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1. Moment of aforce about apointis:
(A) Sameas Couple
(B) SameasTorgue
(C) Magnitude of Force multiplied by perpendicular distance from the point of Force
(D) Same as moment of couple

2. Incaseof cocurrent coplanar forces the condition for equilibriumis:
(A) TH=0,2V=0,ZM=0 (B) *H=0,2V=0
(C) XH=0,2M=0 (D) XV=0,XM=0

3. Theresultant of forces P =—2i — 3j and Q = 3i —4j will liein which quadrant ?
(A) First (B) Second
(C) Third (D) Fourth

4. A body isacted upon by anumber of coplanar, non-concurrent forces, it may :
(A) rotate about itself without moving
(B) becompletely at rest
(C) moving in one direction and rotating about itself
(D) None of the above

5. Two skew shafts can be connected by gears.
(A) straight spur (B) spira bevel
(C) crosshdlica (D) straight bevel

6. Themass moment of inertiaof rectangular plate of mass M and sides aand b about an axis
perpendicular to plate throughiitis:

M 2 9 Ma2 Mb?

(A) 6 (a +b ) (B) BVEETE
M, 2 2 bd®

(® E(a +b?) (D) T3

7. Twoforcesare at an angle of 120°. If the bigger forceis 40 N and the resultant to smaller

Forceratiois \/5, then the smaller force will be;

(A) 20N (B) 40N
(C) 80Kg (D) None of the above
TDC-41597-A 3 [Turn over
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8. From gravitational law the weight W of an 80 kg in spacecraft travelling in acircular orbit
280 km above earth is:
(A) 728N (B) 804-8N
(C) 646N (D) None of above
9. A 50 kg homogeneous smooth sphere rests on the 30° incline at A and bears against the
smooth vertical wall B. The contact forceat A and B are:
(A) F,=566N,F,=283N (B) F,=283N,F,=566N
(C) F,=566N,F,=180N (D) F,=180N,F,=283N
10. A uniform of length 3-6 m between support has a mass of 50 kg per meter of length. If a
mass of 300 kg is placed at 2-4 m from left end support A, the reactions at supports A and
B are:
(A) A ,=2840N,B =1850N (B) A, ,=1864N,B =2840N
© A,=1850N,B =2840N (D) None of above
11. Thetensionin the cable supporting alift :
(A) islesswhen moving upward (B) islesswhen moving downward
(C) ismorewhen moving downward (D) ismore when moving upwards
12. A body of mass m moving with constant velocity hitsanother body of the same massat rest
and sticksto it. The velocity combined masses after collisionis:
A v B) V
A (8)
Vv
(C) 2V (D) >
13. Theinherent property of abody which offers resistance to changeis:
(A) weight (B) mass
(© momentum (D) inertia
14. A block of mass m attached to aspring of stiffnessK ispushed to the right side-away from
support with velocity v when the spring is unstretched. The maximum extension of spring
XIS:
A L N0 B b = \/E (D)
A om (B) b=y
C ﬁ -0 D d= \/K X))
© (D) d=q—
TDC-41597-A 4
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A truck of 6 ton massis moving on alevel terrain at a speed of 80 kmph, when brakes are
applied. The braking force is of constant magnitude of 4 N/ton. The distance travelled
beforecoming torest is:

(A) 69m (B) 7162m

(C) 61.72m (D) 7261m

The pressure angle between a pair of mating gearsis:

(A) Common tangent at p.c.d. and arc of contact

(B) Common tangent at p.c.d. and common tangent on base circle
(C) Ratio of arc of contact & path of contact

(D) None of above

The dimensions of power are:

(A) ML2T? (B) MLT?®

(C) ML7T3 (D) ML2T3
Which of the following isascalar quantity ?

(A) energy (B) momentum
(C) torque (D) impulse

19. A ball isdropped from a height of 9 m on a horizontal floor. If it rebounds to a height of
4 m after striking the floor, the coefficient of restitution between the ball & thefloor is:
A 1 B 2
A 3 B) 3
C 3 D 4
© 3 ®) 3
20. InaSimple Harmonic Motion the time period T isgiven by :
A 2n B) 2
A (B) 2no
C = D
© 2 (D)
21. When abody slides down on inclined surface the acceleration of the body is given by :
(A) g (B) gsinb
(C) gcos6 (D) gtano
22. Thelink or element must be:
(A) rigid body (B) resistant body
(C) both (a) & (b) above (D) None of the above
TDC-41597-A 5
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When two elements have surface contact when relative motion takes place and surface of
one element slides over the surface of other, the pair formed isknown as :

