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29,

30.

)

&

V=0, f=2

32.

33.

In a generic microprocessor, instruction cycle
time is

&) shorter than machine cycle time

(b) longer than machine cycle time
(c) exactly double of the machine cycle time

(d) exactly same as the machine cycle time

A circular disc rolls down without slip on an
inclined plane. The ratio of its rotational kinetic
energy to the total kinetic energy is

(b)

o WR
xn

(© (d)

Time variation of position of a particle in rectilinear
motion is given by x = 2t3 + t2 + 2t. If v is the
velocity and f is the acceleration of the particle
in consistent units, the motion started with

(b) v=2,f=2

(d) v=2,f=0

(&) v=0,f=0

Following test is also known as microhardness
test

(a) Brinell hardness test
(b) Vickers hardness test
(c) Rockwell hardness test
@ Knoop hardness test

The coriolis component of acceleration
depends on
(a) velocity and acceleration of slider

V(-b)/ velocity of slider and angular velocity of link

(c) acceleration of slider and angular velocity of
link

(d) angular velocity and angular acceleration of
link

-5
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A clutch has outer and inner diameters 100 mm
and 40 mm respectively. Assuming a uniform
pressure of 2 MPa and coefficient of friction of
0.40, the torque carrying capacity (in Nm) of the

PLCT - 03

34, T o9 o ST a1 JAdieh A SFA: 100 my,
q4r 40 mm € | 2 MPa 1 T &H TW
TduT TN 0.40 TR, e B O A0 gy
(Nm#) 3

clutch is
(a) 148 (b) 196 (a) 148 (b) 196
d) 490
pzwnt (0372 (d) 490 © 372 owlag (d)
s _ xt (-0 T= MWRm 5 .3, =
v ’ Stress = oy x ¢ _zx%) /s;i%laa
11 A Tr('l:. o ,(1)3 ;\p; -—
’ 120k === - === —_ 120F - -=--=-=-==-=> '
(35) ! 25 !
MPaT 70k - == | MPaT 70__.__l !
: |
| . . .
| I [ X R
1 >
0.004 0.012  Strain 0.004 0012 fagf
e Stress strain behaviour of a material is shown et werel =1 fower faepfa o o o weffa 2
F-—<5.0n Inthefigure. Its resilience and toughness, in (. - 3T TIRAT AT e, Nm/mS3 o a: 2
: Nm/m3, are respectively R FexFree Xla‘up” y
(a) 28 x 10%, 76 x 104 T Wkl (a) 28 x 104, 76 x 10*
(b) 28 x 10%, 48 x 10* 2 ’iw,);"i" (b) 28 x 104, 48 x 104
AT 14 x 10%, 90 x 104 |4okfo> (c) 14 x 104, 90 x 104

(d) 76 x 10%, 104 x 104

36. The X chart uses the following data

(a) Attribute measurement data
(b) Count data
A€] Variable measurement data

(d) None of the above

@ Abeam of length L is fixed at one end and simply
supported at the other. The beam carries a
uniformly distributed load w per unit length. The
flexural rigidity of the beam is El. The reaction at
the simple support is

wL wlL
o] = ®) 3
wbL 3wL
(c) vy d) =5~
/A g :
L wixd d
—x

(d) 76 x 104, 104 x 104
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38. Consider the following workpiece materials,
I. Glass
li. Carbides
iil. Copper
iv. Ceramics

Materials best suited for ultrasonic machining
are

(a) i only
(b) iandii
(c) i, il and iii

V(d)/n, itand iv

38. The most conservative fatigue failure criteria is

V(fa)/ Soderberg

(b) Modified Goodman
(c) ASME elliptic
(d) Gerber

@) In a eutectic system, two elements are
completely

Ad) insoluble in solid and liquid state
(b) soluble in liquid state
(c) soluble in solid state
(d) insoluble in liquid state

L
/s

5

LCaY

2

An unbalanced couple of magnitude 300 Nm is
noticed on a shaft of length 200 cm. The dynamic
reactions at the bearings are

41.

(a) 300 N and ~ 200 N
(b) 300 N and 300 N
¢CT 150 N and - 150 N

M7 150 N and +150 N

38

39.

40.

41.

PLCT ~03
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(a) | Fa7

(b) i i

(c) i, il = il

(d) i, it A v

wifa gawam 4 gas gifaa ofrm faomn 2, a7
wrgefrm B

(a) ArETan 41

(b) |t mzha #i

(c) Erdgia ASME #i1

(d) e Fi

v gefaew a4, S aa g am 4 714 #
(a) 28 3 za FFEq § AgAATA

(b) 73 HaTa1 ° g

(c) 3 AT T e

(d) 7@ FFeq § ggeiia

200 cr EVETE % UF TTH T 300 Nm afaEmm
&1 FEdferd gm g | i w nfas
ufafrard &

(2) 300 N 3T - 300 N

(b) 300 N 317 300 N

(c) 150 N 3t - 150 N

(d) 150 N 3 + 150 N
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42. If the magnitude of the resultant of two forces of
equal magnitude has the same magnitude, the
angle between them is

Ad) 120°
(b) 60°
(c) 150°
(d) 90°

. 1 kg \L_..
10ml —
)

A 1 kg mass clay, moving with a velocity of
10 mV/s, strikes a stationary wheel and sticks to it
as shown in figure. The solid wheel has a mass
of 20 kg and radius of 1 m. Due to impact, wheel
starts rolling without slip. The angular speed of

the wheel at the start is
@0 o

1
b) — rad/s
()3

V«ﬁ \/? rad/s

10
(d) 31 rad/s

44. For full depth of involute spur gears, minimum
number of teeth on pinion to avoid interference
depends upon

V(éf Pressure angle
(b) Speed ratio
(c) Circular pitch
(d) Pitch diameter

PLCT -

i ﬁammﬁﬁ%Mwm
ofy g7 T 5 R B, A 5 N gy

Ul
(a) 120°
(b) 60°
(c) 150°
(d) 90°

7'4///////

efifa R & wifa, 1 R seEm A g
10 mis 37 & T g T R ufed ¥ T
foraes e 2 | S e At e 1 70, o o
20 frm & | Fag % RO ufeEn, o fRae, ge
T & | afye s wRAs o ST g

(@ o

1
b) — rad/s
()3

(c) \/E rad/s
3
0

1
(d) 31 rad/s

44, T U TEUR N eI o e ¥ st
(cEeier) & T 3 R gl Y wan den
frft et R

(a) T HIV |

(b) MU W
(c) Iei fg
(d) e =g w
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45. A single degree oscillator is subjected to a

46.

