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101.

102.

103.

104.

10S.

106.

107.

108.

109.

Which of the following characteristics does not change during a reversible adiabatic process?
(A) Enthalpy (B) Internal energy

(C) Rate of heat exchange .Entropy

Thermal diffusivity of a substance is:

.Proportional to thermal conductivity

(B) Inversely Proportional to thermal conductivity

(C) Proportional to square of thermal conductivity

(D) Inversely proportional square of thermal conductivity

The product of two complex numbers 1 +i and 2-5i is

& -si (B) 3-4i

(C) -3-4i D) 7+3i

A rotameter is used to measure

(A) Rotational speed of a shaft

(B) Kinetic energy of bodies in motion

.Flow of liquids

(D) Twist produced in a shaft subjected to torque

The efficiency of a simple gas turbine can be improved by using a regenerator, because the
(A) Work of compression is reduced

.Heat required to be supplied is reduced

(C) Work output of the turbine is increased

(D) Heat rejected is increased

In a petro engine, the tendency of detonation increases with

(A) Retarded spark timings (B) Running the engine at high speeds
.Supercharging (D) Increasing the cooling rate

A condenser of a refrigeration system rejects heat at rate of 120KW, while its compressor
consumes a power of 30 KW. The coefficient of performance of the system would be

1 1
A) 1 (B) 3

@: (D) 4

What is the shape of the shearing stress distribution across a rectangular cross-section beam
(A) Triangular

.Parabolic only

(C) Rectangular only

(D) A combination of rectangular and parabolic shape

Two like parallel forces are acting at a distance of 24 mm apart and their resultant is 20 N. If the
line of action of the resultant is 6 mm from any given force, the two forces are

@i5NandsN (B)20 N and 5N
(C)15And 15N (D) none of these
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110. Inversion of a mechanism is
(A) Changing of a higher pair to lower pair
.Obtained by fixing different links in a kinematic chain
(C) Turning it upside down
(D) Obtained by reversing the input and output motion

111. Which of the following is the extensive property of a thermodynamics system?

(A) Pressure (B) Temperature
(C) Density .Volume
112. A process that does not involve heat is called
(A) Equilibrium process (B) Thermal process
.Adiabatic process (D) Isothermal process
113. Kelvin - Plank’s statement deals with
.Conversion of heat into work (B) Conservation of energy
(C) Conservation of heat (D) Conservation of mass

114. The thermal efficiency of theoretical Otto cycle
(A) Increases with increase in isentropic index y
.Increases with increase in compression ratio
(C) Does not depend upon the pressure ratio
(D) Follow s all the above

115. In a two stage gas turbine plant, with intercooling and reheating
.Both work ratio and thermal efficiency improve
(B) Thermal efficiency improves but work ratio decreases
(C) Both work ratio and thermal efficiency decrease.
(D) Work ratio improves but thermal efficiency decreases

116. For a gas turbine the pressure ratio may be in the range
@50 22 (B) 16 to 18
(O)3to5 D)2to3

117. With the increase in pressure ratio thermal efficiency of a simple gas turbine plant with fixed
turbine inlet temperature

.Increases (B) Decreases

(C) First increases and then decreases (D) First decreases and then increases
118. Greater the difference between jet velocity and aeroplane velocity

(A) Less the propulsive efficiency

(B) Greater the propulsive efficiency

.Unaffected is the propulsive efficiency

(D) None of the above.

119. A circular solid disc of uniform thickness 20mm, radius 200mm and mass 20kg is used as a fly
wheel. If it rotates at 600rpm, the kinetic energy of the fly wheel, in Joules is

(A) 3160 (B) 1580
@90 (D) 395
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120.

121.

122.

123.

124.

125.

126.

127.

128.

A simple pendulum of length 5m, with its bob of mass 1 kg, is set 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 the
mean position is

.Zero (B) 5N

(C) 2.5N (D) 25N

The ratio of tension on the tight side to that of the slack side in a flat belt drive is
.An exponential function of the product of coefficient of friction and lap angle
(B) Proportional to the product of coefficient of friction and lap angle

(C) Proportional to lap angle

(D) Proportional to the coefficient of friction

If the principal stresses in a plane stress problem are c1= 100MPa, 62= 40MPa, the magnitude
of the maximum shear stress (in MPa) will be

(A) 40 (B) 60

(C) 20 @30

In terms of Poisson’s ratio of Young’s Modulus (E) to Shear Modulus (G) of elastic material is
(A) 2(1 - p) @:0 -+

(C) 1211 - p) D) 12(1+ )

A thin cylinder of inner radius 500 mm and thickness 10 mm subjected to an internal pressure
of 5 MPa. The average circumferential (hoop) stress in MPa is

(A) 100 (B) 1000
@250 (D) 500
A long thin walled cylindrical shell, closed at both ends, is subjected to an internal pressure.

