


1. Consider the following statements in
connection with thermoplastics :

1. They are long-chain molecules
held together by van der Waals’
forces.

2. They cannot be resoftened
once they have set and
hardened.

3. They are highly plastic and are
easy for shaping.

4, Some commercial thermo-
" plastics are  polyethylene,
polystyrene and PVC.

Which of the above statements
are correct?

(@) 1,2 and 3 only
(b) 1,3 and 4 only
(c) 2, 3 and 4 only

(d 1,2, 3and 4

2. Consider the following statements :

Machine tool beds are made using
grey cast iron due to

1. high tensile strength and
ductility

2. high compressive strength and
damping property

3. castability and low cost of
production

4. machinability and low material
cost
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Which of the above statements
are correct?

(d)

1, 2 and 3 only
1, 3 atid 4 only
2, 3 and 4 only

1, 2, 3 and 4

3. In hot die forging, thin layer of
material all around the forging is

(@)

(b)

(c)

(d)

gutter space, which fills up hot
gases

flash, the width of it is an
indicator of the pressure
developed in the cavity

coining, which indicates the
quality of the forging

cavity, which is filled with hot
impurities in the material

4, Which drill is good for inverted
drilling operation?

5.

(@)
(b)
(c)
(d)

In

Oil-hole drill
Straight-flute drill
Taper-shank drill

High-helix drill

wire-drawing  operation, the

maximum reduction per pass for
perfectly plastic material in ideal
condition is

(@)
(b)
(c)
(d)

68%
63%
58%

50%

.
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21. The modulus of rigidity and the bulk
modulus of a material are found as
70 GPa and 150 GPa respectively.
Then
1. elasticity modulus is 200 GPa
2. Poisson’s ratio is 0:22

3. elasticity modulus is 182 GPa

4, Poisson’s ratio is 03

Which of the above statements are
correct?

(@) 1 and 2
(b) 1 and 4
() 2 and 3

(d) 3 and 4

22. Consider the following statements :

1. Cross-section of a member of
truss experiences uniform
stress.

2. Cross-section of a beam
experiences minimum stress.

3. Cross-section of a beam
experiences linearly varying
stress.

4. Cross-sections of truss

'‘members  experience only
compressive stress.
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Which of the above statements
are correct?

(@) 1 and 2
(b) 1 and 3
(¢ 1and4
(d) 3 and 4

23. Asteel rod, 2 m long, is held between

two walls and heated from 20 °C
ta 60°C. Ybung’s modulus and
coefficient of linear expansion of the
rod material are 200 x 10° MPa and
10 x 107 /°C respectively. The stress
induced in the rod, if walls yield by
0-2 mm, is

(a) 60 MPa tensile
(b) 80 MPa tensile
() 80 MPa compressive

(d) 60 MPa compressive

24. A tension member of square cross-

section of side 10 mm and Young’s
modulus E is to be replaced by
another member of square cross-
section of same length but Young’s
modulus E/2. The side of the new
square cross-section, required to
maintain the same elongation
under the same load, is nearly.

(a) 14 mm
(b) 17 mm
(c/ 8 mm

(d) 5 mm
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25. An aluminium bar of 8 m length and

a steel bar of 5 mm longer in length
are kept at 30 °C. If the ambient
temperature is raised gradually, at
what temperature the aluminium
bar will elongate 5 mm longer than
the steel bar (the linear expansion
coefficients for steel and aluminium
are 12x107°/°C and 23x107% /°C

respectively)?
fal 507 °€
(b) 69:0 °C
g 14375

g} 337 °C

26. The part of the shear force diagram

for a beam is shown in the figure

14 kN
™

Awdgi—“ﬂ——’lc

-6 kN

If the bending moment at B is
-9 kN m, then the bending moment
at Cis

(a) 40 kN m
(b) 58 kN m
() 116 kNm

(d) -80kNm
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27. A beam of length L and flexural

rigidity EI is simply supported at
the ends and carries a concentrated
load W at the middle of the span.
Another beam of identical length L
and flexural rigidity EI is fixed
horizontally at both ends and
carries an identical concentrated
load W at the mid-span. The ratio of
central deflection of the first beam
to that of the second beam is

