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A
1. The number of 'degfeés of ﬁ'eedom in a planar mechanism having n links and j
' simple hinge joints is :
(L) 3n-3)-25 . . (2) 3n-1)-2;
(3) 38n-2j ' (4) 2j-3n+4
2, A Cam and Follower is an example of
(1} Lower pair {2) Higher pair (3) Rolling pair (4) Spherical pair
3. At any instant, the Mechanical Advantage (MA) is the ratio of the
1 input torque @) input force
output torque output force
{3) O_utp—llthEEE (4) None of the above
input force
4. Which of the following is an inversion of double slider crank chain ?
(1) Whitworth quick return mechanism
(2) Double crank mechanism
(3) Pendulum pump
(4) Oldham’s coupling
5. The transmission angle is maximum when the crank angle with the fixed link is
(1) 270° (2) 180° (3) 135° (4) 225°
6. In a sliding motion, instantaneous centre lies at :
(1) pivoted joint {(2) point of contact at the given instant
(3) infinity (4} None of the above
7. For a link AB, which is rotating with 120 rpm and point ‘B’ on the link is located at a
distance of 10 cm with respect to another point ‘A’ of the link. Linear velocity of point
‘B’ relative to ‘A’ is m/s.
(1) 4= (2) 2n (3) 04n (4) 40n
8. In Klein’s construction, acceleration diagram of slider crank mechanism on

configuration diagram is
(1} triangle (2) square
(3) rectangle (4) quadrilateral
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9. A rigid link PQ is undergoing plane motion as shown in the figure (Vp and Vg are
non-zero). Vgp is the relative of point Q with respect to peint P. Which one of the
following is True ?

Q
g
Va
\?
TP

(1) Vgp has components along and perpendicular to PQ.
(2) Vgp has only one component directed from P to Q.
(8) Vgp has only one component directed from Q to P.
(4) Vgp has only one component perpendicular to PQ.

10.  Which gear tooth system has shorter addendum and dedendum ?
(1) 14-5 degree full depth (2) 20 degree full depth
(3) 25 degree full depth (4} 20 degree stub

11.  For a critically damped system, motion is
(1) Non-oscillatory (2) Exponentially decreasing
(8) Oscillatory (4) Aperiodic

12.  The locus of a point on the circumference of circle that rolls without slipping inside
the circumference of another circle is
(1) involute (2) cycloid
(3) epicycloid (4) hypocycloid

13.  Angular acceleration of a link AB is given by

D Centripetal acceleration @) Tangential acceleration
Length AB Length AB
3) Total acceleration @) (Tangential velocity of Point B)?
Length AB , Length AB
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14.  The ratio of the difference between the maximum and minimum angular velocities of
the crankshaft to its mean angular velocity is

(1) Coefficient of steadiness _

(2) Coefficient of fluctuations of speed
(3) Coefficient of fluctuations of energy
(4) None of the above

15. The most suitable follower motion programme for high-speed follower motion is
(1) uniform acceleration and deceleration
(2) simple harmonic motion
(3) uniform velocity
(4) cycloidal

16.  In balancing of several masses revolving in different planes
(1) resultant couple must be zero
(2) resultant force must be zero

(3) resultant force and couple must be zero
(4) None of the above

17.. Determine gyroscopic couple effect on an aeroplane when engine rotates clockwise
viewed from front and it takes left turn. '

(1) Depress nose and raise tail
(2} Depress tail and raise nose
(3) No gyroscopic effect -

(4) None of the above

18.  The ratio of tight and slack side tensions in a V-belt or rope is
(1) e"sina
(2) eMcosa
(8) eM%cos o

(4) eMsin o
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19. In a gear train, the train value is given by
Let,
T = Number of teeth on driving gear
T,, = Number of teeth on driven gear
T
1 =L @ In
(3) TyxT, 4 T,-T
20, When two springs having stiffness k; and ky are connected in paralle]l, then
equivalent stiffness is
(1) k]_ + kg (2) .kl - kz
1 1 1 1
3 — +— 4y — - —
ky  ky ) ky kg
21. Large guns have dashpot with
(1) under damping (2) critical damping
(3) over damping (4) None of the above
22. In a spring mass system, if the mass is halved and spring stiffness is doubled, the
natural frequency is
(1) halved (2) doubled
(3) unchanged (4) quadrupled
23.  When the frictional force helps the applied force in applying the brake, the brake is
(1) self-locking (2) automatic
(3) self-energising (4) None of the above
24,  The amplitude of circular whirl at low speeds is determined by