The ratio of the hoop stress (circumferential stress) to longitudinal stress developed in the shell
is

(A) 0.0225 @:.0

(0) 2.25 (D) 4.0

For a simply supported beam on two end supports the Bending Moment is maximum
(A) On the supports (B) At mid span

(C) Where the deflection is maximum .Where there is no shear force

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

(A) 2PL/3 (B) PL/3
@):rLy (D) PL/9

The beams, one having square cross section and another circular cross section, are subjected to
same amount of bending moment. If the cross section area and the material of both the beams
are the same then

(A) Both beams will experience same deformation
(B) Maximum bending stress developed in both the beams is the same
.The circular beam experiences more bending stress than the square one.

(D) The square beam experiences more bending stress than the circular one
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129.

130.

131.

132.

133.

134.

135S.

136.

137.

138.

139.

In a queuing problem, if the arrivals are completely random, then the probability distribution,
of number of arrivals in a given time is

.Poisson distribution (B) Normal distribution

(C) Binomial distribution (D) Exponential distribution
The spring constant of a helical compression spring does not depend on
(A) Wire diameter (B) Number of active turns
(C) Coil diameter .Material strength

The crystal structure of austenite is

(A) body centered cubic .face centered cubic

(C) hexagonal close packed (D) body centered tetragonal
Which of the following operation does not use a jig

(A) drilling (B) reaming

.turning (D) tapping

An autocollimator is used to

.measure small angular displacements on flat surface
(B) compare known and unknown dimensions

(C) measure the flatness error

(D) measure roundness error between centers

In which one of the following machining manual part programming is done?

(A) CNC machining .NC machining

(C) DNC machining (D) FMS machining

A single-phase full wave rectifier is a

(A) single pulse rectifier (B) multiple pulse rectifier
.two pulse rectifier (D) three pulse rectifier
PERT is a technique which is:

.event oriented (B) activity oriented

(C) time oriented (D) work oriented

The internal energy of an ideal gas is a function of
(A) pressure only (B) pressure and volume
(C) pressure, volume and temperature .absolute temperature only

Fins are usually provided to a heat exchanger surface in order to augment heat transfer by
increasing the

(A) heat transfer coefficient .surface area

(C) turbulence level (D) temperature difference
Eigenvalues of a real symmetric matrix are always

(A) positive (B) negative

.real (D) complex
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140. The most commonly used moderator in nuclear power plants is

.heavy water (B) concrete and bricks
(C) steel (D) graphite
141. Morse test is used to determine mechanical efficiency of:
(A) two stroke single cylinder engines (B) single cylinder C.I. engine
(C) 4 stroke single cylinder engine .multi cylinder engine
142. During the adiabatic cooling of moist air
(A) DBT remains constant (B) specific humidity remains constant
(O) relative humidity remains constant .WBT remains constant

143. Consider a bar of length ‘I’, breadth ‘b’ and thickness‘t’ subjected to an axial pull or tension
‘P’. The resulting volumetric strain will be equal to

.e(l—Zu) (B) 2e(1-2u)

(©) e(1+2u) D) 3

Where L1 is the Poisson’s ratio and € is the longitudinal strain
144. According to Lami’s theorem

(A) the three forces must be equal

(B) the three forces must be at 120° to each other

(C) the three forces must be in equilibrium

.if the three forces acting at a point are in equilibrium, then each force is proportional to the
sine of the angle between the other two

145. The working surface above the pitch surface of the gear tooth is termed as
(A) addendum (B) dedendum
(C) flank @ tace
146. Wax pattern is used in
(A) shell moulding (B) die casting
(C) centrifugal casting .investment casting
147. Hardness of steel greatly improves with
(A) annealing . cyaniding
(C) normalising (D) tempering
148. A feeler gauge is used to check the
(A) pitch of the screw (B) surface roughness
.thickness of clearance (D) flatness of a surface
149. The central Processing Unit of a mini computer uses which of the following blocks
1. Memory unit 2. Control unit
3. Arithmetic unit 4. Output unit
Select the correct answer using the codes given below:
(A) 1 and 2 (B) 1 and 3
@: anas (D) 1 and 4
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150.

151.

152.

153.

154.

15S.

156.

157.

158.

159.

160.

Which of these is the best description of a Zener diode?

(A) it works in the forward region

(B) it is a rectifier diode

(C) it is a constant electric current device

.it is a constant voltage device

The bolts in a rigid flanged coupling connecting two shafts transmitting power are subjected to
.Shear force and bending moment (B) Axial force and torsion

(C) Bending moment and torsion (D) Shear force only

The expected life of a ball bearing subjected to a load of 9800 N and working at 1000 rpm is
3000 hours. What is the expected life of the same bearing for a similar load of 4900 N and speed
of 2000 rpm

(A) 3000 hours (B) 6000 hours

(C) 9000 hours @) 12000 hours

If the load on a ball bearing is reduced to half, the life of the ball bearing will
(A) Remain the same (B) Increase 2 times

(C) Increase 4 times .Increase 8 times

Starting friction is low in

(A) Boundary lubrication (B) Mixed (or semi fluid) lubrication
.Hydrostatic lubrication (D) Hydrodynamic lubrication

In thick film hydrodynamic journal bearings, the coefficient of friction
.Decreases with increase in load (B) Increases with increase in load
(C) Decreases with increase in speed (D) Independent of speed or load

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

.Pressure angle (B) Circular pitch

(C) Pitch diameter (D) Aspect ratio

Large speed reductions (greater than 20) in one stage of a gear train are possible through

(A) Helical gearing (B) Bevel gearing

(C) Spur gearing .Worm gearing

Which one of the following is used to convert a rotational motion into a translational motion?
(A) Worm gears (B) Double helical gears

.Rack and pinion gears (D) Bevel gears

In a Newtonian fluid shear stress is

(A) Inversely proportional to the velocity gradient
.Directly proportional to the velocity gradient

(C) Independent of the velocity gradient

(D) Practically zero

The dimension of surface tension is

@M (B) MT-!
(C) ML2 (D) ML-!
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161.