47.

harmonic excitation F(t) = Fj sinwt as shown in
the figure. The non zero value of o for which the
amplitude of the transmitted force to the ground
will be Fy is

aT 2K (b) 2

m m

K 2

(©) ,/_,_m @ 2
1 /2701 11
P

L %2b

X

L —

For the component loaded with a force F as
shown in the figure, the axial stress at the corner
point P is

F(3L-b) F(3L +b)
(a) 450 b 4b3

F(3L - 4b) F(3L - 2b)
©) T 403 v(‘{) ’(_ZbT’_

A thin walled cylindrical vessel of wall thickness ‘t
and diameter ‘d’ is filled with gas to a gauge
pressure of p, the maximum shear stress on the
pressure wall will be

pd

pd.p pd

(a) 2t +5 (b) 8t+p/2
pd pd

€ = d)y =
8t (@) 4t

PLCT -03

45, T AR 3 Qe W UH A I

46,

47,

F(t)=F0sinmtam%,ﬁmﬁsﬁaﬁuaﬁh%|
sﬁ%aﬁﬁaﬁmm%m,mms@?ﬁ
TR WSl S ST Fo 8, R

T F(t)

m
L
ke L
2K
(@) 2,2 (b) \E
K d) |20
(©) 2m @ K

[LLL

g
1z

L —>

R 6 Wit T Faga F T F gRI IR
T R | S % farg P sl wfee g

F(3L -b) F(3L +b)
(a) oo I
F(3L - 4b) F(3L - 2b)
C) 4b3 ) 4b3
v Aeré ) T Taeh SR arell SeHTER G w6l
=1 ‘g R | 388 p A g W AE Wl R | W W
JTRreraw a4 wfeser g
(a) Z—?+% (b) ‘;—‘t’+p/2
pd pd
(c) a H
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v(ﬂ{ Thermal capacity

49,

50.

51.

The most important parameter for EDM |s
(a) Geometry
(b) Strength

(c) Hardness

The frictional torque, transmitted n case of flat
pivot bearing for uniform pressure Is equal to

Where, W - total axial load carried by pivot
K — coefficient of friction
R = radius of bearing surface

(@) UWR

1
— uWR
(c) 3 M

1
d) = uWR
()2u

Number of effective atoms in a unit cell of HCP
lattice is

(a) 1
(c) 3

(b) 2

\/(,dj‘G

Polar moment of inertia of a circle of dia. Dis

¢ nD*
32
D4
py M
(b) 64
nD3
(c) ?
aD3

@ 5

-10-
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48 EDM ¥ Rru waifuas eyl smerer 8
(a) warfifi

(b) e

(c) wEE (FSNAT)
(d) Fsfry ufen

49, T GO T % foru, @ gwae Rae firf i
IR ereor gof Hym
w8l ©, W - fge W a1 il ae

u-»mfurgvriaﬁ
R — feraftn gag 6 e

(a) LWR
(b) 2 WR
3

1
— uWR
(c) 3 M

(d) %uWR

50. HCP'SITeTeh & gehr &t & st ey weamopait o1
e
(a) 1
(c) 3

(b) 2
d) 6

51, Dsamé;qamw’rawsaanqpf%
04
@ %2
nD*

O

(c) ETE

nD3
© 5
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52. The relationship between true strain, e and

engineering strain eg, in a uniaxial tension test
is given by

M{eﬁznm —ep)
(b) e7=1In(1+ eE)
(c) eg=In(1-€q)
(d) eg =In(1 +eq)

53. The speed of an engine varies from 210 rad/s to
190 rad/s. During the cycle, the change in kinetic
energy is found to be 400 Nm. The moment of

inertia of the flywheel in kgm2is 3= “k>
Ke=Lgw?
\/(37/0.10 (b) 0.20 l{b\gxz'-:r)\
c) 0.30 d) 0.40 KETTWWer
(c) (d) » YT % 2on s
P

(o

The equation of motion of a spring mass damper
system is given by

2
d°x . 39X | oy = 10 sin5t
dt2 dt

The damping factor of the system is

&S 0.5 “3"“;
X
+ 3 3%
(d) 0.25

55. Aninitially stress free massless elastic beam of
length L and circular cross section with diameter, d
is held fixed between two walls. The beam
material has Young'’s modulus E and coefficient
of thermal expansion o.. If the beam is slowly and
uniformly heated, the temperature rise required
to cause buckling, is proportional to

(a) d NG I
wAB) &2

(c) d3

(d) a*

A1-

52.

53.

54.

55.