(1) mass

(2) damping

(3) spring constant
(4) None of the above

ZFeEaT HERITE! ST / SPACE FOR ROUGH WORK



A 7 C16
25.  The included angle for the V-Belt’ is usually
(1) 60°-80° (2) 40°-60° (3) 30°-40° (4) 20°-30°
26.  In a close coiled Helical spring, the spring index is given by D/d where D = mean coil
diameter and d = wire diameter. For considering the effect of curvature, the Wahl’s
factor %k’ is given by .
4C-1 0615 4C-1 0615
2 +
(1) w17 C | (2) iCoa C
4C+1 0615 4C+1 0615
_ 4) -
®) 4C -4 C ( 4C+4 C
27.  What is/are the objectives of spring in series and parallel combinations ?
(1) To save the space
(2) To provide a fail-safe system
(8) To change the rate of the spring at a certain deflection
(4) All of the above
28.  Check the following statements related to factor of safety :
StatementI:  Factor of safety is the ratio of failure stress to allowable stress.
Statement II :  Factor of safety is the ratio of failure load to working load.
Select the correct answer from the following :
Answer options :
(1)  Only statement I is correct. {2) Only statement II is correct.
(3) Both statements are correct. - (4) Both statements are wrong.
29. In a flat belt drive the belt can be subjected to maximum tension (T) and centrifugal
tension (T¢). The condition for transmission of maximum power is given by
D T=2Tg (2) T=3Tg @ T=V8T: @ T=T,
30.  The rate of helical compression spring (k) is given by

If d = Wire diameter of spring
D = Mean coil diameter
G = Modulus of rigidity
N = Number of active coils
4 3 3 4
D ke Gd @) GD D°N _ 8Gd

= k= 3) k= 4) k
8D°N 8d4N 8Gd* D3N
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381. The solid circular shaft is subjected to bending momgnt (M) and twisting moment
(T). If the maximum bending stress is equal to maximum shear stress developed,
then the bending moment (M) is equal to
1 T (2) T2 (3) 2T (4) 4T

32. If a shaft is subjected to combined bending moment (My,) and twisting moment (M),
then the equivalent twisting moment is given by

2 2 2 2
(L 1}Mb + My (2) Mb + My
(3) My + M, 4 My+ M2 M7

83. In ductile material, the magnitude of stresses are
(1) Ultimate = Yield = Elastic limit
(2) Ultimate > Yield > Elastic limit
(3) Ultimate > Yield = Elastic limit
(4) Ultimate < Yield < Elastic limit

34.  Stress concentration factor is the ratio of
(1) Lowest value of actual stress near discontinuity to Nominal stress obtained by

elementary equations for minimum cross-section.
(2) Highest value of actual stress near discontinuity to Nominal stress obtained by
elementary equations for minimum cross-section.
-(3) Nominal stress obtained by elementary equations for r_ninimum cross-section to
lowest value of actual stress near discontinuity.
(4) None of the above
35. The ratio of endurance limit of the notch-free specimen to endurance limits of the

notched specimen is called
(1) Notch Sensitivity Factor (q)
(2) Theoretical Stress Concentration Factor (k)

(3) Fatigue Stress Concentration Factor (k)
(4) Endurance Factor (E)

Feed] HTHIATS! ST / SPACE FOR ROUGH WORK
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36. A cottor joint is used to connect two rods which are subjected to
(1) Tension : (2) Compression
(3) Tension and compression (4) None of the above
37. A machine component is subjected to fluctuating stress that varies from 50 to 100.
The corrected endurance stress limit for machine component is 250. The yield
strength of material is 750. What is the suitable factor of safety using Soderberg
line ? ‘
1 5 2) 4
3 3 4 2
38.  In maximum shear stress theory, maximum shear stress is equal to
(1) allowable stress in tension (2) allowable stress in compression
(3) allowable stress in shear " (4) None of the above
89. The Maximum normal stress theory is used for
(1} Ductile material (2) Brittle material
(3) Plastic material (4) Non-ferrous material
40, Maximum principal strain theory is also called as
(1) Guest’s theory (2) St. Venant’s theory
(3) Haigh’s theory - (4) Coulomb’s theory
41.  In case of helical compression spring, find mean coil diameter (D) if
d = Wire diameter of spring
D; = Inside diameter of spring coil
D, = Outside diameter of spring coil
D D, D +D. D : D,
n L1 (2 —L. 1 3 o i
2 ) 5 (3) 2 (4) 5
42,