162.

163.

164.

16S.

166.

167.

168.

169.

In a spring mass-system, the mass is m and the spring constant is k. the critical damping
coefficient of the system is 0.1 kg/s. In another spring-mass system, the mass is 2m and the
spring constant is 8k. the critical damping coefficient ( in kg/s) of this system is

(A) 1.6 (B) 0.8
@04 (D) 0.2

In a structure subjected to fatigue loading, the minimum and maximum stresses developed in a
cycle are 200MPa and 400MPa respectively. The value of stress amplitude (in MPa) is

(A) 600 (B) 300

(C) 200 @100

The process of shot peening increases the fatigue life of steel springs mainly because it results in
(A) Damping of vibration (B) Surface hardening

(C) Increased stiffness of the material .Residual compression at the surface

A streamlined body is defined as a body about which

(A) The vortex drag is zero (B) The flow is along the streamlines
.The flow separation is suppressed (D) The flow is laminar

A velocity field is described as

V= 3x2yi - 6xyzl€

Where x, y, z are in m and V in m/s. The above equation represents

(A) A rotational flow (B) An irrotational flow
(C) A steady flow .An incompressible flow
NavierStoke’s equation represents the conservation of

(A) Mass .Momentum

(C) Pressure (D) Energy

Within boundary layer for a steady incompressible flow, the Bernoulli equation

(A) holds because the flow is steady

(B) holds because the flow is transitional

(C) holds because the flow is incompressible

.does not hold because the flow is frictional

The parameters which determine the friction factor for turbulent flow in a rough pipe are
(A) Froude number and relative roughness

.Reynolds number and relative roughness

(C) Mach number and relative roughness

(D) Froude number and Mach number

The predominant forces acting on an element of fluid in the boundary layer over a flat plate in
a uniform parallel stream are

.Viscous and inertia forces (B) Inertial and parallel forces

(C) Viscous and pressure forces (D) Viscous and body forces
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170.

171.

172.

173.

174.

175.

176.

For laminar flow through a long pipe, the pressure drop per unit length increases
(A) In linear proportion to the cross sectional area

.In inverse proportion to the cross sectional area

(C) In proportion to the diameter of the pipe

(D) In inverse proportion to the square of cross sectional area

Three metal walls of same wall thickness and cross-sectional area have thermal conductivities
k, 2k and 3k respectively. For the same heat transfers, the temperature drops across the wall
will be in the ratio

(A) 1:2:3

@21

O 1:1:1

(D) temperature drop ratios cannot be worked out as the given data is insufficient
A discontinuous real function can be expressed as

(A) Taylor’s series and Fourier series

(B) Taylor’s series and not by Fourier’s series

(C) neither Taylor’s series nor Fourier’s series

.not by Taylor’s series, but by Fourier’s series

Cavitation occurs when:

(A) pressure at any point in the flow approaches atmospheric pressure

(B) pressure at any point in the flow approaches critical pressure

.pressure at any point in the flow falls below the vapour pressure at prevailing temperature
(D) pressure at any point in the flow becomes above the vapour pressure at prevailing temperature
A gas turbine cycle with heat exchanger and reheating improves

(A) only the thermal efficiency

(B) only the specific power output

.both thermal efficiency and specific power output

(D) neither thermal efficiency nor specific power output

In I. C. engine, Supercharging is used for:

(A) supplying compressed air to remove combustion products

(B) providing forced cooling to avoid excessive heating

.supplying air to the engine at higher density to increase its mass

(D) injecting excess fuel for more load

The refrigerant used in steam jet refrigeration is

(A) ammonia (B) freon-22

.water (D) brine
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177.

178.

179.

180.

181.

182.

183.

184.

18S.

The shear stress at a point in a shaft subjected to a torque

(A) directly proportional to the polar moment of inertia and to the distance of the point from
the axis

.directly proportional to the applied torque and inversely proportional to the polar moment
of inertia

(C) directly proportional to the applied torque and the polar moment of inertia
(D) inversely proportional to the applied torque and the polar moment of inertia
The coefficient of restitution for inelastic bodies is

.zero (B) one

(C) between zero and one (D) more than one

In a reverted gear train

(A) one gear is always fixed

.the axes of the first and the last gear are co-axial

(C) at least one of the gear axis is in motion

(D) the axes of the first and the last gear are parallel

Carbide tipped tools usually have

.negative rake angle (B) positive rake angle

(C) any rake angle (D) no rake angle

In order to have interference fit, it is essential that the lower limit of the shaft should be
.greater than the upper limit of the hole

(B) lesser than the upper limit of the hole

(C) greater than the lower limit of the hole

(D) lesser than the lower limit of the hole

If the doping level of a crystal diode is increased, the breakdown voltage:

(A) remains the same (B) increased
.decreased (D) none of the above
Which one of the following is NOT a work measurement technique?
(A) time study (B) work sampling

(C) motion time data .micromotion study

Which of the following process is represented by a horizontal line parallel to the abscissa of a
Mollier-diagram?

