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1. W e e % &9 & ¥ @l SEAcaRt T Aediee TA YRal & 3UR WX feRar
ST

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

2. 3R & & AU @l 3eicart Y U e HTANN Scal YREhr areT T S ¢
A Separate OMR answer sheet is provided to all candidates for answering.

3. aﬁar@iaﬁagﬁumﬁwﬁ(u),(é’r),(ﬁr)m(ﬁ)tmaﬂa‘raﬁma@ﬁw
e 3 daee AR / A st & 9% §1 HEW IUGFA 3R I+ |

Each objective question is provided with a text and/or figures wherever applicable with multiple
answer choices (a), (b), (c) and (d). Choose the most appropriate answer.

4, T e W o v Rt & eae ¥ 91 HuE e )W fas 3R A9 3ea @
Rffad #= & T el so AT Soldh dlel Tage Ul 1 3UTIT H

Read the instructions on the OMR sheet carefully. Use only Blue or Black Ball Point Pen for
writing on OMR sheet and marking your answer.

5. mﬁamﬁmsq&a%v?rm%ﬁvweﬁam%maaﬁwamaﬂ?mam
éﬁﬁvwwm%‘l

All objective type questions carry equal marks of Three for correct answer, Zero for no answer
and Minus One for a wrong answer.
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g = 0.1 THYT o TUTTeR <Y e 9T, Uk 1 kg ol WU faoht B 30 wug o feam & fore foham s« (F) emmawsh
B?

1 kg block is resting on a surface with coefficient of friction 4 = 0.1. How much force (F) is
required to be applied on block to move.

F—— 1kg

S e O e ST
(@) =0 (b) 0.1N
(¢) 0.981N (d) 9.81N

afe foig A, e 7T st o ol S | §, @ AT Tap R Tac Tfderet o 4o 8

If point A is in equilibrium under the action of the applied forces, the values of tensions Tas

and Tac are respectively Tyn
e

‘IxiC

60°/\LAA30°

600 N
(@) 520 N3M300N/520 Nand 300N (b) 300 N=3R520N /300N and 520 N

() 450N3M150N/450 Nand 150 N  (d) 150 N3iR 450 N/ 150 N and 450 N

ek 0T, S YT T 7 8, gkt feuf o a faftedr, x=24% + % + 3¢ g R siwar }1 afe aHgEy gt
T, 3 HUT R AT V B SR A R @ (SRl ¢ wHa 8) T IR g%
The time variation of the position of a particle in rectilinear motion is given by

x=212+t>+3¢t. If V is the velocity and A is the acceleration of the particle in

consistent units, the motion started with ( where, ¢ is time)
(a) V=0,A=0 (b) V=0,A=2
(c) V=2A=3 (d V=3 A=2
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oy

SET

15ra

T TRt & % fgefv gor (D =g ?) Rar simar 2

The second moment of a circular area about the diameter is given by (D is the
diameter).
zD*
4

zD?
32

= D*
64

z~D*
16

(@) (b) (©) (d)

ST R A 1/3 <1 0 R, e L 3 et HeR % aUS W, Teh P o6 i3 9 h1H e }1 Wi et 1 fig
T, TS o o7 <Rl fer T R

A concentrated load of P acts on a simply supported beam of span L at a distance
L/3 from the left support. The bending moment at the point of application of the
load is given by

2PL 2PL
(a) e

3

9

(©)

6 U H, Teh FerehIll 30 <1 Fde T ST Afrenan Stoer wfoerr, 80 MPa 1 3R qve & sam ) @Rt Rt
at, 36t U3 o STgEy ST Tfrehan S1aequ wideret g
Maximum shear stress developed on the surface of a solid circular shaft under

pure torsion is 80 MPa. If the shaft diameter is doubled then the maximum
shear stress developed corresponding to the same torque will be

(a) 12MPa (b) 6 Mpa (c) 5MPa (d)

U AT R M d 3 2d % 9 qve AB o BC, @M gl @ s e §) 3 9 o ave w3
B 9 S €, Safeh A 3R C BN, (W) # = & Gaiisieh T AIG 107 STl ST 8| i S A 3R C 3R w
Ta 37K Tc WIS &I 61 Gaieh 2,

The two shafts AB and BC, of equal length and diameters d and 2d, are made
of the same material. They are joined at B through a shaft coupling, while the
ends A and C are builtin (cantilevered). A twisting moment T is applied to
the coupling. If Ta and Tcrepresent the twisting moments at the e_nds A and C, respectively, then

l co\hlpling l

10 MPa

A (Ti e o
3 B
PGS S ! L,
(@ Tc=Ta (by Ta=16Tc () Tc=8Ta (d Tc=16Ta
4 Post Code 01
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10.

