) ¥ W far9/Deflection at the location

8 1266STR



36.

37.

38.

39.

40.

41.

c F FAE ddd Yided & T UF gedia O ¥ IFT UH O o # RBg B W
¥ sgerdl wfdee gRM/An infinite plate with a circular hole subjected to a uniform
tensile stress of ¢ will have stress varying at hole edge from

(a) 30 to—o (b) -30c to-o (c) 3ctoo (d -3ctooc

R e & ufa &, @t # ————— & iy = ady fdee germ ST ¥
In steady state condition, thermal stress in structures is reduced by increasing

(a) ®AeS/thickness (b)  STScargUl/moment of inertia

(c) &F/area ' (d) 3Ried & F HIS 781/None of the above

farafaf@a 7 & sla-ar Iraa &/Which of the following is false?

(a) M =EI dy/dx® (b) q =EI d*y/dx*
(c) V =EId/dx? (d) 6 = dy/dx

I uF BAT T A 16 S5 §, oF WEAT H UE @Y7 A §4e & T fhae geey

gid 8/If there are 16 joints in a framed structure, how many members make the structure a perfect
frame?
@ 16 ®) 13 © 30 d) 29

Halke g9 & 3T v A Rt # 3fwan e gfaea ik sftesas o wfdes
# fegarT g §/In a thick cylinder subjected to internal pressure, the maximum

radial stress and maximum hoop stress occurs at :

(a) &=, ID W/both on the ID

(b) @i, OD W/ both on the OD

(¢) Te7 vfdee ID @ 3k Rt wfdeer oD Wiradial stress on ID & hoop stress on OD

(d) 9T gfaeerID W AR BT 9fdeer OD 9 hoop stress on ID & radial stress on OD

Feifed BR W 1000 Num. 30l & gara A gew Weram & gAfda &7 & B 388 a1 3%

¥ 2.5 m W FRaG BM fxaar §1/For a simply supported beam shown below with moment
1000 N.m. acting at the tip of the overhang, what is the BM acting at 2.5 m. from left end.

1800 Aj-yn
G 5 A asm %
(@ +1000N.m.  (b) —500N.m. (c) +2000N.m.  (d) 1500 N.m.
9 1266STR



42.

43.

44.

45.

46.

e wh The dH dcd N dH HEEeT FEET @ S §FA w1 gfafAfed w6 6

ETHar g, af ——— B F 3MRfT Belel gar g/If a single beam element needs to
represent pure bending with least computational resource, the shape function needs to be of degree
(@ 1 (b) 2 © 3 (d 4

& AT & ITIaA O SgIa B B # e gU FRearen oo W@eive #/Mesh revision by
increasing the degree of highest complete polynomial of field quantity is

(@) h- free=/h-refinement
(b) p- fEreNT/p-refinement
(c) r- feRM=/r-refinement
(d) 3IWET H ¥ FHI$ Adi/none of the above

I ITEIUT TAEION & el A Colel H Fafedd Fraffted ———— g@arT rar sirar &/
Thick plates with transverse shear deformations are best represented by ,

(a) TF@Ew wie Rgra/Kirchhoff's plate theory

(b) T FRAA i &G/ Von Karman plate theory

(c) TH=sfoT I woie Rgid/Mindlin Reissner plate theory

(d) 35FT /Al the above

@ fig ‘A’ W viaee fFmafaf@a aftee =X garr wfafafea fFar sar #/Stress at a point
‘A’ is represented by the following stress tensor

10 8 5
c={8 35 15
5 15 20

gy ufage @ER #ia-ar §/Find out the first stress invariant
@) 3795 ®) 7.57 © 65 ) 46.7

FedTEdT AT & 3T gfdefod w gy ofa: gued s & T, ———— & 3R W
GL&T ", I 3BT ATl 147/For an elastic-perfectly plastic material stressed beyond elastic

limit, factor of safety best judged based on

(a) 9fAse/Stress (b) fFRvStrain
(¢) TR 3He[aTe/Poissons’s ratio (d) 39Fd H I FIE AL/ None of the above
10 1266STR



47.

48.

49.

50.