PLCT -03

o it e wha #, 8 el e p 3l
sty frgfd, e waY 2

(@) er=In(1-€g)

(b) er=In(1+€g)

(c) eg=In(1 -€7)

(d) eg=In(1+e7)

T $9 R =T 210 rad/s & 190 rad/s e gt 8l
7q 5k I TS Sl B IREH 400 Nm 1 IRl STt
2 | Frem w2 3 RTET AR e I 7

(b) 0.20

(d) 0.40

(a) 0.10
(c) 0.30

T FAA g srEves Fer F T nfa W
EiCTUR

d2X 20X . g _ 40 o
W+3E+9x-103m5t

frepm &1 Jrades I @

(a) 0.5

(b) 2

(c) 3

(d) 0.25

d TG AT L TS shl Teh SoHTehR 83, gFi i
Wag ? | TR ¥ 3ad i vfowet 7} | SEh
vl T AN YCARUAl O E qUT IS TER
TH o | AR o H R-dR TwE w9 @ ™
5 S/ @ 3E% Jie THfam IE F & g
IS a9 gfg TR Bht

(@) d

(b) d2%
(c) A%
(d) d* =
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56. Ahole of 1 mm is to be drilled in glass. It could
be best done by

(a) Plasma drilling
(b) Laser drilling

(c) Electron beam drilling

_Ad7 Ultrasonic drilling

57. In centrifugal casting, the lighter impurities are
(a) Uniformly distributed
(b) Forced towards the outer surface
(c) Trapped near the mean radius of the
casting

&) Collected at the centre of casting

58. Components of mild steel must be designed on
the basis of

\(aj/Maximum shear stress theory
(b) Maximum principal stress theory
(c) Maximum strain energy theory
(d) Maximum distortion energy theory

59. Match the List — | with List — Il and select the
correct answer using the codes below.

List-1 List-1I
(Crystal Structure) (Percentage packing
efficiency)
A. Simple cubic 1. 34
B. Body centered cubic 2. 52
C. Face centered cubic 3. 68
D. Diamond cubic 4. 74
Codes :
A B C D
a2 3 4 1
by 4 3 1 2
€ 1 2 4 3
@3 2 1 4

-12-

56.

57.

58.

59.

o 3 1 forft w0 foog T R | Wi fafy g
(a) T TEU
(b) SR fogur
(c) FogT G fomm
(d) Tz fsgu
FTH g H, gk rgfe
(a) 3 & T ¥4 & faia gt
(b) e <! ST Fag 1 AN Tehed fea
1T ®
(c) IETE < WTET IR W aTaeg | W R
(d) B8 % H T IH! B A1 B
Higes WA & FFal & AVHeqH § TIF 8
Il
(a) 3feran wd= wiase g
(b) 3Tferran g&a witew figr
(c) 3tferraw faspfa St Rrgrma
(d) 3tftreran ferewor el Rigra
TR - 17 el - 1 e aen she w
1 AT HTh FE IT T AT L |
Tl - | T -1l
(fSreee wer) (sfeverer siem 2erm)
A. TS T 1. 34
B. fivg %f2d wiiw 2. 52
C. I3 &iga vl 3. 68
D. B WY 4. 74
e
A B C D
@ 2 3 4 1
(b) 4 3 1 o
© 1 2 4 3
d 3 2 1 4
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60. Consider the following statements with reference
to SCARA robot.

1. It has four degrees of freedom.
2. It has only one forward kinematic solution.
3. It has two inverse kinematic solution.

Which one of the following statements are
correct ?

(a) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only

\/Ld)"1,2and3

61. Annual demand for a product costing 100 per
piece is 900. Ordering cost per order is 100 and
holding cost is 2 per unit per year. The economic

Q= fﬁ’l

govx ¥°
=

order quantity is

(a) 200 =
57 300

(c) 400

(d) 500

@ A simple pendulum of length 5 m, with a mass of
1 kg is in simple harmonic motion. As it passes
through its mean position, the bob has a speed of
5 m/s. The net force on the bob at mean position is

(a)O FT—V"ME_) ,2,

(b) 25N —\A
(c) 10N

(d) 5N

60,

61.

62.

PLCT -03
SCARA iz % e i faeferfera wadt v faman
H |
1, gait |w et oy g B
2. woewl FAe v s g vfa va o
3, yail ) feeim g nfa wa ¥
frerforfaa § & BR-m Fa1 wh 8 7
(a) Fae 1 3 2
(b) Faea 1 3 3
(c) Faer 2 3 3
(d) 1,233

ufi Ieare 100 F1 @A aTe Iaare H AfGE T
0008 | ArEm =mTa ufa Few 100 # i arm
o ufa Ieag 2 8 | fuaerfi Aew w2

(a) 200

(b) 300

(c) 400

(d) 500

5 . AT W UH WS ek, EE ZeH
1160 3, o a1 it W@ R | 99 7 31 e
e a R 8, S A R TE 5mvs & | 3
feufa #, e @1 ¢ afom? == gm

(@) 0

(b) 2.5 N

(c) 10N

(d) 5N
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63. With respect to an epicyclic gear train shown in
the figure, A has 75 teeth and B has 25 teeth.
A's fixed and arm C makes 5 revolutions. The
number of revolutions made by B is

Th N
B 2 "
335 -5
’1,3" P A
A
(a) 10 (b) 15
el 20 (d) 25

64. Following alloying element i iImproves strength of
steel at elevated temperature

“{bJ Tungsten
(d) Zinc

(a) Copper
(c) Aluminium

65. If Cy is the coefficient of fluctuation of speed of a

flywheel, the ratio of Ymax yiji pe
Wmin

(@ 1-2C¢ ) 5=

1+2C; 2+Cy¢

\A/ 2+Cf d 1+2Cf

°2°¢, - @) 12¢,

66. The cross sections of two solid bars made of same
material are square and circular respectively.
Flexural rigidity of square section is I; and that
of circular section is I,. Both the sections have

same area, the ratio |,/1, is /E’ 1}
T 2
3 0 = wﬁxﬁﬂ
1 n Py
= - Al
(c) - @ § -
67. Aforecasting technique is
(a) Exponential smoothing
(b) PERT/CPM
€T Gantt chart technique
(d) Control charts

-14-

63.

64.

65.

66.

67.