1.

e fo -l T i @ L 8, Seliens widieh B 37 STy -ahie & o fEde &or [ 2 it adiesd Wi P
g0 1At w0 @ RIS R | Gehesiels sispfer (Buckling) Wi (Per) fom siar 2

A pin-ended column of length L , modulus of elasticity E and second moment of
the cross-sectional area is I loaded eccentrically by a compressive load P. The
critical buckling load (Per) is given by

@ =L oF o =2 G

T BN T ShgT AT Ueh Whel <l et ohl @ralts L ? 3 s D R, 3Geh! AT o ATIHH ¢d deh Teh o1t TRH
feraT ST &, 7= (Young’s)Tﬂm E%, ﬁt%@‘\ﬂffrﬁww (Co-efficient) o B Bl 1 3ufen S
BIRER

A steel rod of length L and diameter D, fixed at both ends, is uniformly heated
to a temperature rise of AT. The Young’s modulus is E and the co-efficient of
linear expansion is a. The thermal stress in the rod is

(@ o (b) adT (c) aE (d) «EAT

af foredt Tiell ameft o agee (Poisson’s)aﬂWO.él%,ﬁW%WﬁW%WW
AT 3

If the Poisson’s ratio of an elastic material is 0.4, the ratio of Young’s modulus to modulus of
rigidity is

(a) = 026 (b) +2.5 (e): ‘126 (dy 10

Uk L SIS o 9T el o SIS B (free end) T, WS 9R (Point load) W STa STl 8, A8 g8 W
I & ITIE HIE o STScd 1 AU T 1 3 I o HITeh B 2| STferehery ohrel o1 o 8

A cantilever beam of length L is subjected to a point load W at the free end. The
moment of inertia of the beam cross section about the neutral axis is I and the
Young’s modulus is E. The magnitude of the maximum deflection is

9

wI? wi? wlB wl*
(2) 8IE (b) 3IE s) 3IE (d) 8IE
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12.

13.

14.

16,

16.

e ufd st fefd o, ue foig w, witerer ) e ], ow=20 MPa, 6y = 50 MPa and 7= 200 MPa | MPa 3
<t s wferer <Y fedrtr <t gereh Wit o g ) Brsan @

The state of stress at a point wunder plane stress condition is
o =20 MPa, oyy= 50 MPa and txy = 200 MPa. The radius of the Mohr’s circle representing the given state
of stress in MPa is

(a) 30 (b) 50 @) 20 d 25

T R T AR I 12 10mm x 20 mm B 3 2000mm 3 TS 3| @rY % Taere H1 T
8, Hlw

A column has a rectangular cross-section of 10mm x 20 mm and a length of 2000mm. The
slenderness ratio of the column is close to

(@) 1000 (b) 200 ) 693 d) 396

TS qaet e ot 3t a1 1000 mm 2 3R @eTE 20 mm B 1 389 10 MPa &1 3ie&- 2a1d 2/el 1|
MPa # sitgd aftfr yfdee &

A thin cylinder of inner radius 1000 mm and thickness 20 mm is subjected to an
internal pressure of 10 MPa. The average circumferential (hoop) stress in MPa is

(a) 500 (b) 250 (c) 2000 (d 1000

Al =i wHde idee qoen § gea Wiied, o1 = 200 MPa, 02 = 80 MPa ¥, @ MPa & 3ifierdn arqequ
wicreret <1 feream g

If the principal stresses in a plane stress problem are o1 = 200 MPa, &2 = 80 MPa,
the magnitude of the maximum shear stress (in MPa) will be

@) 20 (b) 30 () 140 d) 60

@& OB 1€ (link) =2 Y faudia Rz d, 1 rad/s & R &g I d YH T 2 TN IAH 2 m/s & TH A 4,
Tk @ue, I Gl § Iuq Al ht AR fraa wr ¥ (R e woats @ o F gey §) aR
OA = 3 m 2, T A W EUE 1 Gl i dierar, m/s:H &

A link OB is rotating with a constant angular velocity of 1 rad/s in counter
clockwise direction and a block is sliding radially outward on it with an uniform

velocity of 2 m/s with respect to the rod as shown in the figure. If OA = 3 m,
the magnitude of the absolute acceleration of the block at location A in m/szis

(a) 5 (b 4 | e) 3 (d) 6
6 Post Code 01
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18.

18,

20.

21.

20 mm T T F1TE, 100 mm B4 31T 20 kg goqmM & ush garehill 316 = (disc) 1 T Fells sated
(3uersh) =hl <itg SUANT fofa STt 1 Afd 98 600 rpm W iet 9Ha1 2, @t Sqed i, 3usih hl it S B

A circular solid disc of uniform thickness 20 mm, radius 100 mm and mass 20 kg,

is used as a flywheel. If it rotates at 600 rpm, the kinetic energy of the flywheel,
in Joules is

(@ 790 (b) 1576 () 197 d) 394

Lt O T AT STt T WSt SR R wa | SEHT 9 50 YOIt ol TSl SR (g moon =1/6 g ey &

The natural frequency of a spring-mass system on earth is wa. The natural frequency of this
system on the moon (g moon =1/6 g carth) is

(@  wn (b)  0.408wn (c)  0.204wn (d) 0.167wn

T AT G-E orredt ® feim gtar 21 f8 it 3rehed 3.6 kN/m R 1 Ife are o1 54T (mass) 500 ke 2,
Y 34 aTe oh gEsl g @