Extrusion process is an example of which type of manufacturing process ?
(1) Casting process - (2) Deformation process
(3) Material removal process (4) None of the above

HOC] HIETATS! ST 1 SPACE FOR ROUGH WORK : P.T.O.
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43. The phase formed above the eutectoid temperature for carbon steels is known as
(1) pearlite (2) austenite (3) ferrite . {4) cementite
44. Inconel is an alloy of
(1) Nickel, chromium and iron (2) Nickel and copper
(3) Nickel and tin (4) Nickel and zinc
45. The process of achieving interparticle bonding of powders in a consolidated green
body is known as
(1) pressing (2) stress relieving
(3) sintering (4) compaction
46.  Strain hardening is related to
(1) plastic deforming (2) increase in strength
(3) cold working (4) All of the above
47. The correct sequence of elements of 18-4-1 HSS tool is
(1) W,Cr,V (2) Mo, Cr,V
(3) Cr,NiC {(4) Cu, Zn,Sn
48.  Pearlite is a mixture of
(1) ferrite and cementite (2) austenite and cementite
(3) cementite and ledeburite {4) ledeburite and ferrite
49, If carbon present in cast iron is mostly in the free state, it is known as
(1) white cast iron - (2) grey castiron
(3) molten cast iron ‘ (4) None of the above -
50. The non-equilibrium phases of Fe-FegC system are shown for their time and
transformationonthe _~  diagram.
(1) Fe-FesC diagram (2) TTT diagram
(3) CCT diagram (4) CCT and TTT diagram
51. Fatigue life of a component can be increased by
(1) introducing surface roughness (2) introducing compressive stresses
(3) subjecting them to tension (4) introducing shear stresses
52. The bright or white appearance of white cast iron is due to the presence of

(1) cementite (2) ledeburite (3) martensite (4) pearlite

FoeT BRI SR / SPACE FOR ROUGH WORK
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53.  Of the following pi'ocesses, which one is noted for highest material removal rates ?
(1)  Electric discharge machining
(2) Electro chemical machining
(8) Electric discharge grinding
(4) Plasma arc cutting
54.  Majority of the oxy-acetylene welding is done with
(1) neutral flame (2) reducing flame
(3) oxidising flame {4) None of the above
55. The time period used for planning purposes in MRP (usually a week) is known as
(1) time bucket _ (2) time phasing
(3) MRP time (4) None of the above
56.  In thermit welding, heat is generated
(1) from the combustion of gas
(2) by an arc
(3) by chemical reaction between aluminum and iron oxide
{4} None of the above
57.  Which one of the following cutting tool materials have higher hardness ?
(1) Alloy steel (2) HSS
{3) Tungsten carbide (4} Diamond
58. Blanking and punching operations can be performed simultaneously on
(1) combination die (2) compound die
(3) progressive die (4) simple die
58.  The strength of brazed Joint is typically the filler metal out of which it is

“made.

(1) equalto

(2) stronger than

(3) weaker than

{4) None of the above
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60. Enlarging an existing circular hole with a rotating single point tool is called
(1) Boring (2) Drilling
(3) Reaming (4) Internal turning
61.  Which of the following stress or strength parameters is used in the computation of
rolling force ?
(1) Average flow stress
(2) Compression strength
(3) Final flow stress
(4) Tensile strength
62. In Electro-Chemical Machining (ECM), the material removal is due to
(1) corrosion (2) erosion
(3) fusion (4) metallic ion exchange
63. Total solidification time is defined as which one of the following ?
(1) Time between pouring and complete solidification
(2} Time between pouring and cooling to room temperature
(3) Time between solidification and cooling to room temperature
(4) Time to give up the heat of fusion
64. A built-up-edge is formed while machining
(1) ductile materials at high speed
(2) ductile materials at low speed
(3) brittle materials at high speed
(4) Dbrittle materials at low speed
65. Which of the following operations is/are performed on a lathe machine ?
(1) - Undercutting (2) Parting-off
(3) Reaming ' (4) All of the above
66. Brass and bronze are welded by