PLCT -y

forn 1 e g rTen fira AT Ty 3 Ry
1% | A% 75 71 BH 253 § | AR R sy,
C, 5 TR Tl & | B g M T SR

T &

B
A
(a) 10 (b) 15
(c) 20 (d) 25
i forelt aTg 3== a9 W WA i iR (strength)
M vg fremdht ST R
(a) draT (b) T
(c) Teyfufrm (d) ST&

afe, ferelt nftrareres fyw Y Ry F IaR-weE
T C; &, @ ST mex gy

Wnin
a) 1-2C; by 2-C¢
@ 14 2C, ) 2+C
2+Cy 1+ 2C;
© 2-¢, @ 12,
Tl YerHd 1 R T % I Fe v SER

T AR € | S Sawd s § | aniErn
TS T T R e o 1w 1, E |
I4/l, <1 W1 g

T
(@ 3 (b)

ola ] IN

1
© (d)

QEiE T 2

(a) e T

(b) W /HidITH (PERT/CPM)
(c) Tie 91 oI

(d) Fror =
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g8. BEP indicates the recovery of
(a) Fixed cost only
(b) Variable cost only

v(gﬁaoth fixed and variable costs

(d) Both fixed and variable costs along with
margin of profit

69. Corrosion resistance of steel is increased by
addition of

{ay Cromium and nickel
(b) Vanadium and aluminium

(c) Tungsten, molybdenum and cromium

(d) Zinc

70. Friction at the sleeve of a governor
(a) increases the sensitivity of the governor
b decreases the sensitivity of the governor

(c) has no effect on the sensitiveness of
governor

(d) none of the above

30°

100N

A rigid ball of weight 100 N suspended with the
help of a string. The ball is pulled by a horizontal
force F such that the string makes an angle of 30°
with the vertical. The magnitude of force F is

(a) 47.33 N

(b) 50.82 N

(c) 57.73 N

) 67.82 N

B 15-

PLCT -03

68. BEP TAWifcy weRfd wa 2

(a) Faa1 fRR @ R

(b) Feer TfEdE T

(o) fRer i 3t @ A
(0) o e e 2 6 s o i o

g9, Frefafaa @ frem @ ©e A Game fRuwa
Tt &
(a) iftEm it Frened
(b) T IR TeyfHiam
(c) TTEA, HifeTse T TR i
(d) for

70. FrEs 6 =g W wo
(a) P & Gaefierdn i grar 8
(b) Fr=res <Y Gegsiicral i wemT 8
(c) Fris it TagAsfierar W i3 7E T
ERE
(d) ST & | IS TE

30°
71. F

100N

100 N R =} Te gg 7ig Tt <6l Tt & Tehmt
T & | g U @ 99 F g 39 e gkt T
2 fr wht Swlm @ 3o H TR R | S F
%1 giTo 8
(a) 47.33 N
(b) 50.82 N
(c) 57.73N
(d) 67.82 N
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72. The minimum number of operations required

for a microprocessor with 8 data pins to read a
32 bit word is

(a) 1
) 2
\,‘{éﬂ

(d) 8

@ Atruss ABCD is shown in figure. It carries a load

74.

Watjoint D. Area of cross-section of allmembers
of truss is equal to 100 mm2. If the maximum
stress in any member is not to exceed 100 MPa,
what is maximum magnitude of W ?

B

(@]

A
A D >
vW

g7

(a) 100 kN
(b) 10 kN
(c) 5kN
(d) 8.66 kN

The rivet head used for boiler plate riveting is
usually

(a) Pan head
(b) Counter sink head

(c) Conical head

\,(Q)’Snap head

-16-

72.

73.

74

PLCT .,

v 8 St R WERAE F o am g,
e S e a9 32 fire i wg g

(a) 1
(b) 2
(c) 4

(d) 8

T g8 ABCD foa # fmmn mn § | @ S p
T HR W 987 &l & | 28 & ol oeel &
I H BB 100 mm2 % T B | AR, e
e # iftean wfaad 100 MPa @ atfis T
?, @ W arftream wfemor = @ 7

B
X

g7
(a) 100 kN
(b) 10 kN
(c) 5 kN
(d) 8.66 kN

Figen wie fafdn % R 3w fer ) aren
fae ¥ s w B 2

(a) ¥ 22
(b) IR &= s
(c) TR Bg
(d) F1 T3
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7.

A 60 mm long and 6 mm thick fillet weld carries
a load of 15 kN along the weld. Shear strength
of the weld material is 200 MPa. The factor of
safety is

(a) 2.4
(b) 3.4 Y %_{_ i@ﬁ;
-5
er'a.8 5 U 3t
(d) 6.8

In electro discharge machining, best surface
finish will be obtained at

{4} Low frequency and high discharge current

(b) High frequency and high discharge current
(c) Low frequency and low discharge current

(d) High frequency and low discharge current

A feasible solution to the linear programming
problem should

(a) Satisfy the problem constraint

(b) Optimize the objective function

J;/)’Satisfy the problem constraints and

non-negatively restrictions

(d) None of the above

) In a cam follower mechanism, the follower rises

though 20 mm during the 60° of cam rotation, in
first 30° with constant acceleration and in the next
30° with the constant deceleration of the same
magnitude. The initial and the final velocities of
the follower are zero. The cam rotates at uniform
speed of 300 rpm, the maximum speed of the
follower is

(a) 0.60 m/s

(b) 1.20 m/s

(c) 1.68 m/s

(d) 2.40 mJs

.
LT
< ST

PLCT -03

75. @60mmaﬁwemmrhéﬁ:ézaam

76.

77,

78.

17-

15kN$r@Raaa?g%awgﬁ‘nm% | Yo I

£ =& gmed 200 MPa & | gR& TOT B

(a) 2.4
(b) 3.4

(c) 4.8
(d) 6.8

ﬁgﬁﬁaﬁ?mﬁmaﬁﬂaﬂtﬁaﬁﬁm
T g

Waw AT T F SEETE 7 B

(a) T  HrEee (FREHT) B FTFR FA
=T

(b) ST T H AT THIYW HAT FMRY

(c) WY ¥ wiedl = T Te TRRTHRAT 5
Tl N Fge FE 18T

(d) ST & | TS A&

Fu st 3§ H0 ¥ 600 o F TR R
20 fonft, S S R | wEw 30° # Fra o @
3R A9 o 3 Fra e @ i O R | R adn
Ted % it wTer & | g S i 3R
aiftm 3 @ & 1 4w ) g TR 300 TR
wfy e & | gt 6 srftrken =Tt 8