HI/PART 3

A% WA & AT 3 3/3 marks for each question./ AT 3ea¥ & AT 0.75 A0dla 31+ g1 &/

Wrong answer carries 0.75 negative marks

WA & F 3uRd T dH,FF F0 727 F 10N e @iz & 3ha @ar & a«
5 mm fERT &=ar &1 & LY A &, IR 97 39 AET F 1 kN 59 F el LAt SO

10

faator fahaer g/ A simply supported beam deflects 5 mm when it is subjected to concentrated

load of 10kN at its centre. What will be the deflection in a %‘h model of the beam, if the model is
subjected to 1 kN force at its centre.

(a) 5mm (b) 0.5mm () 0.05mm (d) 0.005mm
A R & femme wv fer A fves f wawnfas smgfea radian/see. § ———— ¥ The
natural frequency in radian/sec. of spring mass system shown in figure below.
k
k
k 2k
(@) wn=\/: (b) ] —
m m
k . o,
(€) Op=y— A (d) 3FHFT H & *I5 781/ None of the above

A o | @ av RAwenA B w@enfas smgfed radian/sec. # €1/ The natural

frequency of the system shown in figure below in radian/sec.

ey
Lo
AN

@ o=2% | » o=t
a\m b\m

© o, =§\/% (d) 3IWRIed H & HIE FE/None of the above

10mm3rr€rm3ﬂ13radimﬂsec.s{qf#rﬁwmmﬁwﬁr#mmﬁéﬁ»ﬁﬁgw

3ifeaa 397 g1 € 1/The maximum velocity of a body vibrating with a simple harmonic motion of
amplitude 10 mm and frequency 3 radian/sec. is

(a) 3.33 mm/sec (b) 30 mm/sec (c)

0.53 mm/sec (d) 90 mm/sec

11 1266STR



51.

32.

53,

R 717 €3 & fAT 3muR A & B X fAFRATT &/The reactions at the support A & B for the bar
shown are

4 , 2
ﬁ — ISkn [
?L' ;-L:.' %—
1-8m J 2:7m
(@ 7.5kN,7.5kN  (b) 10KN,5kN () 9kN,6kN (d 6kN,9kN

T MUY HR 1 Th TG &H, FAW: 1 om’ @1 3 om’ c.s 8% 3R 210 GPa aar 70 GPa E
& FHT: 3m. T 1 m. HG1S e 3T 3R vegEfeea & o &2t g dfte Rufy & safda
vl R 7 REgER U @S Posier ST §) 3l te i Ao Rufy F & wer & ar

A rigid beam of negligible weight is supported in horizontal position by two rods of steel and
aluminum 3m. and 1 m. long respectively having 1 ¢m®and 3 cm® c.sarea and E of 210 GPa and
70 GPa respectively. A load P is applied as shown in Fig. If the rigid beam is to be remain
horizontal.

/1117174
- 3mlong
Steel
A=1cm’
Im long
Aluminium
A=3cm?

e

(@ ST P & &7 & ALY H @MAT AT AgWForce P must be applied at the centre of the
beam
(b) @ faRT 9T g FAW g @Ifge/Force on both sides should be equal

(c) ST &3 @ I T[T I TeGAGIH 8 T g a1ige/Force on aluminum rod should be
thrice that of steel rod
(d) vogAfed &3 ¥ i 91 9o ¥ §3 WX g =Ifgu/Force on steel rod should be

thrice that of aluminum rod

U g Tt FENR L, T & AT F UF Hhed AR F 3efeT §1 I Mp i r qxrwreameer

3T &TACT &, af fAara &R &1 H§ea §/A propped cantilever of span L is subjected to a
concentrated load at mid span. If Mp is the plastic moment capacity of the beam, the value of
collapse load is

@ 22 6 22 © 22 @ 22

12 1266STR



54.

55.

56.