(A) higher pair (B) lower pair

(C) force-closed pair (D) turning pair

A kinematic chain requires minimum of :

(A) 2linksand 2 turning pair (B) 3linksand 3 turning pair
(©) 4linksand 4 turning pair (D) None of above

The time period of a compound pendulum isequal to :

9 (B) 2 KZ+h?
K?+h? gn

o L K2 +h? 5 1 [ gn
© 2n gh (©) 2n | K2 + h?

where K isradius of gyration about an axes through C.G and h is the distance of its C.G.
from the axis of suspension.

(A) 2=m

A harmonic motion is expressed as
X
x =125 pin (157[1 — 5)
where x isin meters. The frequency of motion would be :
(A) 1-25Hz (B) 15Hz
(C) 15nHz (D) 7-5Hz

A vibrating mass under the condition of resonance has phase angle (i.e. angle between
displacement vector and disturbing force vector) as:

TU
(A) @ ®)
© (D) =

A circular disc of moment of inertia J is attached to lower end of elastic vertical shaft
which isfixed at other end. If the mass of shaft issmall and K is the torsional stiffness of
shaft, the natural frequency of torsional vibrationis:

B) ®n= 1/5

(A) (B) ©n= 4y
3 o2
(C) o= K (D) o, =2n "
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A simply supported beam of length L between supportsisloaded at the center of beam with
amass M. The natural frequency in Hz would be::

1 [48E 48El
— TC
2\ ML

1 |16El 5 1 [48El
2n\ M3 P VT
In aHartnell governor if the stiffness of spring isincreased, the governor will :

(A) Become more sensitive (B) Becomesless sensitive
(C) StartsHunting (D) Become isochronous

The number nodes in a shaft carrying two rotors at two ends will be:
(A) Zero (B) One
(C) Two (D) None of above

Modulus of rigidity isgiven by :

stress compressivestress
(A) strain (8) compressivestrain
c shear stress o) N
© shear strain (B) None

Atensileload ‘P actsonalength| and areaof cross-section A. The changein length would
be

P
(A) TAE (B)

Pl Al
© AE (D) E

A cantilever beam of length ‘I’ carriesauniformly distributed |oad over the whole length.
The bending moment diagram will be:

(A) Parabolawith maximum ordinate at the centre

(B) Parabolawith maximum ordinate at cantilever end

(C) Triangle with maximum ordinate at free end

(D) Triangle with maximum ordinate at cantilever end

TDC-41597-A 7
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A simply supported beam carries a uniformly distributed load of W Newton unit length
over the whole length ‘I’. The shear force at the centreis:

¢ 2

) - ® * -
w/

© 4 (D) Zero

A solid circular shaft of diameter D carries an axia load W. If the same load is applied
axialy to ahollow cylinder shaft of inner diameteras%,theratio of stressin solid shaft

to that of hollow shaft would be :

(A) (B)

wlh NI
Alw MR

© (D)

d3
The expression El d—g at section of member represent :
X

(A) Shearingforce (B) Rateof loading
(©) Bending moment (D) Slope

When ashaft is subjected to torsion, the rel ation between maximum shear stressf, modulus
of rigidity G of the shaft and the angle of twist 6 isgiven by :

Go6 R
A T 7L B)

© (D)
where L islength of shaft and R is the radius of shaft.

39. Inmetal cutting operation continuous chips are produced while machining :
(A) brittle material (B) ductile material
(C) bhard material (D) soft materia
40. Inmeta cutting operation chips are formed due to :
(A) Linear deformation (B) Shear deformation
(C) Linear trandation (D) None
TDC-41597-A 8
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The average cutting speed for machining cast iron by a high speed steel tool is:

(A) 10 m/min (B) 22 m/min
(©) 30 m/min (D) 300 m/min

The relationship between tool life ‘T’ and cutting speed ‘V’ inm/minisgivenas:

(A) V"T=C (B) VT'=C
Vn TI’]

where C isconstant and ‘n’ is an exponent depending upon tool and workpiece.