A vehicle suspension system has a spring. The stiffness of the spring is 3.6 kN/m. If the
mass of vehicle is 500 kg, then natural frequency of vehicle is

(a) 7.2 (b) 2.7 € 0.4 d 4.0

T JUTed! | U T8 3t U eran<eh 21 f@m oY stehed 1 kN/m © 3R o/em=<gs &l sau< @R
(Damping constant) ¥ 100 Ns/ m | & 52 10 kg 8, @ A=< T &

A system consists of a spring and a damper. The stiffness of the spring is 1 kN/m and the
damping constant of the damper is 100 Ns/ m. If the mass is 10 kg, then the damping factor
is ;

(a) 0.2 (b) 20 © 05 (d 5.0

ek THA [T Hehlfoid | 8 shigar 31 1OTﬁGh_S,'§|W&ﬁﬁﬁ(Grueblar’s)WWW,ﬁ%‘lﬁ?{q%&[
it Y feuft <t g @

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

() 1 (b) 0 € 2 @ 3

7 Post Code 01
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22,

23.

24.

25.

It fem g ot <6t st amafy R

The natural frequency of the system shown below is
. ,

k 3m k m
(@) A o (b) e (©) = (d) —

Un- 3amf=d T8 SR (W, ) 3 Ta%g HasT SR (wy ) o ol o1 Gaier 2 (e, e = 3Taw<ah ueeh)

Relation between un-damped Natural frequency (W, ) and damped natural frequency (w4 )
is (where, e = damping factor)

@)  w, =wyyl-e b)  w, =w,(1-e?)
(©  wy=w,1-¢ (d)  wy =w,1-e?)

A, B, C 3R D, IR A &, fomehl waet smafat swer: 60, 90, 120 it 300 Hz | 37eh! wieqor feamy w,
R FAT R o fou | afs e w wefe qfi e b angfi 122 Ha ®, @ fed @ e @
Hcaftreh atarTry Hfed o 27

There are four samples A, B, C and D, with natural frequencies 60, 90, 120 and 300 Hz,
respectively. They are mounted on test setups for conducting vibration experiments. If

ground vibration transmitted to the setup is of frequency 122 Hz, which of the samples will
show the most perceptible induced vibration?

@@ A (b) B @ C @ D

Weh ShY T i TR oh1 ST oht et & avert Tt | afs wefi 3 shuet <ht oS gy o stera ot
<l EET STl ohT SIFUTT 0.7 3, Tl ST bl T BT ST & s (FIH< T2 = 0 HIY)
A vibrating machine is isolated from the floor using springs. If the ratio of excitation

frequency of vibration of machine to the natural frequency of the isolation system is equal to
0.7, then transmissibility ratio of isolation is close to (consider damping factor = 0)

@ 2 (b) 05 ey 1 (d 0.2

8 Post Code 01
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26. MR USH K e qei o Suant foran straren Heprfem &

21

28.

29.

30.

The mechanism used in a shaping machine is

(a) 4 NHa Siel s Uk 5ig 4 = / a closed 4-bar chain having 4 revolute pairs
(by 6 Hﬁ@%ﬁ STel =1 Ush o€ 6 A4 / a closed 6-bar chain having 6 revolute pairs

(c) 2 wiEfud 3R 2 fagesrdret Siel o1 U s 4 F=4 / a closed 4-bar chain having 2 revolute
and 2 sliding pairs :

(d)  UH (Simple) Taweriare sk =H =1 3cei@/ an inversion of the single slider-crank chain

STel Uk o, di-sadieh (Vee-block) T f&¥ra giar &, qt sl & feift ot wean, it s1eig @

When a cylinder is located in a Vee-block, the number of degrees of freedom which are free
are

(@ 2 (b). (C) T d 8

Tl T <Rt fSreehT S 10 B Y crelTs ol T RS, 9 T Rl 37 H, M FHH ATl 9 )l et
A ———— =1k U gl ©

If the length of the cantilever beam is doubled, the natural frequency of the mass M at the
end of this cantilever beam of negligible mass is increased by a factor of

(8 V8 ) 2 © s (@) 05

freforfaa o & si—ar wheror fommeTes wlieor g7

Which of the following test is a destructive test?
(a) Taferft femwr / Radiography (b) Grdfled udlerr / Compression test

(c) el e / Ultrasonic inspection  (d) St e =his it 7€f / None of the above

fforfiaa wfeerer gfts fskan o1 3w, wmfien 3 i s % e fran s 2

Following stress relieving process is used after cold working of materials

(a)  hsIUd / Tempering (b) @aRfET / Cyaniding
(c)  dEfH / Annealing (d) &M=/ Normalizing

9 Post Code 01
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31

32.

33.

34.

Th & 1 R 07 ()

A hole is of dimension @10+

+0.015
+0.010

mm & | 35 T o GUS o1 I O 1039980 mm 3| afnesT stg 1 3

+0.015

: : - : +0.010
0010 Jam. The corresponding shaft is of dimension @ 103555/ mm, The

resulting assembly has

(a)
(©)

It 91w &1 f6e / Loose running fit (b) &&= @1 e / Close running fit
gftEd] fhe / Transition fit (d) afe fthe / Interference fit

Frrferfiad # @, -4t Afce vz, @uad seiaeis i s i 27

Which one among the following welding processes uses non-consumable electrode?