(A) constant pressure (B) constant temperature
.free expansion on throttling (D) adiabatic expansion

For evaporators and condensers, for the given conditions, the logarithmic mean temperature
difference (LMTD) for parallel flow is

.equal to that for counter flow
(B) greater than that for counter flow
(C) smaller than that for counter flow

(D) very much smaller than that for counter flow
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186.

187.

188.

189.

190.

191.

192.

193.

194.

Stokes theorem connects

.a line integral and a surface integral

(B) a surface integral and a volume integral

(C) a line integral and a volume integral

(D) gradient of a function and its surface integral

In flow through a nozzle, the Mach number is more than unity

(A) in the converging section

.in the diverging section

(C) at the throat

(D) can be in any section of the nozzle depending upon the nozzle profile and geometry
The efficiency of superheat Rankine cycle is higher than that of simple Rankine cycle because
(A) the enthalpy of main steam is higher for superheat cycle

.the mean temperature of heat addition is higher for superheat cycle

(C) the temperature of steam in the condenser is high

(D) the quality of steam in the condenser is low

For constant maximum pressure and heat input, the air standard efficiency of gas power cycles
is in the order

.Diesel cycle, dual cycle, Otto cycle (B) Otto cycle, Diesel cycle, dual cycle
(C) Dual cycle, Otto cycle, Diesel cycle (D) Diesel cycle, Otto cycle, dual cycle
The coefficient of performance of a refrigerator working on Carnot cycle is

(A) T{-Ty/ T, B) T,-T,/ T,

@r.1,-1, (D) T,/T;-T,

The elongation of a circular tapered rod subjected to axial load is given by

(A) 2Pl/r Ed,d, (B) 4PV Ed,d,

(C) 4PUn Ed2d, @)+pyr Ed,d,

A stone of mass m at the end of a string of length ‘I’ is whirled in a vertical circle at a constant
speed. The tension in the string will be maximum when the stone is

(A) at the top of the circle (B) half-way down from the top
(C) quarter-way down from the top .at the bottom of the circle
For a ductile material, toughness is a measure of

(A) resistance to scratching

.ability to absorb energy up to fracture

(C) ability to absorb energy till elastic limit

(D) resistance to indentation

The pitch point of a cam-follower mechanism is

.point on the cam pitch curve having the maximum pressure angle

(B) any point on the pitch circle

(C) any point on the pitch curve

(D) reference point on the follower for the purpose of laying the cam profile
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195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

Die for wire drawing are made of
.carbides (B) cast iron
(C) wrought iron (D) mild steel

The least count of a metric vernier caliper having 25 divisions on Vernier scale, matching with
24 divisions of main scale (1 main scale divisions = 0.5 mm) is

(A) 0.005 mm (B) 0.01 mm

@o.02 mm (D) 0.005mm

In a C-E of BJT configuration, an emitter resistor is used for:

.stabilization (B) ac signal bypass

(C) collector bias (D) higher gain

In ABC inventory control technique, maximum attention is given to those items which are
(A) surplus (B) more in demand

(C) perishable in nature .costly

Under what conditions, the change in the enthalpy of a system equals the heat supplied?
(A) constant volume (B) constant temperature

.constant pressure (D) standard temperature-pressure conditions

For a given heat flow and for the same thickness, the temperature drop across the material will
be maximum for

(A) copper (B) steel

.glass wool (D) refractory brick
T odx

The value of integral J. 1+ 2 is

(A)-m B) /2

(C) m/2 @-

Velocity profile in a turbulent flow is:
(A) Linear (B) Parabolic
.Logarithmic (D) Hyperbolic

A gas turbine plant working on Joule cycle produces 4000 kW of power. If its work ratio is 40%,
what is the power consumed by the compressor?

(A) 2000 kW (B) 4000 kW
@cooo xw (D) 8000 kKW

Which fuel has an octane rating of 100?