Tool Signature:

(A) isanatural method of tool identification
(B) isanumerical method of tool identification
(C) representstooal life

(D) none of the above

44. Operation of cutting holesin sheet by apressisknown as:
(A) drilling (B) shearing
(C) extrusion (D) none of above
45. Cold chisel aremade by :
(A) rolling (B) forging
(C) piercing (D) drawing
46. Forging of steel isdone at atemperature of :
(A) 400°C (B) 800°C
(C) 1000°C (D) 1300°C
47. Seam welding is used for metal sheets having thicknessin the range of :
(A) 0:-025to 3 mm (B) 3to6mm
(C©) 6to10 mm (D) morethan 10 mm
48. Which of the following defect in castingsis caused by the molten metal ?
(A) Scab (B) Swell
(C) Shrinkage (D) Blow Holes
49. Inwirecut EDM the electrodeis:
(A) athinwire (B) athin sheet
(C) acopper bar (D) atungsten plate
TDC-41597-A 9
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50. Which of the following isasingle point cutting tool ?
(A) Milling cutter (B) Hacksaw blade
(C) Grinding whesel (D) Parting tool
51. Which type of gear can be manufactured by extrusion process ?
(A) Bevel Gears (B) Harring bon Gear
(C) Helica Gear (D) Spur Gear
52. Internal Gearsand splines used in automobile industry are manufactured by :
(A) Casting (B) Milling
(C) Broaching (D) Gear shaping
53. Gears made by sand casting areused in :
(A) Automobile (B) Machinetools
(C) Diesel locomotives (D) Concrete mixers
54. The process which takes place below recrystallisation temperature, is known as :
(A) bhot working process (B) cold working process
(C) casting process (D) none of above
55. Slaginclusionin castingisa:
(A) Surface defect (B) Internal defect
(C) Superficial defect (D) None
56. Time study isdone by means of :
(A) Stop watch (B) Time study sheet
(C) Planning chart (D) Both (A) and (B) above
57. Time standards developed by time study can be used for :
(A) planlayout (B) budgetary control
(C) equipment selection (D) wages& incentives
58. Graphic representation of the separabl e steps of each pertinent body member of theindividual
iIsknown as:
(A) Bar chart (B) SIMO chart
(C) Gantt chart (D) None
TDC-41597-A 10
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59. Layout suitable for automobile manufacturing unit is

(A) processlayout
(C) combination layout

(B) product layout
(D) all above

60. Objective of work measurement isto :
(A) plan and schedule the production
(B) formulate proper incentive scheme
(C) estimate the selling price and delivery date

(D) al above

61. Break even analysisconsist of :
(A) fixed expense
(C) sdlesrevenue

(B) variablecost
(D) all above

62. Direct cost of aproject constitutes

(A) cost of material
(C) both (A) and (B)

(B) wages of labour
(D) none

63. A continuousproduction of products of samedesign onaline of machinesarranged according
to the required sequence of operation isknown as:

(A) flow production
(©) line production

(B) mass production
(D) continuous production

64. The unit cost in case of batch production as compared to jobbing productioniis:

(A) High
(C) Same

(B) Low
(D) None

65. Jobs going behind schedule are conveniently shown in

(A) bar chart
(C) travel chart

(B) Gantt chart
(D) pi chart

66. Mathematical technique used for finding the best use of limited resources of concerninan

optimum manner, is known as :
(A) queuing theory
(C) vaueanaysis

67. Queuing theory isused for

(A) job-shop scheduling
(C) traffic congestion studies

TDC-41597-A

(B) Linear programming
(D) gametheory

(B) inventory problems
(D) all above
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For aclosed system the difference between heat added to the system and work done by the
systemisequal to changein:

(A) temperature (B) internal energy

(C) enthapy (D) entropy

Specific heat is the amount of heat required to raise the temperature :
(A) by unit degree of a substance (B) by unit degree of unit mass
(C) by 10? degree of unit mass (D) none

When two bodies are in thermal equilibrium with a third body, they are also in thermal
equilibrium with each other. This statement is :

(A) Zeroth law of thermodynamics (B) First law of thermodynamics

(C) Second law of thermodynamics (D) None of the above

According to kinetic theory of gases, at absolute zero :
(A) specific heat of molecules reduces to zero

(B) kinetic energy of molecules reducesto zero

(C) volume of gasreducesto zero

(D) pressure of gas reducesto zero

72. Equal volume of all gases at same temperature and pressure contain equal number of
molecules. Thisisaccording to :
(A) Charle'slaw (B) Avogadro law
(C) Joule'slaw (D) Gay Lussac law
73. Inisothermal expansion, work done by a gas dependson :
(A) atomicity of gasonly (B) expansion ratio only
(C) adiabatic index (D) both (A) and (B) above
74. When aperfect gasis expanded through an aperture of minute dimensions, the processis:
(A) isothermal (B) adiabatic
(C) isentropic (D) throttling
TDC-41597-A 12
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75. If v isthevolumeat beginning and v, isvolume at the end of expansion, then the expansion
ratio‘r’ isgiven by :