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

4 u1g g9 AfeE / Gas metal arc welding

o a9 Afe€T / Submerged arc welding

9 AR el Afe€T / Gas tungsten arc welding

&1e (Flux) 3Tafd gamer afes / Flux coated arc welding

ARLATE (austenite) i foreed qian 2

The crystal structure of austenite is

(a)
(b)
(©
(d

Qe hf=d ¥ / Body centred cubic
Yz hfed ¥ / Face centred cubic
wgehlvfta s1g 9k 3541 / Hexagonal closed packed
g i ?@,’Gﬁ”ﬁﬂ / Body centred tetragonal

Th CNC W @us #, N002 GO2 G91 X40 Z40......,GO2 3N G91 g & &
In a CNC program block, N002 GO2 G91 X40 Z40......,GO2 and G91 refer to

(a)

(b)

(©)

(d)

oSt it fawlia feem # gt &us oK sgd @M / Circular interpolation in counter

clockwise direction and incremental dimension

ugl it faodia foem § qameert ave 3t W 31 / Circular interpolation in counter

clockwise direction and absolute dimension

ol it e 4 Qﬁmﬂ 8Yeh 3N sIgd ™M / Circular interpolation in clockwise direction

and incremental dimension

ugl it feam o ERIENM] &iveh 3TN el 3mam / Circular interpolation in clockwise direction

and absolute dimension

10 Post Code 01
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35. 3 <k fore , Frferfiad § & si-an, g eer gfan 27

Which of the following is the correct data structure for solid models?

(a) 3N 9N — Hag — R — aféad / solid part — faces — edges — vertices
(b) 3 AN — R — Hag — afdeY / solid part — edges — faces — vertices

(¢) IféaH — TFR — "ag — 38 91/ vertices — edges — faces — solid parts

36.

37.

38.

(@ aEg — "ag — R — 31| 9T/ vertices — faces — edges — solid parts

Freferfiaa o @ wia-wn, oy e sire ufsar 27
Which one of the following is a solid-state joining process?

(a) TR A AET / Gas tungsten arc welding
(b)  wftliereh wufe afce / Resistance spot welding

(c)  =¥urafeEn / Friction welding

(d) o gare Afegm / Submerged arc welding

TSl Ueh 31 U1 T AT Sl

When the temperature of a solid metal increases,

(@)  rg ! with =l @ W I=IaT Siecht ® / Strength of the metal decreases but ductility

increases

(b) H‘I’g@‘-ﬂﬁﬁ SR q=aT, 91 g2 & / Both strength and ductility of the metal decreases
(c) uigehiwie 3R A=IaT, G4 5igd & / Both strength and ductility of the metal increases
(d) a1g & ik FQdt & TGy aadr "l @ / Strength of the metal increases but ductility

decreases

T 2-D CAD Yhat H, Po(10,15) o1 <t <hY feram & amenrdt saver <6Y s o1 e 201
In a 2-D CAD package, clockwise circular arc of radius to P2(10,15) will have its centre at

(@) (10, 10) (b) (15, 10) (¢) (15, 15) (d (10, 15)

11 Post Code 01
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39

40.

41.

EDM fshan #, F[feh 3uehtor 3t vl wueh & i 2l

As tool and work are not in contact in EDM process

(a) I offer § geieft 9re € 81 / No relative motion occurs between them

(b)  IuRtor H ferrs el Bt / No wear of tool occurs

o) I | ! h1ed T, ﬁgﬁ @ud 72 &1 / No power is consumed during metal cutting
(d) 3UR ST & ofl H IS 7 Icue 72 21 / No force between tool and work occurs

et femm e foa |, ush uf@smT (project) § A 8 M ek & fehametta 8| shrferetta o1 gy fet o fafga
R YL, THISHT T §qUt T ST Hehat 8

A project consists of activities A to M shown in the net in the following figure with the

duration of the activities marked in days, the project can be completed
D.10

(@ 18¥ 19 i/ Between 18, 19 days (b) 25% 28fi# / Between 25, 28 days
(c) 20% 22 AT § / Between 20, 22 days (d) 60 g 70Tt & / Between 60, 70 days

o, Wioeret # five & fou, e fog W wfea it feufa @, A= fom 4 fegrn mn 21 sfteran g vivea
<t afrmr B 7

The state of stress at a point, for a body in plane stress, are shown in the figure below. What
is value of maximum principal stress?

o, =15kPa
Ty = 5kPa

e f e

o, =10kPa

(a) 18kPa (b) 20kPa (c) 81kPa d) 30kPa

12 Post Code 01
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42.

43.

44.

45.

FIE o 3 31t oo 23 R, et 1 il o st € 2 50, 5 g R 1 35 R Rat g 7

FE model consists of solid elements, total number of nodes in models are 50, how many
degree of freedom this model will have?