.iso-octane (B) normal heptanes
(C) methyl alcohol (D) ethyl fluid

One ton of refrigeration is equal to the refrigeration effect corresponding to melting of 1000 kg
of ice

(A) in 1 hour .in 24 hours
(C) in 1 minute (D) in 12 hours
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206. If Poisson’s ratio of a material is 0.75, then the elastic modulus for the material is
.3.5 times its shear modulus (B) 4 times its shear modulus
(C) equal to its shear modulus (D) 5 times its shear modulus

207. The point, through which the whole weight of the body acts, irrespective of its position, is known

as
(A) Moment of inertia .Centre of gravity
(C) Centre of percussion (D) Centre of mass
208. The unbalanced force due to reciprocating masses

.varies in magnitude but constant in direction
(B) varies in direction but constant in magnitude
(C) varies in magnitude and direction both

(D) constant in magnitude and direction both

209. Which of the following is an advantage of forging?

(A) good surface finish .improved physical property
(C) low tooling cost (D) close tolerance

210. Which one of the following instruments is a comparator?
(A) Tool Maker’s Microscope (B) GO/NO GO gauge
(C) optical Interferometer .dial gauge

211. The most common interpolation methods in continuous path NC machining are
.linear and circular (B) linear and parabolic
(C) circular and parabolic (D) circular and elliptic

212. The n-region has a greater concentration of as compared to the p-region in a P-N
junction diode.
(A) holes .electrons
(C) both holes & electrons (D) phonons

213. A production line is said to be balanced when

(A) there are equal number of machines at each work station
(B) there are equal number of operators at each work station
(C) the waiting time for service at each station is the same

.the operation time at each station is the same

214. The effective number of lattice points in the unit cell of simple cubic, body centered cubic, and
face centered cubic space lattices, respectively, are
(A)1,2,2 @24
(0)2,3,4 D)2,4,4

215. Availability of a system at any given state is

(A) A property of the system
(B) The total energy of the system
.The maximum work obtainable as the system goes to dead state

(D) The maximum useful work obtainable as the system goes to dead state
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216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

Which one of the following numbers represents the ratio of kinematic viscosity to the thermal
diffusivity?

(A) Grashoff number .Prandtl number
(C) Mach number (D) Nusselt number
In the Taylor series expansion of ¢* about x = 2, the coefficient of (x — 2)* is
(A) 1/4! (B) 24/4!

.e2/4! (D) e*/4!

Pitot tube is used to measure

(A) discharge (B) average velocity
(C) pressure at a point .velocity at a point
A Bell-Coleman air refrigeration cycle works as a reversed:

(A) Stirling cycle (B) Otto cycle

(C) Diesel cycle .Brayton cycle

Carburetion is done to:
(A) feed petrol into cylinder (B) govern the engine
.break up and mix the petrol with air (D) heat up the charge to cylinder

For the same operating temperature limit and coefficient of performance (COP) of heat pump
equals

(A) COP of refrigerator (B) (COP of refrigerator)-1

.1+ (COP of refrigerator) (D) 1/(COP of refrigerator)

The unit of elastic modulus is the same as those of

(A) strain, shear modulus and force (B) shear modulus, stress and force
.stress, shear modulus and pressure (D) stress, strain and pressure

The total momentum of a system of masses (i.e. moving bodies) in any one direction remains
constant, unless acted upon by an external force in that direction. This statement is called

(A) Newton’s first law of motion (B) Newton’s second law of motion
(C) principle of conservation of energy .principle of conservation of momentum

For a fully developed flow through a pipe, the ratio of the maximum velocity to the average
velocity is

A1 @:

(0)1.42 D) 4

A fluid flowing through a pipe of diameter d with average velocity V . Over a length L the head

2

loss is given by The friction factor, f for laminar flow in terms of Reynolds number (Re)

2gD
is
0.125 0.0791
(A) f=0.0014+ ReO? B) f= R
14.227 64
C = = —
( )f Re .f Re
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226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

Flow separation past a solid object is caused by
(A) A negative pressure gradient

.A positive pressure gradient

(C) The boundary layer thickness reducing to zero
(D) A reduction of pressure to vapour pressure

The maximum velocity of a one dimensional incompressible fully developed viscous flow, between
two fixed parallel plates is 6 ms~! . The mean velocity of the flow is

(A) 3 ms! (B) 3.5 ms!
@+ s (D) 4.5 ms™!

For laminar flow of a liquid in a smooth pipe at normal temperature and pressure, the pressure
drop is

(A) Inversely proportional to density (B) directly proportional to density
.independent of density (D) proportional to square of density

For a fully developed flow of water in pipe having diameter 10 cm, velocity 0.1 m/s and kinematic
viscosity 10-> m?/s, the value of Darcy friction factor is

@o.064 (B) 0.016

(C) 0.008 (D) 0.004

Cavitation in a hydraulic reaction turbine is most likely to occur at the turbine
.Rotot exit (B) Exit

(C) Stator exit (D) entry

Specific speed of Kaplan turbine ranges between

(A) 600 to 900 .300 to 600

(C) 100 to 300 (D) 30 to 60

Kaplan turbine is

(A) A high head mixed flow turbine .a low head axial flow turbine
(C) an impulse inward flow turbine (D) an outward flow reaction turbine

If there are m physical quantities and n fundamental dimensions in a particular process, the
number of non-dimensional parameters is

.m—n (B)m+n
(©) mxn MD)m/n

A pump handling a liquid raises its pressure from 1 bar to 30 bar. Take the density of liquid as
990 kg/m3. The isentropic specific work done by the pump in Kkj/kg is

(A) 29 (B) 31

@:.93 (D) 2.33

In order to have maximum power from a Pelton turbine, the bucket speed must be
(A) Equal to twice the jet speed (B) Equal to the jet speed

.Equal to half of the jet speed (D) One and a half times the jet speed
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236.