37,

TS IR AT H ST FaAarell Wog IR AT TS F ARG G HY A fasieer afFa
BT/ the surface crack causing fracture in a brittle material is made twice as deep, the fracture
strength will

(2) 2°% TF W3 aF gI/decrease by a factor of 22
(b) 2 & UF W3 d& usM/decrease by a factor of 2

(©) V2% us WS a% =meaMidecrease by a factor of +2
(d) 3mRafd @eino change

AT &P & FEI AR Ceggiferas & @i o dgaa €5 4000 N & v fasdor oX &

3T B, TegAfAgA ST gant §ier s R fRaem &/A compound bar made of steel and
aluminum of equal area is subjected to a pull load of 4000 N, what is the load shared by aluminum
portion :

(a) 3000N (b) 2000N (¢c) 1000N (d) 4000N

eew womelr & AT 100 kg geaare & siRor foram, oia Ry & e fraer &1 e

&1 Tgar K= 100N/mm (F=T o g= 10m/Sec” kg/mm) 2/For the system of springs loaded by a Mass
of 100 kg, what is the displacement at the loaded end. Stiffness of springs K = 100N/mm
(Assume g = 10m/Sec? kg/mm).

K % %2& ék
1 . ]
2
190 iy

(a) 2mm | (b) 7.1 mm ((;) 12.5 mm (d) 15 mm

T O S5 AR 291, 2000 N R A U a&g F1 UROT ol ¢l AT §ag w® afy ofor
quies 0.1 8, dF ¥R F 4ROT a1 & v 3nf@a so ofAmwr F frdger § | Baer sw #

forar W@ar XX 3R uwss g@ #r fFar 3@ YY RVA pin jointer gripper tong holds an object

weighing 2000 N. If the co-efficient of friction at the gripping surface is 0.1, what is the magnitude
of force ‘F’ required to hold the weight. XX is the line of action of input load and YY is the line of
action of gripping force.
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sRaelt R Few(Eeed) wiiie 3R Rs 9qss Tente (Q4) 48 s &1 St a8
® §Hd 81 S/ FgT STaT g:/Constant Strain Triangle (CST) element and Linear quad elements
(Q4) cannot represent pure bending. This is called

(a) 31990 3fATE/Shear locking (b) 3R AT FTa/Hour glass effect

(c) TEreeh AL/ Membrane locking (d) ot 3T/l conditioning

Hia-A7 faaoT T §/Which of the statement is false?
(a) odedd & A, Y g A@mr # ERE @l I §1/Modulus of resilience s

the strain energy stored per unit volume

(b) TGdT T I, Hifd HT T Ffaae 3R Rpfa #1 3e7aa F/Modulus of  rigidity
is the ratio of stress to strain causing fatigue failure

(c) el H HIAGRUT AN, e FHIGOT § el 718 RAheream el wicwel &1/Modulus of
rupture in bending is the failure bending stress derived from Euler equation

(d) YA F AN, qF A qheA gidees fovaiaed 3R Rl @ e g

Modulus of elasticity is the ratio of stress to strain for tensile or compressive stress.

TE T 3R et 3TEET M & 31t Ue 319 9ifte W) s]IeR ish 8/Equivalent torque on a solid shaft
subjected to torque T and bending moment M is

(@) Y M*-T?) (b) N(M2+T?)

) 05M+N(M*+T?) @ 0.5 -N(M? +T?)

= D arem T 3 9ive 3 el sarw D 3k oiad o D2 arear U @Ed ot &

HEMFAA HIEIOT GfAGer & I ¢/Ratio of the maximum shear stress of a solid shaft of
diameter D to a hollow shaft of outer dia D and inner diameter D/2 is
(a 1/4 (b) 1/8 () 5/16 (d) 15/16

TH Fdg W a9 &8 W g Ve R gfaee fRRemor (casel) 3R swnfddr s
faRewoT (case2) & e @I FRT FT T TT T IMUNA Th el S & AT, casel @r

fFUT9e ———— ®/For an all edge simply supported thin plate subjected to linear static stress

analysis (casel) and geometric non-linear analysis (case2) for pressure load on one surface, the
displacement of casel is

(a) case2 ¥ 3TIaY/ Higher than that of case2
(b) case2 ¥ fAFIaX/Lower than that of case2
(c) case2 & HHI/Same as that of case2

(d) case2 T HTEM/Half of that of case2
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