@ 50 (b) 100 © 150 () 300

1000 mm =<t 3 10 mm H T @2 (plate) F #er i 50 mm #7137 2, 3 A R i A, 39w
10000 N T WX STl 7T | 98 YT hfega 3frekdw ufireret &

A plate of width 1000 mm and thickness 10 mm having 50 mm hole in centre subjected to
load of 10000 N as shown below, Maximum stress concentrated near hole is ;

-] S

10,000 N — —_—
® 50

-t etihertes —

1000mm 10,000N

10 mm thick

(a) 1 MPa (b) 2 Mpa (c) 3MPa (d) 4MPa
< fereter i el #, e Y stfrehan omed S var o1 qed it = s % wa 3 R et aer
EIRIES

In two-dimensional finite elements , Maximum length side of an element divided by the
minimum length side of the element is known as

(@)  StelferE / Jacobian (b) IR/ Warpage
(c) b /Skew (d) * sraferfd srgur / Aspect ratio

aﬂﬁwmmmg@qqﬁaﬁﬁ, 80 MPa, 30 MPa 3R 50 MPa a1 fiig ufderet (Von Mises
Stress) {1t 3TEherehtI fdieret shi Hezr a1 €I ?

Principle stress acting on solid body are 80 MPa, 30 MPa and 50 MPa, what is value of
respective von Mises stress and Octahedral stress

(@  43.6 MPa 3R 53.3 MPa / 43.6 MPa and 53.3 MPa
(b)  61.6 MPa 3 53.3 MPa / 61.6 MPa and 53.3 MPa
(c)  46.3 MPa 31t 35.3 MPa / 46.3 MPa and 35.3 MPa
(d)  66.1 MPa 3t 53.3 MPa / 66.1 MPa and 53.3 MPa
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46. FEM ¥, 91 @ T s (rod) acd o fore svehe e =i gfva sar e

47.

48.

49.

A = 3TTIEY I HT &AH

E = S=flcI9 sl AT
L = &<l dcd &l wvarrs
In FEM, stiffness matrix for rod element shown below is represented by
Rod Element A=Area of cross section
G o E=Modulus of Elasticity
L=Length of rod element
L1 -1 AE|1 -1 L [-1 -1 AENL 1
a S b) — ¢ — dy —
@ AE‘—I ll ®) L -1 1‘ © AE-1 -1 G L.l ll

fafeer CAD @igeat #, CAD T & ARH-YSM o ferw, 3D CAD wieh Uy 1 # & =l ar 72 87

Which of following is not standard 3D CAD format for exchange of CAD model among
different CAD software

fa)  BAT " (b) BDF (c) IGES (d) STEP
CAD #, WCS =1 21¢f 2

In CAD, what does WCS stand for
(a)  ufeerlt CAD womrefl / Western CAD system

(b)  fova=nd) awehe yured! / Worldwide Coordinate System
(c)  fova gmeser yumelt / World Coordinate System
(d)  Terd CAD @fgm/ Wrong CAD setting

Frfefaa # @ forg wrht =1 3=ram e (Poission’s) 31U & 7
e, arqfufem, i, we

Which of following material is having highest Poission’s ratio?
Titanium, Aluminium, Steel, Rubber

(a) g/ Rubber (b) rgffEm / Aluminium
(¢)  fef@m / Titanium (d) ¥/ Steel
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50. Fr=fafaa dfwa A sz e
What is inverse of following matrix A?
l 2.8
A=l0 1 4
5 6 0
24 -18 -5 -24 18 5
@ |-20 15 4 () |20 -15 -4
5 -4 -1 -b 4 1
24 -20 5 -24 20 -5H
() |=18 18 -4 (M |18 =15 4
-5 4 -1 5 -4 1
51. fFmafufaadfise Bamamrsar
What is rank of following matrix B?
1 2 1
B=|-2 -3 1
3 5 0
(@ 0 b 1 () 2 d 3
52.  sramw e e Yol #, i wHa SiguR stewd diad Remr i R, werd a5 R Fmn

Smm 3 2mm 2 | T8 el T SFerea 52 2, e

In damped spring mass system, damped oscillation over time is shown below, amplitude of
subsequent oscillation is 5Smm and 2mm respectively, damping factor of this system is close to

(a)

0.05

x(t)

Damped oscillator

Amplitudes vs time

ATV

5 mm
2 mm

f:

X1l=
X1

(b)

mm'[\f\ﬂ/\n
[T

(©

15

LAY V"v“t

0.15 0.70

(d)
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53.  Frferftaa # @ forw w7t fereame <61 S ons 8 7

54.

wia, dter, fde, s Her d gEigd e

Which of following material is having non zero co-efficient of moisture expansion?
Steel, Copper, Brass, Carbon Fibre Reinforce Plastic

(a)  dfar/ Copper

(b) &/ Steel

(c) e/ Brass

(d) e HIg ¥ gElhd wfees / Carbon Fibre Reinforce Plastic

FTTEY FHIE bl H, 20 x 104 m? H Th, 1 #iet &1 reyfafam vam 8, e, sgwes w1 aawa 1
40 x 10 m2% TF 1 Wit et veres & Sier 9 21 sreyfitem ot v  fow a1 @1 a2 s
70GPa 3 200 GPal 100 KN % a1eftg gefifed siet & R0 Fet 02 2

A 1 meter aluminium bar of 20 x 104 m2 in cross sectional area is attached to a 1 meter steel
bar 40 x 10 m? in cross sectional area, as shown in figure. Young’s modulus of aluminium
and steel are 70GPa and 200 GPa respectively. Total shortening due to an axial compressive
force of 100 KN is

100 KN

A
Aluminium lm
v
A
Steel 1m
4
AN
(a) 4.8mm (b) 8.4mm (¢) 048 mm (d) 0.84 mm
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55. ey dR W RIfa Yot W o e St 2

56.