237.

238.

239.

240.

241.

242.

243.

Two hydraulic turbines having identical specific speed and effective head at the inlet. If the
speed ratio (N1/N2) of the two turbines is 2, then the respective power ratio (P1/P2) is

(A) 172 @4
©) 1/8 D) 1/16

For a given heat flow and for the same thickness, the temperature drop across the material will
be maximum for

(A) Steel .Glass wool
(C) Copper (D) Refractory bricks

With an increase in the thickness of insulation around a circular pipe, heat loss to surroundings
due to

(A) Convection and conduction increases
(B) Convection and conduction decreases
.Convection increases, while that due to conduction decreases
(D) Convection decreases, while that due to conduction increases

In the laminar flow of air (Pr = 0.7) over a heated plate, if 5 and 5t denote, respectively, the
hydrodynamic and thermal boundary layer thickness, then

(A) 8=351 @: <o

(C)6>01 (D)5=0butdt==0

In pool boiling the highest HTC occurs in

(A) Film boiling zone (B) Partial film boiling zone
.Nucleate boiling zone (D) Subcooled boiling zone

Grashof number signifies the ratio of

(A) buoyancy force to inertia force
.buoyancy force to viscous force

(C) buoyancy force to surface tension force
(D) inertia force to viscous force

For the fluid flowing over a flat plate with Prandtl number greater than unity, the thermal
boundary layer for laminar forced convection

.is thinner than the hydrodynamic boundary layer

(B) is thicker than the hydrodynamic boundary layer

(C) is of same thickness as the hydrodynamic boundary layer

(D) has thickness equal to zero

Darcy- Weisbach equation gives relation between

(A) Pressure and temperature (B) Mass, volume and pressure

.Head loss and pressure loss (D) Pressure loss only
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244, A fluid flowing over a flat plate has the following properties: dynamic viscosity = 25 x 10-¢
kg/ms, specific heat = 2.0 kJ/kgK, thermal conductivity 0.05 W/mK. Thehydrodynamic boundary
layer thickness is measured to be 0.5 mm. The thickness of the thermal boundary layer would be

(A) 0.1 mm @o.5 mm

(C) 1.0 mm (D) None of these
245. Preheating before welding is done to

(A) Make the steel softer

(B) Prevent cold cracks

.prevent plate distortion

(D) burn away oil, grease etc. from the plate surface

246. Two 1 mm thick steel sheets are to be spot welded at a current of 5000 A. Assuming effective
resistance to be 200 micro-ohms and current flow time of 0.2 seconds, heat generated during
the process will be

(A) 0.1 Joule (B) 0.2 Joule
@ 1000 Joule (D) 2000 Joule
247, Which of the following welding process results in the smallest heat affected zone
(A) Shielded metal arc welding (B) Gas welding
.Laser beam welding (D) Thermit welding
248. Cutting tools are provided with large positive rake angle mainly for

.Reducing the magnitude of the cutting force
(B) Increasing the strength of the cutting edge
(C) Avoiding rubbing action with the finished surface
(D) Better heat dissipation
249, Friction at the tool-chip interface can be reduced by
(A) decreasing the rake angle (B) increasing the depth of cut
(C) decreasing the cutting speed .increasing the cutting speed

250. When 1.0% plain carbon steel is slowly cooled from the molten state to 740°C, the resulting
structure will contain

(A) Austenite and ferrite .Austenite and cementite

(C) Ferrite and cementite (D) Pearlite and cementite
251. Increase in carbon content in plain carbon steel raises its

(A) Tensile strength and malleability .Tensile strength and hardness

(C) Ductility and ultimate tensile strength (D) Ductility and melting temperature
252. The most widely used reinforcement in modern day FRP tennis racket is

(A) Aluminum .Carbon fibre

(C) Magnesium (D) Glass fibre
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253.

254.

255.

256.

257.

258.

259.

260.

261.

Cold working of steel is defined as working

.below its recrystallisation temperature

(B) above its recrystallisation temperature

(C) at its recrystallisation temperature

(D) at zero kelvin

During normalizing process of steel, the specimen is heated
.above the upper critical temperature and cooled in still air

(B) below the upper critical temperature and cooled in still air

(C) between the upper and lower critical temperature and cooled in furnace
(D) above the upper critical temperature and cooled in furnace

For a ductile material, toughness is a measure of

(A) ability to absorb energy up to elastic limit

.ability to absorb energy up to fracture

(C) resistance to indentation

(D) resistance to scratching

The process by which shell like casting (like toys)are made is

(A) shell moulding (B) centrifugal casting
.slush casting (D) die casting

For feeding the liquid molten metal into the mould, converging passage is used
(A) to increase the rate of feeding

(B) to reduce the wastage of cast metal

.to reduce air aspiration

(D) to easily break off the protruding portion of casting

For casting of intricate shape turbine blades made of high strength alloys, the most suitable
process is