(a) 0.60 m/s

(b) 1.20 mis

(c) 1,68 mis

(d) 2.40 m/s
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A thick cylinder Is subjected to an Internal
pressure of 60 MPa. Hoop stress on the outer

surface is 150 MPa. Hoop stress on the Internal
surface Is

(a) 105 MPa
(c) 210 MPa

Jb)" 180 MPa
(d) 135 MPa

80. The force induced in the string BC due to load W
in figure given below will be

*

SONONNNNNNNNL

oY
A

(2) Wtan @
J£j Weec

(b) W cosec8
(d) Wcoto

81. InABC analysis, ‘A items are responsible to share
approximately the following percentage of cost

(a) 20
(b) 40
(c) 60
Ad) 80

82. Co-ordination number of a crystaline solid is
(2) Number of atoms in unit cell

Jb-fNumber of nearest neighbours to a given
atom in the unit cell

(c) Number of face centered atoms in the cell
(d) None of the above

79.

80,

81.

82,

PLCT .,

umﬁréimmmﬂBOMPam.mm E
am B |1ﬁa%mmmmmmm :
160 MPa 8 | ATt T8 %3 Afrem py

(a) 106 MPa (b) 180 MPa
(c) 210 MPa (d) 135 MPa
ﬁﬁgﬁﬁﬂﬁmwiﬁmﬁéﬂacﬁm
@ B
/ C
/]
/]
/]
/
1 ;
D) OB
/A l

w
(a) Wtan o (b) W cosec o
(c) Wseco (d) Wcote

vHLH. fydaw & v we ) seerh Fm A
s wmm gy 4

(a) 20
(b) 40
(c) 80
(d) 80

et 3w 1 9)-snfym 7ac 2
(@ e &1 & o womopsit ) s

TSI TS )

(c)m%ﬁﬂm;ﬁﬁm
(d)m‘mﬁa@gm
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g3. Matchtheitems in List - with the corresponding

85.

items in the List — II.

List-1 List — 11
(Heat treatment) (Effect on
properties)
A. Annealing 1. Grain refinement
B. Nitriding 2. Improves hardness

of the whole mass

Improves surface
hardness

Improves ductility
Choose the correct option from the following :

C. Martempering 3.

D. Normalizing 4.

Codes :

A B C D
@ 3 1 4 2
S) 1 3 2 4
) 3 1 2 4
1 3 4 2

When the primary direct crank of a reciprocating
engine is positioned at 30° clockwise, the
secondary reverse crank will be

(a) at 30° anti-clockwise ; j \
(b) at 60° clockwise

(c) at 30° clockwise

«JdYat 60° anti-clockwise

Abody is moving upwards with an acceleration ‘a’
and its weight increases by 50%. The acceleration
‘a’ of the body is,

where g is the acceleration due to gravity.
(@g

g
e &

3
D.CC)/-Z-g

5
dy 2
()49

83.

84.

85.

-19-

PLCT -03

qh - 13 R M wd w g - d A M ad
@ frem AR |

= -1 -1
(Io IT=R) (Tqutt R W)
A. arfifem 1. 9 g afegd
T B
B. TgeTsfEn 2. geqt e
FHIra  GUr F B
C. arResRn 3. Hag Hal 7 AN
Fal &
D. AtdemgiT 4. AIGA o IR
F R
H’&ﬁmﬂﬂqﬁﬁ:
T
A B C D
@ 3 1 4 2
) 1 3 2 4
€ 3 1 2 4
@@ 1 3 4 2

@ W () S 1 WIEHd SRR
% 30° <faumad W fRE §, @ dgem % fag
e she B
(a) 30° aTHIERI
(b) 60° gRFuTERt
(c) 30° gftumast
(d) 60° aTHTET

o five ‘2’ T @ SR A R | AR IFH AR
50% & ST ®, Al T ‘@’ T TH BW

aﬁggb’ﬁﬁﬂﬁmal

(@g

®) 3

Nw
«Q

(€)

[4)]

(d) 29
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86.

The distance of centre of gravity of a hemisphere
from centre is

Where R is the radius of hemisphere

R
(a) 3

o o

87.

3R
€ 5

R
(d) T

Poisson's ratio for a perfectly incompressible
linear elastic material is

(a) 1
(b) O

ey 0.5

(d) infinity

B
< C
10 rad/s — &
A74%' Y D

In a four bar planar mechanism, ABCD, as shown
in the figure, AB=5cm,AD=4cmand DC=2cm.
In the given configuration, both AB and DC are
perpendicular to AD. BarAB rotates with angular
speed of 10 rad/s. At instant, angular speed of
the bar CD in rad/s is

Jar’10
(b) 15
(c) 25
(d) 20

wy( = g

-20-

86.

87.

88.

L

PLCT .,

it 3 g & I Tocd 3 A g0
wRaﬁrﬁﬂzﬁlﬁmg

R
(@) 3
3R
) 7
3R
© &

R
@ 7

ot aredigd YRaw sy wqd % e
IAIA B §

(a) 1

(b) O

(c) 0.5

(d) infinity

10 rad/s -
\

A7777

D
ot % e, w0 et & el AR ABCD |
¥ AB =53, AD = 4 3. sl DC =2 ¥
QT W H AB T DC 3Rt AD § wrew # £
B AB 10 radis % Hivfrg Jn § i e & | ¥
R B CD 1 Yo /43we # whofra a7 2

(a) 10

(b) 15

(c) 25

(d) 20
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=

1 “
Jy S— i
,1—8 ‘il"}-‘Za__) B

Arigid uniform rod AB of mass M and length 3ais
hinged at C as shown in the figure. Itis supported
by springs of spring constant K at the ends. Natural

frequency of the system ig given by

K

2 "-2_5 rad/s
K

(b) \[% rad/s

X /.Z_K rad/s
m

@ (K radss
m

90. The dielectric fluid used in the electro discharge
machining is

(a) Sodium hydroxide
(b) Water

(c) Aqueous salt solution

\,(d)/ Kerosene

91. Asteel test specimen is stressed slightly abpve
the yield point and then unloaded. Its yield

strength will

(@) decrease

' '\Lbﬂncrease

(¢) remain same

(d) become equal to the ultimate strength

B -21-

90.