57.

58.

99.

(STeT P 31efia IR, L T Twalld 2, A Telfh ohl SIYe 12 & 8aet ¥, B, Yol 1 471 1 0776 31)
Strain energy in axially loaded bar is expressed as.

(Where, P is axial load, L is bar length, A is cross-sectional area of bar, E is Young's
modulus of the bar)

PI? PI? Pir o4y,
(a) =t

SAL ® % ©  SiE @ 7

@WW%@W@@WW‘I%W@Q%@ (bearings)ﬁmﬁf@WIﬁ{”ﬁ
i somTell <kl et ST 628 rad/sec B, Fmior 312 % shror wpff 3 ecaretor w3, ot % s S
¥ 0.06 mm W 31 af worret 3000 rpm T AT B T HUA 1 3tfehan o w2

A Rotor having definite mass mounted midway on horizontal shaft, simply supported at the
ends by two bearings. Natural frequency of this rotor shaft system is 628 rad/sec. because of
manufacturing inaccuracy, centre of gravity of rotor is 0.06 mm away from geometric centre
of rotor. If the system rotates at 3000 rpm, what is maximum amplitude of vibration?

(a) 0.01 mm (b) 0.02mm (¢) 0.03 mm (d 0.04 mm

T 1 ST SIS @

Hook’s law holds good up to,

(1)  CHGEAHEAGER/ Limit of proportionality (b) — 3eud foig e / Yield Point

(¢) wifes dinTae / Plastic limit (d) ZAHMITHR / Breaking point

fepelt fve wt, @ disrer o i g giied sem @, 18 wfersret =B AT FohTa (strain) 1 SAgUT,
ENCi

The ratio of direct stress to volumetric strain in case of a body subjected to three mutually
perpendicular stress of equal intensity is equal to,

(@) I H AN / Young’s modulus (b) X HMH / Bulk modulus
(c)  3FPACT 1 |19l / Modulus of rigidity  (d) TR sl 34Td / Poission’s ratio

9ot TR o < B U 20° FH1 TR FRR, 300 rad/sec T 30KW Gifca et 21 frer 1 stwret 90 =1 3
200 mm 2| 3R feem # firew at s 1 o o frean 2

A spur gear with 20° full depth teeth is transmitting 30KW at 300 rad/sec. the pitch circle
diameter of gear is 200 mm, the magnitude of force applied on the gear in the radial
direction is

(a) 1.39KN (b) 0.73 KN () 0.36 KN (d) 2.78KN
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60. e & it sl ot uftamer &

Cold working of steel is defined as working
(@)  Y:Feheeelientor qTaHE W T / At its re-crystallisation temperature

(b)  o:ferrettentor aT9HE o SRR / Above its re-crystallisation temperature
(¢)  YA:feheeeflentur AT o = R / Below its re-crystallisation temperatufe

(d)  urg o ferer & 3t foers qaromm W ERiE / At two thirds of the melting temperature of the
metal

61. T armf) ot 27T o Sige W Yool oh STER Saferd Hifse
T frm, sregfufem, w9, we

Arrange following material with their increasing Young’s modulus value
Titanium, Aluminium, Steel, Rubber

(a) s, ﬂ?ﬁfﬁﬁﬂq , @, ™M / Rubber, Aluminium, Steel, Titanium
(b)y s, ﬂ?gﬁﬁ'ﬂ'q , feef=m, el / Rubber, Aluminium, Titanium, Steel
() e, feftem, ﬂ?ﬁﬁﬁ'ﬂ'ﬂf , ¥ieT / Rubber, Titanium, Aluminium, Steel
(d) w4, ffem, sregfftam, We / Steel, Titanium, Aluminium, Rubber

62. vyd wrofSa sig & fore, Fer & & v -w wism @i 7 7
Which is not applicable for a preloaded joint?
(@) IS MRS & UK % T / To improve joint stiffness

(b) QI a9 RIS / Increased fastener fatigue life
(c)  ©T g3 a4 BN S1a / Decreased fastener fatigue life
(d) TEE SR/ Leak tightness

63.  uf ueh puselier ardite fEim i, TR = d ], W (mean) STE D B, SFRIAT 1 09T G- § ST Fvefas
frae N g, B farsmare

If d is the wire diameter, D the mean diameter, G is Modulus of rigidity and N the number
of coils of a helical compression spring, then the spring rate is given by

(1) d‘G/8DN)  (b) S8DN/(nds) (c) dG/SD'N)  (d) Gd2/(8D3N)
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64. S F @ |1 oo R St et % oA € d 1 3R d2 i gement dudh & o) fisar a 2, 9 st qe

65.