Y V2

), ®)

Vi1+V
© ~u ©)

76. Theefficiency of the Carnot cycle can beincreased by :
(A) increasing the highest temperature
(B) decreasing the lowest temperature
(C) decreasing the highest temperature
(D) both (A) and (B) above

77. Compression ratio of apetrol engineis:
(A) 3to6 (B) 5t08
(C©) 15to20 (D) 20to30

78. Theefficiency of aRankine cycle:
(A) increaseswith decreasing temperature of heat rejection
VD v, (B) decreaseswith decreasing temperature of heat rejection
V-V (C) decreases with increasing temperature of heat rejection
(D) none

79. The Reynolds number for pipe flow isgiven by :

VD

(A) ®)
VDp vo
© ®

80. The mercury water manometer indicates a gauge difference of 400 mm. The difference of
pressure measured in meters of water is:

(A) 04 (B) 08
(C) 108 (D) 544

TDC-41597-A 13 [Turn over
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Steady flow occurs when :

(A) The pressure does not change along the flow
(B) Thevelocity does not change

(C) Thereisno obstruction on the path of flow
(D) Conditions do not change with time

The continuity equation in ideal fluid flow :

(A) Statesthat the net rate of inflow into any small volume must be zero
(B) Statesthat energy isconstant every wherein the fluid

(C) Statesthat energy remains constant along stream line

(D) Appliestoirrotational flow

Which of the following islaminar flow ?

(A) Riseof water in plants through roots

(B) Movement of blood in the arteries of a human body
(C) Flow of oil in measuring instruments

(D) All above
84. Thedimensions of dynamic viscosity are:
(A) ML?T? (B) MLT?
(C) MLT? (D) ML?T
. RV = "
85. TheBernoulli’sequation 2_+_+ Z = constant represent total energy per unit :
g v
(A) mass (B) volume
(C) weight (D) specific weight
86. Theloss of energy in commercial pipe fitting is denoted by loss coefficient ‘K * which is
expressed by :
v?2 v?
h =K, — h =K, —
(A) Mo L 2g (B) M L g
h = LV
(© K, 29 (D) None
TDC-41597-A 1F4
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The boundary layer existsdueto:
(A) SurfaceTension (B) Fuid density
(C) Fluidviscosity (D) All above

Thelaminar boundary layer changesfrom Laminar to turbulent when plate Reynol ds number
approachesavalueintherange:

(A) 2x10°to5x 10° (B) 2x10°to8x 108

(C) 3x10°to6x10° (D) None of above

The discharge for a laminar flow through a pipe of diameter 40 mm having centre-line
velocity of 1-5 m/sin m¥/sis:

A 3n B
(A) I (8)
© (D)
90. InaNavier-Stoke equation the force considered is:
(A) viscousforce (B) pressureforce
(C) gravity force (D) all above
91. Transfer of heat from one body to another takes place :
BT (A) when thereistemperature difference between the bodies
i S—— B) b [ [
25080 (B) both bodies must be in contact
(C) both bodies must be solid
(D) al above
92. According to Fourier’slaw, amount of heat flow Q through the body in unit timeisequal to:
(A)
dx
K—
®) dT
dT
KA —
(© ix
dx _ .. - .
(D) KA m ; where K iscoefficient of thermal conductivity, A issurface areaof heat flow,
dr . : . .
Y temperature gradient and dx is body thickness
TDC-41597-A 15
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93. Thermal conductivity of air at room temperature in KCal/m-hr-°C is approximately :
(A) 0-051 (B) 0-09
(© 010 (D) 051

Q
94. Theratio of heat flow Q_/; from two walls of same thickness having thermal conductivity

K, = 2K, for the same temperature difference will be:

1 1
(A) 5 (B) 1

© 2 (D) 4

95. Pipesareisolated so that :
(A) they may not break under pressure
(B) thereis minimum corrosion
(C) they can withstand higher fluid pressure
(D) heat loss from the surface is minimized

96. Steady state heat transfer occurs when :
(A) theflow of heat is negligible
(B) theflow of heat isuniform
(C) theflow of heat isindependent of time
(D) theflow of heat isuniformly decreasing