91.

PLCT -03
“ “ps
-- ,Q‘ --
A - B
[e—a —j¢—2a—>

3a THITS U1 m Fo4HH <6l T THH ST FE
%1 3¢ B3 g C W Aifcid ¢ | | g1 Rl =
K e e aelt < it | fewmn wn g |
7 Frm & wnnfas s 2

K
(a) ‘/% rad/s
(b) Jg rad/s

©) /2K radss

m
(d) ,ﬁ rad/s
m

g Tt i e B el 59 T R

(a) Wifeam ErEgiaaTss
(b)

(c) THF 1 AT oA
(d) firdt =1 G

T o T e T B e g A e aiften
Siderer TR el I R fe S & | 3w
e amed (wifeRT)

(a) T2 ST

(b) ¥g WA

(C)W@’Tl

(d) T (3ifom) wmed % sOeR € s
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P 45°;

l, El
@/
vetl &0 e
N
I, El 25"

P

A truss shown in figure has 4 members of length
‘I' and flexural rigidity ‘El' and one member of
length, 12 and flexurai rigidity, 4El. The truss
is loaded by a pair of forces of magnitude P as

shown in figure. The smallest value of P to initiate

buckling in some member is et
2 e A
2n°El .
@) T EI M nz o 2
21 l K«'/:Zi/
22
J2r%El @
(C) lz (d) 12
@ 10 kKN
P l Q
G 40 B
1

o r-—ﬁ
1

A cantilever beam OP is connected to another
beam PQ with a pin joint as shown in the ﬁgure.
Aload of 10 kN is applied at the mid point of PQ.
Magnitude of bending moment, in kNm at fixed

end ‘O'is _
mwf@
[oXQ-Y

|

I’ Y
[ﬁ 2m 'l

(a) 2.5
(b) 5
(c) 10

dj 25

92.

93.

PLCT -3

P45 ], El
@ I, El
| N i
I E \ @
1, El 45°
P
firg iz T 7 W 4 I T TRF

.ragn:m:{ga;m'El'% | Th 3
13 o 99 gedl 4El B | FEl W qumw‘%
& v Regam & & | P T8 T B W AR

1a § aghE IE 8 9,
2El 2+%El
(a) Eé— (b) 12
n2 2E|
(0 Y22E! @
I !
10 kN
P
) &
[€ 2m ¢ 1 m——){
@Wﬂﬂopﬁgﬂmpgﬁgpm

e R | fTgER PQ % we fag W 10 KN

FI T T R 10" firg e 7 et el 1
kNm ™, grm

(a) 2.5
(b) 5
(c) 10

(d) 25
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04. 3-2-1 principle is related to

(a) Work sampling
(b) Tool design
(c) Plant layout design
y(pa)’ﬁeslgn of locating devices
95. Ornaments are cast by
(a) Die casting
(b) Continuous casting
~AC) Pressed casting
(d) Centrifugal casting
A200 x 100 x 50 mm steel block is subjected to
a hydrostatic pressure of 15 MPa. The Young's
modulus and Poisson's ratio of the material are
200 GPa and 0.3 respectively, the change in
volume of the block in mm3 is
AV -~
a) 85 — = .
( v 3T U,Q;,\)
MO _A/"/ < o g .
/&’ﬂvaﬂ)fg" 5 ((-—b‘é)
(c) 100 =3 X
@ oY
(d) 110 g xs
(NPT
Astraight rod of length L(t), hinged at one end and
freely extensible at the other end, rotates through
an angle 6(t) about the hinge. Attime t, L(t)=1m,
L(t) = 1mys, 6(t) = /4 rad and 8(t) = 1 rad/s. The
magnitude of velocity of the other end is
(@ 1mis
(b) V2 mis
(¢) V3 mss
(d) 2 m/s
B -23-

94,

85,

96.

97.

PLCT -03

3-2-1 fargra wafg 8

(a) HTd THITHT &

(b) 3R firerea &

(c) Tax =g sifterem @
(d) U gfdadl & A |

vl <t g B @
(a) ST @
(b) Tad &3 G
(c) TIferd @ams |
(d) 3TTH=} TS T

200 x 100 x 50 fa. . &1 Th EIA H gohaT
15 MPa 53 /e T&1 TR T & | TSt 1 1 TRl
TUTiE 200 GPa qUT WEH O 0.3 2 | 3Hs &
Fgaq o uiadd e 0 7

(a) 85

(b) 90

(c) 100

(d) 110

T R W A T g R W w98 T
et TS A T L(Y) § | T8 e F i A
FER & 3 GO R0 O(t) B | FHE tTL() =1 m,
L(t) = 1m/s, 6(t) = w4 rad 71 6(t) = 1 rad/s 8 |
gt R 3 3T T AT ©

(@) 1 m/s
(b) V2 m/s
(c) J3mis

(d) 2 m/s
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98. Endurance limit of a beam subjected to pure

bending decreases with

a &) increase in the surface roughness and
increase in the size of the beam

(b) decrease in the surface roughness and
increase in the size of beam

(c) decrease in the surface roughness and
decrease in the size of the beam

ycrease in the surface roughness and
decrease in the size of the beam

89. German silver contains
(a) Fe, Cr, Ni

L& Cu, Ni, Zn

(b) Ag, Cu, Au
(d) Cu, Zn, Sn

100. Seven degree of freedom robot is NOT used in

industry because

Ja)’it requires high computing power and time

because there is no unique solution for
7 DOF robot

(b) same can not be realised
(c) it is not required
(d) of high cost

Four forces P, 2P, 3P and 4P act along the sides
taken along the sides of a square. The resultant

37 force has the magnitude of
(a) 0 Ab) 2J2P
(c) 2P (d) V5P

between the two books is
(a) 8.33N

(b) 1.06 N

(c) 5.74 N

(d) 11.77 N

Two books of mass 1 kg each are kept on a table,
one over the other. The coefficient of friction on
every pair of contacting surfaces is 0.3. The
lower book is pulled with a horizontal force F.
The minimum value of F for which slip occurs

98.