66.

67.

68.

69.

EIESIGIN g

Two solid spheres of diameters d1 and d2 pressed together by a force F and a is the radius of
the circular contact area, then, maximum pressure is given by

@  F/((n/4) x (2a2)) (b) Fi(2a)

(c) 3F/(2n a2 (d) F/(2ax(n/4d] x n/4d2))
Ueh % I ST Heeaqul ], Se 39 9 EEIEIGIE

Resilience of a material is important, when it is subjected to

(a) @/ Thermal stresses (b) w7 (31mEd) R/ Shock loading
(¢) W/ Fatigue (d) g/ Wear and tear

ST (screw) fedl W e, 0 € fowm 3 e st 3, o 36 R 3 weEr g2 2

If an application calls stresses on screw threads in one direction only, then the following
type of thread would be best suited

(a) @i /Square (b) uE/Acme
(¢)  #2E/Buttress (d) fH/ Metric

ST <l o W (face) i o gTe H rel 3 31) Gt R o) 2 < sl & o) S e Ay e 3

The solid solution formed when carbon atoms are absorbed into face centred cubic structure
of iron is called

(a)  AEAEE / Austenite (b) W / Ferrite
(c)  Tumerse / Cementite (d) wETETEe / Martensite

AA 2XXX A9t & foreat sregfifem figeng & fore, wqa freamg e

For wrought Aluminium alloys, AA 2XXX series, the predominant alloying element is
(a)  dfen/ Copper (b) #=TI¥ / Manganese

(c)  WRmEH / Magnesium (d) =k M AFST/ Zine and Manganese

o ferisr A, At 2L 2 @ @ & o wafr i
w

n

In vibration isolation if ~— is less than V2 then the transmissibility will be

wn
(a) uH ¥ wA/Less than one (b) wwFwE/ Equal to one
(c) THHEL/ Greater than one (d) &/ Zero
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70. i 37T H, STAHT o §

71

12,

13.

In coulomb damping the damping force is

(@) 7% gHIATd W/ Proportional to velocity

(b) =T TUTeR @ HeIfdrd / Related to the coefficient of friction
(c)  3rehed o gurgdrd W/ Proportional to stiffness

(d) FWH=IEE/ None of the above

Uk 0 ZegH o T8 1S ol ek W Tk 100kg o oA w1 TMdrdL @l 3 | Mm@ & @iy, fam e &t
Tl A 1.6Hz 31 S Tiara i i i o s o @el 8, @ wiis gera e g ?

A diver of mass 100kg is standing at the tip of a spring board of negligible mass. The
natural frequency of the spring board with the diver is 1.6Hz. What is the static deflection
at the tip of the spring board when the diver is standing at the tip?

(a) 0.lmm (b) 981mm (¢) 98.1mm (d) 9.81lmm

A B9 (channel section) % get | ufderer shee g

Shear center in case of channel section will be

(a)  AJIHI DI @ L T / Within cross section

(b) =t &= o STl TR 9T/ On the outer edge of channel section
(c)  IFIEI I & e/ Outside the cross section

(d)  FWH IS T / None of the above

U geral del seieh, 100 31T 200 MPa 3 @1=1 Sieret weehi o fgarefia wfteret &1 i aigwa ot @1 3| 3wl
e 7R Fefife o ferf < sifaw wifth e 250 MPa 311t 750 MPa 21 36! Ul 92 Wdl sy
A cast iron block is experiencing biaxial stress field with normal stress components of 100

and 200 MPa. Its ultimate strength in tensile and compressive stress state are 250 MPa and
750 MPa respectively. Find its factor of safety.

(@) 7.5 (b) 1.25 ) 2.5 ) 1.44
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74.

78,

ot 7 o) e e ot #, gl fire =<t < Rem i 100 rpm W wrerelt € | o firw for 31 g, g i fin
{7rert < fer Tell 1 e st 20, 30 3k 80 B1 s w1 TpokT ar @Ry
In the gear system shown in the figure, the sun gear is driven in the clock wise direction at

100 rpm. The ring gear is held stationary. The number of teeth for sun, planet and ring
gears are 20, 30 and 80 respectively. Find the rotation of arm.

(a) 15 rpm (b) 20 rpm (c) 25rpm (d) 10rpm

foet o, 2w wiel % geret ufte % fda Bt o A siie fam T § et St et S Wi waen
150 mm 3 5 mm 21 frel it e 2 €, fde d 1 =9 = 8 mm 2, 3¢ =49 = 9 mm, AT Sferet
200 MPa %, f@e @ omma feafer wfea 150 MPa 21 f¢ @il %t A fwerar & a=mm 2, @)
HfYehan AT 9 kN o 8

A single row riveted lap joint of two similar plates are shown in figure. Width and thickness
of the plate are 150 mm and 5 mm respectively. Number of rivets 2, diameter of the rivet
d = 8 mm, hole diameter = 9 mm, allowable stress is 200 MPa , allowable bearing stress of

the rivet is 150 MPa, if the plates are to be designed to avoid tearing failure, Maximum
permissible load in kN is