97. Three metal walls of same cross-sectiona area having thermal conductivity in the ratio
1:2: 4transfer heat at therate of 15000 kcal/hr. For samethickness of wall, thetemperature
drop will beintheratio:

(A) 1:2:4 B) 4:2:1
11 i1
© 1.2.4 (D) 4.2.1

98. Thevalue of Prandtl number for air is of the order of :

(A) 1000 (B) 67
(©) 97 (D) 07
TDC-41597-A 16
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99. In heat exchanger design one transfer unit means:

(A) condition when the changeintemperature of one stream numerically equalsthe average
driving force

(B) The section of heat exchanger which will cause temperature drop of one degree
centigrade

(C) The equivelent length of tubes in case the heat exchange was for a temperature
difference of 1°C

(D) Onefluid exchanging with another fluid of the same chemical composition

100. Which of thefollowing power plant will giveleast running cost of the production of electric

power ?
(A) Steam power plant (B) Diesel engine power plant
(C) Gasturbine power plant (D) Nuclear power plant

101. The carbon percentage in diesel oil isnearly :
(A) 86% (B) 74%
(C) 66% (D) 52%

102. Which plant has least pollution problem ?
(A) Steam power plant (B) Hydro-electric power plant
(C) Gasturbine power plant (D) Nuclear power plant

103. The generating station is to supply four regions of loads with peak demands of 10 MW,
15 MW, 20 MW and 30 MW. If the diversity factor is 1-5 the maximum demand on the

station is:
(A) 70MW (B) 60 MW
(C) 50 MW (D) 45MW

104. Steam entersthe steam nozzle at :
(A) low pressure and low velocity (B) high pressure and high velocity
(C) high pressure and low velocity (D) low pressure and high velocity

105. The expansion of steam in nozzle follows::

(A) RankineCycle (B) Carnot Cycle
(C) JouleCycle (D) Stirling Cycle
TDC-41597-A 17 [Turn over
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106. Ratio of useful heat drop to the isentropic heat drop isknown as:
(A) boiler efficiency (B) nozzleefficiency
(C) condenser efficiency (D) vacuum efficiency

107. Theisentropic expansion of initially dry saturated steam through the nozzle may approximately be given

by :
(A) PV =constant (B) PV'Z=constant
(C) PV =constant (D) PV2=constant

108. During idling a petrol engine requires:
(A) lean mixture (B) rich mixture
(C) chemically correct mixture (D) none of above

109. In spark ignition engine the possibility of knocking can be reduced by :
(A) increasing compression ratio
(B) decreasing compression ratio
(C) increasing the coolant temperature
(D) advancing the spark timing

110. Power plant having least running cost of production of electric power is:
(A) Gasturbine power plant (B) Hydroelectric power plant
(C) Nuclear power plant (D) Steam power plant

111. In S.I. unit one tonne of refrigeration isequal to:
(A) 110 kJmin (B) 210 kJ/min
(C) 50 kJImin (D) none

112. A refrigerant should have low :
(A) boiling point (B) specific heat of liquid
(C) specific volume of vapour (D) all above

113. Freon-12 has operating pressure about :

(A) 2kg/cm? (B) 8kg/cm?
(C) 15kg/cm? (D) 30kg/cm?
TDC-41597-A lFS
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114. The domestic refrigerator has C.O.P. :
(A) morethan 1 (B) lessthan1
(C) equatol (D) none

115. In apsychometric chart sensible heating or cooling is represented by :
(A) averticd line (B) ahorizonta line
(C) acurvedline (D) aninclinedline

116. During dehumidification process specific humidity :
(A) increases (B) decreases
(C) remains same (D) none

117. Lowest C.O.P.isof :
(A) vapour compression cycle using dry compression
(B) vapour compression cycle using wet compression
(C) vapour compression cycle with superheated vapour
(D) vapour absorption cycle

118. Mass of water vapour present in 1 m? of dry air isknown as:
(A) relative humidity (B) absolute humidity
(C) percentage humidity (D) humidity ratio

119. A storage tank which receives refrigerant from evaporator and prevent from flowing into compressor is

known as:
(A) accumulator (B) agitator
(C) condenser (D) balancer

120. C.O.P. of avapour absorption system can be increased by using :

(A) vapour compressor (B) heat exchanger
(C) both (a) & (b) above (D) none
TDC-41597-A 19
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