(1) neutral flame (2) reducing flame

(3) oxidising flame (4) None of the above

mm ST / SPACE FOR ROUGH WORK
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67.  Chipping of the tool may occur due to
a.  tool material being too brittle
b.  acrack that is already in the tool
c.  excessive static loading of the tool
d. weak design of the tool
Answer options :
(1) Onlyaandb
(2) Onlybandec
(3) Onlyaandc
(4) Alla,b,candd

68. In a progressive die (sheet metal work), the tonnage of press can be reduced by

(1) grinding the cutting edges sharp
(2) increasing the hardness of punches
(3) increasing the hardness of die

(4) staggering the punches J

69.  Coining and gear forging are examples of
(1)  Open die forging
(2) Impression die forging
(3) Closed die forging
(4) Upset forging

70.  The primary purpose of sprue in the casting mould is to
(1) feed the casting at a rate consistent with the rate of solidification
(2)  act as a reservoir for molten metal
(8) feed molten metal from pouring basin to the gate

(4) help feed the casting until all solidification takes place
TN BTSSR / SPACE FOR ROUGH WORK P.T.O.
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71.  Sensitivity of a measuring instrument is

(1) the ratio of the scale spacing to the scale division value.

(2) the ratio of range of measurement to scale spacing.

(3) the scale division value.

(4) None of the above

72.  Which of the following is correct if the 5° angle block is reversed and combined with
the 45° angle block ?

(1) The resulting angle becomes 40°
(2) The resulting angle becomes 50°
(3) The resulting angle remains 45°

(4) Such a combination is not possible

73. In lapping process
(1) form tool is used
(2) the shape of the lap (tool) is imparted to the component
(3) there is an improvement in the surface quality of the part

(4) None of the above

74.  An optical flat can be employed to measure height differences in the range of
(1) 001-01mm
(2) 10-100 mm
(3) 1-10mm

(4) 1-10m

Wmm { SPACE FOR ROUGH WORK
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75.  Which gauge is used only for checking the size and condition of other gauges ?7
(1)  Workshop gauge
(2} Inspection gauge-
(3)  Purchase inspection gauge

(4) Master gauge

76. In a hole and shaft pair designation of 60H/dg, the numbers 7 and 9 indicate
(1) accuracy of manufacturer
(2) tolerance grades
(3) case of assembly

(4) nothing of importance

77. Two shafts A and B have their diameters specified as 100 + 0-1 mm and
0-1 + 0-0001 mm respectively. '

Which of the following statements is/are true ?

(1) Tolerance in the dimension is greater in shaft A.
(2) The relative error in the dimension 18 greater in shaft A.
(3) Tolerance in the dimension is greater in shaft B.

(4)  The relative error in the dimension is greater in shaft B.

78.  Apartis said to be at the Maximum Material Condition (MMC) when

(1) its dimensions are at the limits that give the component the least amount of
material. ‘

(2) its dimensions are at the limits that give maximum amount of material in the
part.

{3} its dimensions are at the zero deviation.

(4) None of the above

TTT FHTATS! ST / SPACE FOR ROUGH WORK : P.T.O.
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79. A simply supported beam of length L’ is loaded with distributed load of intensity
zero at both ends and ‘W’ per unit length as center. What is the maximum bending
moment in the beam ?

WL2 2 2
o = @ YE (3) WL2 @ Y
8 4 12

80. Continuous beam is one which has
(1) less than two supports
(2) two supports only
(3) more than two supports -

(4) None of the above

81. The deflection at the free end of a cantilever of length [ carrying a point load W at its

free end is given as
wi wi?
1) - ——= 2) - ——
( 2EI @ 2EI
wi wi?
3 - —— 4) - —=
@ 2EI @ 3EI

82. A simply supported beam of length ‘L’ is subjected to uniformly varying load whose
intensity varies from zero at left support and maximum at right support. What is the
location of zero shear force ?

L L .
(1) —= from left support (2) -— from right support
NE PP NE} p
3) % (4} —\gg—L from left support
83. A cube of side length ‘@’ is made up of material having Poisson’s ratio 0-25. What will

be the change in volume of cube under the action of load in only one direction ?
Take unit change in the dimension of cube in the direction of load.