9.

100.

101.

102,

-24.

PLCT-OQ’

i o 1 T G O R
g@mﬁﬂﬁ
TG @

(o) R 1 G T T S 3
wgH 4§

(c)mmwa—aﬁwmwm
Pk

Prackl

s freat & Bl 8
(a) Fe, Cr, Ni
(c) Cu, Ni, Zn

(b) Ag, Cu, Au
(d) Cu, Zn, Sn

e forft e e A T T

firan T & TR %

(a) T R I== wRoIfen Wi A A
FTavgHaT et & % 7 DOF Tae & f
wI§ IS TMYE TE 8 :

(b) T frg &l foman < wema R

(c) THh! ITTTTHAT TE &

(d) A WEa s 2

SR = P, 2P, 3P ¥t 4P FTgE T 71 A T
A % ogfew FH o @ § | gRomd W
gt grm {

(@) 0 (b) 2J2P i
(e 2¢ (@) V5P |
T 1 R 5 Q) g A WG
S W | v wag g & w0 T
0.3 |91 STeh e e s o et F 2 1

I T T e & e e 3o A ¢
(a) 8.33 N ;

(b) 1.06 N
(c) 5.74 N
(@ 11.77 N
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103. Bln:ﬂnz material In cemented carbide too! [s 103, wirs wrutye ga i duw @d 8
(a) lea (b) carbon (a) " (b) wTet
Ay cobal (d) graphite (c) TYTEe (d) AHTEE
"% downward duetobaaning e upvardor | 104, T SwAfes e L ST
in a locomotive varies aciprocating parts Fwiy Fq 7 AR @ e @
(a) directly with speed (a) =Tl % aTFFRAIAT B B
(b) directly with square of speed (b) =TE % @l & FEIATA BT L4
eY inversely with speed (c) =Tet & FreraaTe agerd #
(d) inversely with square of speed (d) =& & & & ferararard! #ra 2
105. Electro chemical machining is used to 105. &ga TETEfAE T B Jqgm fepem e 8
Remove material from workpiece (a) Frdavs 4 qerd L.£AC] L
(b) Clean the internal surface (b) TR EE W EH F g
(c) Clean the external surface (c) &R TAEl Tl HH F g
(d) None of the above (d) I & A HE TE
106. In a linearly hardening plastic material, the true | 106, Withres wrva % a1 g Fréfm wenfees 7214
stress beyond initial yielding #f gt ufaad
\}dflncreases linearly with the true strain @ e ot 36w Yo gt w2
(b) Decreases linearly with the true strain N -
arcatees Rl & arg Haw wd w2 2
(c) First increases linearly and then decreases (b) )
linearly with the true strain (c) TEt g gfg g 2 fm s w=h 2l 2
(d) Remains constant (d) 3rafafdd T @
- i i Fot & Hiftm wamaai &
107, The mathematical technique for finding the best | 107. ¥zaw fafu & foreft s
use of limited resources of a company in the gatan I99m & T dee FEeTdl 8
optimum manner is known as (a) T frgr=
(a) Queuing theory | (b) Ye Snfim
(b) Linear programming (©) T frg
le] Value analysis )
(d) Network analysis (d) STt fergetern
, . ABC ferverm @1 wam
108. ABC analysis is used in 108 (':‘: mﬁ? ¢
a) Production schedule 3E A
(@ o (b) T T
(b) Simulation (c) F Fred
(c) Job analysis (d) T P
»4a7 Inventory control P
B -25-
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A
108, T¢— L ——

111.

112.

yP PL

2

Flexural rigidity of a cantilever beam is El. Aload P
" PL .

and bending moment of ?are applied at the

free end of the beam as shown in the figure.

Length of the beamis L. Slope at the free end of
the beam is

P2 . 5PL2
2E| (b) 2EI
3PL? PL?
© 25 @ &
A circular disc of radius R rolls without slipping
at a velocity V as shown in the figure. The
magnitude of the velocity of point P is l
h
P
) 7
A Y A2
o Y
V43
@ vy3 /(b‘TT
\Y 2V
c) — (d) —
(c) 5 5
The probability law used for calculating the control
limits of ‘P’ chart is
(a) Poisson ) Normal
(c) Binomial (d) Exponential
Babbit metal is an alloy of
(a) Sn and Cu u(b'fSn, Cuand Pb
(c) Sn, Cuand Sb (d) Sn, Cuand Mg

Sﬂ/ Fb, {u

A
108, Te— L——

110.

111.

112.

-26-
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jP_P_L_
2

& FefeR fi Hi TR @ El R | T wg p
e o vt =i 3 R R

T R W o i e e
L2 2’5
@ oo ) 2
3PL2 PL?
(c) 2E| (d) E

weitia femger, R B # o gamer swd
T frrd vamd qes @ R IR PS 3w
gimT 8

v

@ Vo5 o Y
Vv 2V

(c) — d) =2
2 9%

'P'aﬁﬁﬁdmﬁmaﬁzﬁmﬁm@ﬁ
ST e g @
(a) @I

(b) M=
(c) fiwg (d) =ETai
Mz urg forgeng
(a) Sn 3t cy

(b) Sn, cu a3tk Pb

(c) Sn, Cu 3tk sp (d) Sn, Cu 3tk Mg
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113. Inacamdrive, it is essential to offset the axis of

follower to

:da)/decrease the side thrust between the
follower and the guide

(b) decrease the wear between follower and
the cam surface

(c) take care of space limitations

(d) reduce the cost

If a fillet weld has a size ‘S’, the effective throat

thickness will be d=¢eA
A= 6 +
(d) S (b) 2S At
S 3¢
c) —= d
(¢ NG (d) J2s
115. The number of instantaneous centres of rotation
for a 6 link mechanism is 36X
XL
(a) 4 15 Z
(c) 6 (d) 12

116. A cutting tool having a tool signature as
10, 10, 6, 6, 8, 8, 2 will have back rake angle of

ey 10° (b) 6°

(c) 8° (d) 2°

Aflywheel connected to a punching machine has
to supply energy of 400 Nm while running at a
mean speed of 20 rad/s. If the total fluctuation of
speed is not to exceed £2%, the mass moment
of inertia of the flywheel in kgm? is

(a) 25 (b) 50

(c) 100 (d) 125

@

118. The instrument used to measure smoothness of

a metallic surface is
(a) Co-ordinate measuring machine

(b) Profile projector

@)’ﬂlysurf

(d) None of the above

114.