(A) die casting .investment casting
(C) slush casting (D) centrifugal casting

In a rolling process, sheet of 30 mm thickness is rolled to 21 mm thickness. Roll is of Diameter
800 mm and it rotates at 100 rpm. The roll strip contact length will be

@60 mm (B) 63 mm

(C) 80 mm (D) 90 mm

A source at a temperature of 500 K provides 1000 kJ of heat. The temperature of environment
is 27°C. the maximum useful work (in kJ) that can be obtained from the heat source is

(A) 600 kJ (B) 500 kJ

@00 (D) 270 kJ

A reversible heat engine receives 2 kJ of heat from a reservoir at 1000 K and a certain amount
of heat from a reservoir at 800 K. It rejects 1 kJ of heat to a reservoir at 400 K. the net work
output (in kJ) of the cycle is

(A) 0.8 (B) 1.0
@ 4 (D) 2.0
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262.

263.

264.

265.

266.

267.

268.

269.

270.

An amount of 100 KW of heat is transferred through a wall in steady state. One side of the wall
is maintained at 127°C and the other side at 27°C. The entropy generated (in W/K) due to the
heat transfer through the wall is

(A) 30 WK @s3.33 wik
(C) 100 W/K (D) 300 W/K

The heat removal rate from a refrigerated space and the power input to the compressor are 7.2
kW and 1.8 kW, respectively. The coefficient of performance (COP) of the refrigerator is

@-.0 (B) 3.0
(©)0.75 (D) 0.25

A reversible cycle receives 40 kJ of heat from one heat source at a temperature of 127°C and 37
kJ from another heat source at 97°C. The heat rejected (in kJ) to the heat sink at 47°C is

@4 (B) 320 kJ
(C) 640 kJ (D) 960 kJ

A heat reservoir at 900 K is brought into contact with the ambient at 300 K for a short time.
During this period 9000 kJ of heat is lost by the heat reservoir. The total loss in availability due
to this process is

(A) 2400 kJ (B) 1800 kJ

@000 (D) 9000 kJ

Availability of a system at any given state is

(A) A property of the system

(B) The total energy of the system

.The maximum useful work obtainable as the system goes to dead state
(D) The maximum work obtainable as the system goes to dead state

One side of a wall is maintained at 400 K and the other at 300 K. the rate of heat transfer
through the wall is 1000 W and the surrounding temperature is 25°C. Assuming no generation
of heat within the wall, the irreversibility (in W) due to heat transfer through the wall is

(A) 0.833 W @:248.23 w

(0) 20.825W (D) 25.833 W

The relationship (dT/dP)h = 0 holds good for

(A) An ideal gas at any state (B) A real gas at any state

(C) Any gas at its critical state .Any gas at its inversion point

At the triple point of a pure substance, the number of degrees of freedom is

@ (B) 1

02 D)3

Constant pressure lines in the super-heated region of the Mollier diagram will have
.A positive slope (B) A negative slope

(C) Zero slope (D) Both positive and negative slope
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271.

272.

273.

274.

275.

276.

2717.

278.

A diffuse radiation surface has

.Radiation intensity independent of angle

(B) Radiation intensity independent of both angle and wave length
(C) Emissive power independent of

(D) Emissive power independent of wavelength

A 100 W electric bulb was switched on in a 2.5 m X 3 m X 3 m size thermally insulated room
having a temperature of 20°C. The room temperature at the end of 24 hours will be

(A) 490°C @470
(C) 381°C (D) 361°C

For an opaque surface, the absorptivity (o), transmissivity (t) and reflectivity (p) are related by
the equation

A)a+p+1t=0 .oc+p=1

Oa+p=1 D)oa+p=0

In shell and tube heat exchanger, baffles are used to

(A) Reduce fouling of the tube surface (B) Increase the mixing of fluid
.deﬂect the flow in desired direction (D) increase the heat transfer area

Hot oil is cooled from 80 degree celcius to 50 degree Celsius in an oil cooler which used air as a
coolant. The air temperature rises from 30 to 40 degree Celsius. The designer uses a LMTD
value of 26 degree Celsius. The type of heat exchanger is:

(A) parallel flow (B) double pipe
(C) counter flow .cross flow

In certain heat exchanger , both the fluids have identical mass flow rate specific heat product.
The hot fluid enters at 81°C and leaves at 53°C, and the cold fluid entering at 25°C leave at
58°C, the effectiveness of the HE is

(A) 0.06 (B) 0.20
@050 (D) 1.00

In a counter flow heat exchanger, for the hot fluid the heat capacity = 2kJ/kgK, mass flow rate
= Skg/s, inlet temperature = 150°C, outlet temperature = 100°C. For the cold fluid heat capacity
= 4kJ/kgK, mass flow rate = 10kg/s, inlet temp. = 20°C. Neglecting the heat transfer to the
surroundings, the outlet temperature of the cold fluid in °C is

(A) 7.5 @::25

(C) 45.5 (D) 70.0

In a counter flow heat exchanger, hot fluid enters at 60°C and cold fluid leaves at 30°C. Mass
flow rate of the hot fluid is 1kg/s and that the cold fluid is 2kg/s. specific heat of the hot fluid is
10k J/kgK and that of the cold fluid is 5k J/kgK . The Log Mean Temperature Difference (LMTD)
for the heat exchanger in °C is :

(A) 15 @:o

©) 35 (D) 45
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279.