(@) 1

(b) 2

(c) 025

(d 4

28. A bar of rectangular cross-section

(b x2b) and another bar of circular
cross-section (diameter=d) with
the same length, are made of same
material, and are subjected to same
bending moment and have the
same maximum benhding stress
developed. The ratio of “weights of
rectangular bar and circular bar
will be

1/3
(@) % ) m
e
. (c) J3n {d)'W

[ P.T.0.
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33. If a thin-walled cylinder with closed
hemispherical ends with thickness
12 mm and inside diameter of
1250 mm is to withstand a
pressure of 1-:5MPa, then the
maximum shear stress induced is

(@) 19:5MPa

(b) 39:05 MPa

(c) 7812 MPa

(d) 90-5 MPa

34. A4 m long solid round bar is used as
a column having one end fixed and
the other end free. If Euler’s critical
load on this column is found as
10 kN and E =210GPa for the
material of the bar, the diameter
of the bar is

(@) 50 mm

(b) 40 mm

(c) 60 mm

(d) 45 mm
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35. What is the slenderness ratio of a
4 m column with fixed ends if its
cross-section is square of side
40 mm?

(a) 100

(b) 50

(c) 160

(d) 173

36. A cantilever beam, 2 m in 1ehgth, is

subjected to a uniformly distributed
load of 5kN/m. If E=200GPa
and I = 1000 cm®, the strain energy

stored in the beam will be

fa) 7Nm

(b) 12Nm

{c/ 8Nm

(d) 10Nm

[P.T.O.



37. Consider the following statements 39. Cast iron possessing which one

in connection with the phase of the following metallographic
diagrams : structures is best suited for

_ damping capacity in engineering
1. Phase diagrams of binary applications?

alloys change by the presence
of other alloying elements.

2. Tie-line construction and lever (a) Excess cementite
rule are used to determine the
phase compositions. .

3. Time-temperature transforma- (b) Carbon in temper form
tions can be studied with the
help of phase diagrams.

¢/ Silicon carbide in flake
Which of the above statements (e BRI

structure
are correct?
(a) 1 and 2 only (d) Spheroidal form of graphite |
(b) 1 and 3 only | é

. (¢) 2 and 3 only 40. Jominy end—quénch test is carried

out to determine

(d 1, 2 and 3

(a) recrystallization temperature of

38. Eutectoid reaction occurring at steel
727 °C with 0:77% C is

(a) austenite — ferrite + pearlite (b) glass transition temperature of
a material

(b) austenite — ferrite + martensite
(c) austenite — ferrite + cementite (c) hardenability of steel

(d) austenite — martensite
+ bainite (d) hardness of steel
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54. The addressing mode used in the 57. In a FORTRAN program
instruction PUSH B is
(a) direct (@) all statements must be
numbered
(b) register

(b) the numbered statements

{c) register indirect
must be referred

(d) immediate
(c) the statements referred must

: . : , be numbered
55. Index register in a microprocessor is

used for (d) all statements must be referred

{a) direct addressing

58. In C language, i** means
(b) address modification i S
(c) pointing to the stack (b) i=i-1
(d) loop execution ‘ () i=i+2
d i=i-
56. In the FORTRAN program @ 4=32
M=0 59. Which header file should be included
' to use functions like malloc() and
DO 1001 = 1, 2 CallOC{ )g
DO 200J=1,2
M=M+I+J o} et
200 CONTINUE (b) stdlib.h
100 CONTINUE
STOP : (c) memory.h
EKD (d) string.h

the value of M in the end will be 60. Program status word (PSW) contains

various status of

i (a) program
p) 11 () CPU

L ) 12 . ¢ ALU
(d 14 . S (d) register
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In a crank and slotted lever

quick-return motion, the distance
between the fixed centres is
150 mm and the length of the
driving crank is 75 mm. The ratio of
the time taken on the cutting and
return strokes is

(@ 1:5
(b 2:0
fe)in 22

(d) 2-93

62. A helical coil spring of stiffness k is

cut to two equal halves and then
these are connected in parallel to
support a vibrating mass m. The
angular frequency of vibration, w,, is

o E
I
B 2=
m
{c) ‘i{{_
m
k
A

63. Consider the following statements :

In a slider-crank mechanism, the
slider is at its dead centre position
when the

1. slider velocity is zero

2. slider velocity is maximum
3. slider acceleration is zero °
4

slider acceleration is maximum

B-DMHH-N-NFB/54D

14

Which of the above statements are
correct?