115.

116.

1"7.

118.
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w1,
(a) FINE 3T MEE F e TS YR FH F
¥ fore

(b)mmhm%wmmﬁ
Eo

(c) T N Fr I A T F fern
(d)mmﬁ%m

a2 Rt fere Ao 1 TR S| W, A IWH
et gie wer Bl

(@) S (b) 2S

(c) % (d) V25

& Feep Tt ZaEeh 1 areh T S 1 e B
(a) 4 (b) 15

(c) 6 (d) 12

T HET T I g R @ 10,10, 6,6, 8,8, 2,
IHF A T B g

(@) 10° (b) 6°
(c) 8° (d) 2°
ue g 49 A 1 g8 Tferarerss 9fedn 20 rad/s

e =Tl @ I @ | 38 400 Nm =t St 3
FHET R TEih T IAR-NGE +2% § AfUF TE

2 =fed, foen 2§ e W Jged Il
B =Ry

(a) 25 (b) 50

(c) 100 (d) 125

uredta wag ¥ R # T % R g
JTHT &

(a) Frdwries W Wi

(b) NHTEE NAFH

(c)‘é?ﬁ'{:r‘f?

(d) I § F g T
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119.

Assertion (A) : The cam in contact with a follower
is a case of complete constraint.

Reason (R) : The pair of cam and follower, by
itself does not guarantee continuity of contact at
all the time.

The true option is
(a) (A) is false but (R) is true
(b) (A) is true but (R) is false

ey Both (A) and (R) are true but (R) is not a

121.

1= \}’ﬁ(,’f,”ﬁ)
~ S 37

122.

correct explanation of (A)

(d) Both (A) and (R) are true and (R) is the
correct explanation of (A)

A stepper motor is to be used to drive the linear
axis of a certain mechatronics systems. The
motor output shaft is connected to a screw thread
with a 30 mm pitch. Linear resolution of 0.5 mm
is stipulated. The needed step angle is

(@) 9° (b) 8°
(c) 7° (d) 6°
The difference between tensions on the tight
and slack sides of belt drive is 3000 N. If the belt
speed is 15 m/s, the transmitted power in kW is
\a)45 (b) 22.5
(c) 90 (d) 100
K
77777777777
A disc of mass m is attached to a spring of
stiffness K as shown in the figure. The disc rolls
without slipping on a horizontal surface. The
natural frequency of vibration of the system in
Hzis
m 1 K 1 |
2n m (b) 2r\N m
1 [2K I E
(c) 272\ 3m (d) 2\ 2m

119.

120.

121.

122.
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(a) (A) 31w & freg (R) T 2

(b) (A) T % g (R) 37T B

(@) (A) 3t (R) 2F 7 2 B (R), (A) 1
=T TE @

(d) (A)asﬁ'{ (R)?ﬂ’-ﬁ '{-'-TF-’I% AR (R). (A) ﬁq—&ﬁ
ST &

e Pifera deprgieE Tt < e 31 A 7o
¢m@@mrﬁammﬁmﬁﬂ13{m% | HeX
ST92qZ W2 30 mm Fre A T B IS % Wy
%1 gon 2 | Y deed 0.5 mm Fifa @ |
Tavas €Y I g
(a) ©°

(c) 7°

(b) 8°
(d) 6°

forelt wg1 e # 94 gu 3R i g % e A
3000 N7 3T ? | Ife 92 it =ed 15 mis &, @

feretare # i wfda dft

(a) 45 (b) 22.5

(c) 90 (d) 100
K

VA AV AV AV v cur o aw e

M ST 6 T Wl Toh oyt & Ry 6o
| FH W R K | aedt AR
W e & e et @ | o § frem A
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—
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1 |K
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123.  An eccentrically loaded riveted joint is shown in

figure with four rivets P, Q, R and S. The most
loaded rivets are

PLCT-03

123, = ¥l P, Q, R 31K S ¥ TH Iehfsa WR G
fprar Wi frm T R | wE S Wia

fae ?
[ | |
P .\\ /, Q Pl » Q
:Cx: \sxD//
S (/ \\.R < (/I \\\R
(@) Pand Q ) Qand R (a) P3fQ (b) Q3WR
() Rand S (d) SandP (c) R3S (d) S3MP

The cross head velocity in the slider crank
mechanism for the position shown in the figure is

(@) V¢ cos(90 —a—-l—ll)cosﬂ
(b) V, cos(90 —a +p)secp
(¢) V. cos(90 —a.—p)cosp

124.

1T &S H1 AT ®

(a) V. cos(90 - o+ B)cosp
(b) V. cos(90 —a+p)secp
(€) V¢ cos(90 - o.—B)cosp

s e It § i § welia fRufa & fag

(d) V. cos(90 - o.—p)secP (d) V. cos(90- o—p)secP

125.

In a four stroke IC engine, the turning moment
diagram during compression stroke is

125. T GR-TI% SArdogd 9 3 TUIST &ieh & SN,
YIS A el

(a) I€ ¥ 311 T ThNIHS
(b) IE ¥ 31 F THTHB
(©) % % 93 R F G g
(d) B% 5 3 e F dnm e

(a) Positive throughout

b7 Negative throughout
(c) Positive during major portion of the stroke
(d) Negative during major portion of the stroke

«29-
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