(1) 15a? (2 15a°

(3) 05 a? @) 05ad

ol FTHTATS! ST / SPACE FOR ROUGH WORK
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84, In a simply supported beam carrying a load whose intensity varies uniformly from
zero at one end to w per unit run at the mid span, the maximum bending moment is

equal to
wi2 wi2 wiz wi2
=/ = AL 4 hdl
(1) . (2) s (3) 5 (4) o4

85. A circular shaft of length ‘L’ is subjected to torque “I". What is the total strain energy
in the twisted shaft ?

Take G = Modulus of rigidity
Ip = Polar moment of inertia

2 2 2
T“L @) T“L (3) TL " T

(w 2GIp GIp 2GIp ( 2GIpL

86.  Strain energy absorbed due to sudden load is the strain energy absorbed

due to gradual load.
(1) two times : (2) equal to
(3) Thalfof : (4) None of the above

87.  In thin shell, longitudinal stress (81,) is given by
If p = Internal pressure
t = Thickness of cylinder

d = Internal diameter of cylinder

pd pd pd pd
1 = 2 = 3 —_— 4 =
@ 4t 2) 8t @ 12t ) 6t

88. If the spherical and cylindrical thin vessels made of same material are of

same diameters, subjected to same pressure, then which vessel is having smaller
thickness ?

(1) Spheﬁcal _

(2) Cylindrical

(3) Both have same thickness
(4) None of the above

i
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89.  The ratio of Young’s modulus to the modulus of rigidity for a material having
Poisson’s ratio 0-2 is given by
1) 12/5 (2) 5/12 (3) 5/14 (4) 14/5
90. Which of the following are usually considered as thin cylinders ?
(1) Boilers (2) Tanks
(3) Steam pipes (4) All of the above
91. The strain energy stored in a simply supported beam of span ‘T’ and flexural rigidity
‘ET due to a central concentrated load ‘W’ is
W2L2 213
D (2 YL
48 E1 48EI]
WZLS W2 2
3 (9 YL
96 E1 96 E1
92. Two solid shafts A and B are made of the same material. Diameter of A is twice the
diameter of B. The ratio of strength of A to B in torsion is
(1) 2 (2 4 (3) 8 (4) 16
93. Torsion equation for circular shaft is
If 1 = Shear stress
R = Radius of shaft
9 = The angle of twist in radian
C = Modulus of rigidity
I = Length of shaft
T Cb6 2t Co
L= 9y 2t - =2
(1) R N (2) R ;
T Co 2t Co
_— = — (4 —_— =
® 2R { ) R 2!
94, The shape of shear force diagram for cantilever beam carrying uniformly distributed
load (u.d.1) over its length is
(1) Rectangular (2) Triangular
(3) Parabola (4) Circular

oo HATATS SIFT / SPACE FOR ROUGH WORK
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95.  The point of contraflexure is also called
(1)  the point of inflexion
(2)  avirtual hinge
(3) Either of the above
(4) None of the above
96. If for a given material ‘E’ is Young’s modulus and ‘G’ is modulus of rigidityl, then
what is ratio of ‘B’ and ‘G’, if Poisson’s ratio is 0-357
1) 135 2y 2.7
3 2 {4) 375
97.  Modulus of rigidity is defined as the ratio of
(1)  shear stress to shear strain
(2} linear stress to linear strain
(8) linear strain to lateral strain
(4) lateral strain to linear strain
98.  Poisson’s ratio is a ratio of
(1) Modulus of elasticity and modulus of rigidity
(2) - Stress and strain
(3) Lateral strain and linear strain
(4)  None of the above
99. A thin cylinderal shell of diameter ‘d’, wall thickness ¢ ig subjected to an internal
fluid pressure ‘P, 1t ® is Young’s modulus and 1 is Poisson’s ratio for cylinder
: m
material, which of the following expressions give volumetric strain of cylinder ?
Pd 2 Pd 2
D —f25-% —Zl5_ %
W 2tE[ mJ @) 2tE( mJ
Pd 2 Pd 2
3 —=(5-=2 49 —|a5_=
3tE( m J @ 3tE( m)
100.

the following methods ?

(1) Double Integration Method
(2) Moment Area Method

(3) Macaulay’s Method

(4)  Any of the above
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Pick out the correct word to fill in the blank :

Q. No. 201. 1 congratulate you your grand success.
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