(a) 1 and 4
(B} 1 and 3
fc) 2 and 3

(d) 2 and 4

64. Which one of the following
mechanisms is an inversion of
double slider-crank chain?

(@) Elliptic trammels
(b) Beam engine
(c) Oscillating cylinder engine

(d) Coupling rod of a locomotive

65. The number of instantaneous
centres of rotation for a 10-link
kinematic chain is

(a) 36
(b) 90
(c) 120

(d) 45

bt



re ; 66. A slider moves with uniform velocity 68. The sensitiveness of a governor is
§ v on a revolving link of length r defined as
g with angular velocity . The Coriolis NN N+ N
i acceleration component of a point (a) el - 2 (b) L
4 on the slider relative to a coincident e Ry
point on the link is equal to e B
(e 2[m1 QJ leE s 2}
(@) wv parallel to the link where N; and N, are the maximum
and the minimum equilibrium

speeds of the governor respectively.
b) 2wv perpendicular to the link
() L 69. Which of the following statements
are correct for mating gears with
involute profiles?

;gf | (c) wv perpendicular to the link |, The pressure angle, from the
start of the engagement to
i the end of the engagement,
(d) 20v parallel to the link remains constant.

2. The opressure angle is
maximum at the beginning of
the engagement, reduces to
67. The governor becomes isochronous, zero at pitch point, starts
when decreasing and again becomes
maximum at the end of the
engagement.

(@) F=ar+b 3. The face and flank of the teeth
are generated by a single curve
and the normal to this curve at

oint is tangent to the base

s (b) F=ar-b g e e

i circle of the gear.

4. The centre distance for a pair
of mating gears can be varied
Sl
ol Begrc b within limits without altering
the velocity ratio.
Select the correct answer using the
() F=ar code gi bel
given below.
(a) 1, 3 and 4
where F is controlling force, r is (b) 1 and 3 only
radius of rotation for governing () 2 and 4 only
balls and a, b are constants. (d 2,3 and 4
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76. The equation of free vibration of

2
a system is ﬂ+ 64n%x =0. Its
dt?
natural frequency would be
(@) 4m Hz
(b) 8n Hz
(c) 64n° Hz

(d) 4 Hz

77. Linear vibration analysis has the

greatest advantage because of
(a)] Newton’s laws of motion
(b) eigenvalue analysis

(c) Rayleigh quotient

(d) principle of superposition

78. Which of the following are

responsible for occurrence of
critical or whirling speed of shaft?

1. Eccentric mounting of the rotor

2. Non-uniform distribution of
rotor material

3. Bending of shaft due to the
weight of the rotor and the
shaft itself '

4. Environmental effect such
as effect of moisture and
temperature .

Select the correct answer using the
code given below.

(@) 1,2, 3 and 4
(b) 1, 2 and 3 only
{c) 1,2 and 4 only

(d) 1 and 3 only
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79. Two plates are jointed as shown in
the figure

\\\\\\\

\ &
\
ANAN

e 9

The maximum tensile and shear
stresses are 70 N/mm2 and
56 N/mm? respectively. The plate
is 70 mm wide and 12'5 mm thick.
What will be the value of | if the
total load carried by the joint
is 85 kN ?

je— 70 mm —3

(a) 126:39 mm
(b) 8425 mm
(c) 7000 mm

(d) 42:125 mm

80. If a rectangular key of 8 mm width

and 6 mm height and a shaft of
diameter 32 mm are made of same
material, then the necessary length
of the key for equal shear strength
of shaft and key will be (neglecting
stress concentration on the shaft)

(a) 50-24 mm
(b) 55 mm
() 45 mm

(d) 6024 mm

[P.T.O.