1l

ttettttttt t
2
HhEEHEYT VR 4

O
O
)

(a) 96 (b) 134 (c) 132 (d) 141
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76. = s Tt o erlicu ot TdTe @ R ?
Modulus of resilience for the below material is?
Stress,
N/mm? Breaking point
125 freeecerinan - —I’/
niom 0.90-315 0-;)5 Strain
(a) 50 kPa (b) 100 kPa (c) 303.125kPa (d) 6.15 MPa
77, FcgmfEm S arget & foe ved vy e e 7
The most applicable failure theory for metals like Aluminium is
(a)  oif¥reRay ﬂ'@ﬂﬁﬁ[ﬂ%’@ﬁ / Maximum principal stress theory
(b)  rfereran & qd fagd / Maximum principal strain theory
(c) el aHd Sl Hg1 / Total strain energy theory
(d) arftreray ﬁlﬁ%ﬁﬁm / Maximum distortion energy theory
78.  FEM #, 3{el-1e deal @I, fomT 37 areafass feurfa =t seat, wfernfora fond sira 2
In FEM, Individual elements are subdivided without altering their original position in
(@)  r-Tg&ed # / r-adaptation (b) p-2FEEH H/ p-adaptation
() - 3% ¥/ h-adaptation (d) hp- TFAT ¥ / hp-adaptation
79.  ABCD U, =R aug Bahifsi 2 fSed AB = 310mm 3R CD = 450mm &1 AB 3R CD, @R &gt AD &
<Mt e d € sw fRfa d, ak Bawram v 3, @ Caram @
ABCD is a four bar mechanism in which AB = 310mm and CD = 450mm. AB and CD are
both perpendicular to the fixed link AD. If the velocity of B at this condition is v. Then the
velocity of C is,
(a v (b) 213v (c) 382v (dy 94v
80. Afte (Nyquist) Y9I & 3T{ER, Hfaqei &, A4 ST aTel a1 T o ehd (signal) <l I=dd EfT &
o g =fRe
According to Nyquist theorem, the sampling rate should be as fast as the highest
frequency of the signal being measured or sampled.
() ST/ Twice (b) AT/ Thrice
(c)  <EIAT/ Ten times (d) ®ITHT/ Hundred times
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10.

1l

12

13.

Teh U9l & 37eieh 3ccRi I ITeld 3ca ATAT S|
Multiple answers for a question will be regarded as a wrong answer.

Jeg odienm A fd & Ifd aRYGar W d foar a1 g, ofehed maeh forw 379l qa g &
TUTHAT FHTAY ITANT FAT HAgeaqor gl

Although the test stresses on accuracy more than speed, it is important for you to use your time
as effectively as possible.

mqaamagam%aaﬁmwmaaﬁaﬁaﬁlmmqasﬁﬁgﬂwm%
3R a1e # AfYw veal W arTw 3T whd B

Do not waste time on questions, which are too difficult for you. You can go on to other questions
and come back to the difficult ones later.

veeT qREehT T g 3 <N et 0¥ woar & A € ar & A § & Wy Rgd fomar g,
S8 sfeg & AR ofic W rEr s sf@ad § 3R 3T ol @ gaa fear s g, ar
T A T e GIEAhT HedicheT AT fohar STeam|

Question booklets have been marked with A or B or C or D or E on the right hand top corner,

which is mandatory to be written on the OMR sheet in the box and bubbled appropriately, failing
which, the answer sheet will not be evaluated.

YRR & 3T Wiell TUT T ITANT TR G HA & AT fhar ST asdr gl
IS el e YerT g1 i SreE|

Space available in the booklet could be used for rough work, if required. No separate sheet will
be provided.

3ufefd o O BEAER aa & Ugel, 3FAIGAR IUREUd uoeh H i $is 3avy fod|
IFAICART had 3% AT $ THET §EARN H|

Before signing the attendance sheet, the candidate should write the Booklet Code in the
attendance sheet. Candidates should sign against THEIR names only.

I HoT AT FeATCHS Gehid 1 fRelr oy v sreaear / drerdl § Al e & Rl R
ST TEHLOT H A IS FERLOT Dl HAleldh HAT SATTI|

If there is any sort of ambiguity/mistake either of printing or factual nature then out of Hindi and
English Version of the question, the English Version will be treated as standard.

gl & 3id 7 (1) Rf@a gdergerar-ar (3i) Ruse qu GrEEmwaigd 3R (2) NTAANR 3eck
UFE 1 gdieTd @ aray foear suem 3 Rt off aRRufa & 59 3FAaR A9 Wy o o
SMC| HTANR 3ccl GREHT 1 Frelel Hrdl aifasy & deah & AT SrfigaR 30 @ o Sif
eheTl gl

At the end of the test (1) Written Test Call Letter(s) with photograph pasted on it and (2) OMR
Answer Sheet shall be returned to the Invigilator and shall not be carried by the candidate under

any circumstances. Carbon copy of the OMR answer sheet may be retained by the candidate for
future reference.
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