101. Rivets undergo single shear in

(a) lap joint and single-cover butt
joint

(b) single-cover butt joint and
double-cover butt joint

(c) lap joint and double-cover butt
joint

(d) lap joint only

102. A multi-disc clutch employs 3 steel
and 2 bronze discs having outer
diameter of 300 mm and inner
diameter of 175 mm. If the coefficient
of friction is 025 and axial force on
.each pair of surfaces is 5 kN, then
the torque transmitted (assuming
uniform wear) is

(a) 4166 N m

(b) 8875 N m

(c) 1093:75 N m

(d) 59375 N m
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103. A truncated conical pivot bearing

has semi-cone angle o and the two
radii are r; and r, respectively with
n >1y. The coefficient of friction
between the sliding surfaces is .
For an axial thrust load of W kN,
the reduction in torque due to
friction (assuming uniform rate of
wear) is

(a) uW(r +r;)coseca

(b) %uW(r1 +71,)cosec o

3 i) ~in)® ]
c) —uW|—=—=|cosecu
(c) a7t 5

ol
uWw % cosec ¢

(d)

104. Which of the following statements

are correct regarding power
transmission through V-belts?

1. V-belts are used at the high-
speed end.

2. V-belts are used at the low-
speed end.

3. V-belts are of standard lengths.

4, V-angles of pulleys and belts
are standardized.

Select the correct answer using the
code given below.

(a) 1 and 3 only
(b) 2 and 4 only

(c) 2,3 and 4

(d) 1,3 and 4

8 5 W8 %






110. If T} and m represent the maximum
tension and mass per unit length of
a belt, then the maximum permis-
sible speed of the belt is given by

(@) F
3m m
© 25 ) \/37
3m m

111. The efficiency of a power screw is
maximum, when the lead (helix)

B 22

angle is
o 32
) -
" 53
@ Z-o

where @ is friction angle.

112. Consider that a wire rope is
subjected to the following stresses :

1. Direct stress on account of
axial force

2. Bending stress

3. Stress due to acceleration of
the moving mass

Which of the above are correct?
(@) 1'and 2 only

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

(d) 1,2 and 3
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113. When a shaft rotates in anti-
clockwise direction at high speed in
a bearing, it will

(@) move towards right of the
bearing making metal to metal
contact

(b) have contact at the lowest
point of the bearing

(c) move towards left of the
bearing making metal to metal
contact

(d) move towards left of the
bearing making no metal to
metal contact

114. The load on a gear tooth is 50 kN. If
the gear is transmitting a torque of
6000 N m, the diameter of the gear
is approximately (consider pressure
angle as 20° and cos 20° = 0-94)

(@) 0-5m
(b) 075 m
& 1.m

(d) 025 m

115. In a particular application, the shaft
is subjected to bending loads and
also large axial loads. The bearing
suitable for supporting such a shaft
is
(a) thrust bearing
(b) tapered roller bearing

(c) ball bearing

(d) spherical roller bearing

[ P.T.O.



116. A hole of diameter 35 mm is to be 119. Which of the following figures may 4
punched in a sheet metal of represent Mohr’s circle? :
thickness t and ultimate shear '
strength 400 MPa, using punching !

force of 44 kN. The maximum value () ’

of t is 5

(@) 05 mm
(b) 10 mm
e} 1 aom

(d) 2 mm

117. Two principal tensile stresses of .
magnitudes 40 MPa and 20 MPa §
are acting at a point across two L
perpendicular planes. An oblique (c)
plane makes an angle of 30° with
the major principal plane. The
normal stress on the oblique plane

D
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18
(a) 866 MPa
(b) 17-32 MPa (d)
350 MP
| (d) 60-0 MPa U

118. The state of stress at a point under
plane stress condition is 120. If Mohr's circle is drawn for the shear
0 = 60 MPa, G, =120 MPa stress developed because of torque
applied over a shaft, then the
maximum shear stress developed
will be equal to

and Tey = 40 MPa

The radius of Mohr's circle
representing the given state of

: ; (a) diameter of the Mohr’s circle
stress in MPa i1s : i

(b) radius of the Mohr’s circle

(a) 40 |
(b) 350 (c) half ’of 'the radius of the |
Mohr's circle i
(c) 60
(d) 1414 times radius of the
g Mohr's circle

B
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