280.

281.

282.

283.

284.

28S.

An industrial gas (cp = 1kJ/kgK) enters a parallel flow heat exchanger at 250°C with a flow rate
of 2kg/s to heat a water stream. The water stream (cp = 4kJ/kgK) enters the heat exchanger at
50°C with a flow rate of 1 kg/s. The heat exchanger has an effectiveness of 0.75. The gas stream
exit temperature will be

(A) 75°C @ 100°C

(C) 125°C (D) 150°C

Biot number signifies the ratio of

(A) Convective resistance in the fluid to conductive resistance in the solid
.Conductive resistance in the solid to convective resistance in the fluid
(C) Inertia force to viscous force in the fluid

(D) Buoyancy force to viscous force in the fluid

An insulated rigid vessel contains a mixture of fuel and air. The mixture is ignited by a minute
spark. The contents of the vessel experience

(A) Increase in temperature, pressure and energy

(B) Decrease in temperature, pressure and energy

.Increase in temperature and pressure but no change in energy
(D) Increase in temperature and pressure but decrease in energy
Optical square is

(A) engineer’s square having stock and blade set at 90°

.a constant deviation prism having the angle of deviation between the incident ray and reflected
ray, equal to 90°

(C) a constant deviation prism having the angle of deviation between the incident ray and
reflected ray, equal to 45°

(D) used to produce interference fringes

If the z-axis and x-axis of CNC lathe provided with straight line controls, it is possible to carry
out

.turning and facing only (B) turning, facing and taper turning
(C) turning, facing and thread cutting (D) turning, facing and drilling
The standard time of an operation while conducting a time study is

(A) Mean observed time + Allowances

(B) Normal time + Allowances

.Mean observed time X Rating factor + Allowances

(D) Normal time X Rating factor + Allowances

During normalizing process of steel, the specimen is heated

(A) between the upper and lower critical temperature and cooled in still air
(B) above the upper critical temperature and cooled in furnace

.above the upper critical temperature and cooled in still air

(D) between the upper and lower critical temperature and cooled in furnace

AGA-A] 32 [Contd.


acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight


286.

287.

288.

289.

290.

291.

292.

293.

294.

When gas is heated at constant pressure, the heat supplied is utilized in:

(A) increasing the internal energy of gas

(B) doing some external energy of gas

.increasing the internal energy of gas and also for doing some external work
(D) none of the above

In a counter flow heat exchange, cold fluid enters at 30° C and leaves at 50° C, whereas the hot
fluid enters at 150° C and leaves at 130° C. The mean temperature difference for this case is

(A) 20°C (B) 80°C

.100°C (D) Indeterminate

If a function is continuous at a point its first derivative

.may or may not exist (B) exists always

(C) will not exist (D) has a unique value

When starting a centrifugal pump, the delivery valve is kept

(A) fully open (B) half open

(C) less than half open .fully closed

What is the flash point of a liquid fuel?

(A) the temperature at which the fuel ignites spontaneously with a bang

.the temperature at which the fuel emits vapours at a rate which produces an inflammable
mixture with air

(C) the temperature at which the fuel ignites clearly

(D) the temperature at which the fuel ignites without a spark

The amount of moisture in air can be measured by

(A) mass spectrometer .sling psychrometer
(C) thermistor (D) photometer

A cantilever beam of span‘l’ carries a uniformly distributed load of w per unit length over its
entire span. The maximum deflection occurring at the free end is

(A) WP/3EI (B) WE/48 El
@8 el (D) 5 WP/384 El

The process of reheating the martensitic steel to reduce its brittleness without any significant
loss in its hardness is

(A) Normalising (B) Annealing

(C) Quenching .Tempering

The absolute zero temperature corresponds to the condition when
.Kinetic energy of gas molecules becomes zero

(B) All the substances exist only as solids

(C) Volume of a gas reduces to zero

(D) No pressure is exerted by the gas
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295.

296.

297.

298.

299.

300.

Stefan Boltzmann law is applicable for heat transfer by
(A) Conduction .Radiation
(C) Convection (D) Conduction and radiation combined

The area enclosed between the straight line y = x and the parabola y = x? in the x-y plane is

@6 (B) 1/4

O 173 D) 1/2

Reynold’s number is defined as the ratio of

(A) Inertia force to gravity force (B) Viscous force to gravity force
.Inertia force to viscous force (D) Viscous force to elastic force

The method of determination of indicated power of multi-cylinder SI engine is by the use of
.Morse test (B) Prony brake test

(C) Motorint test (D) Heat balance test

The vapour compression refrigeration cycle operates on reversed

(A) Joule’ cycle (B) Atkinson cycle

.Rankine cycle (D) Ericsson cycle

The shear force and bending moment diagrams for a cantilever beam carrying a concentrated
load at free end will respectively be

(A) Triangle and rectangle (B) Triangle and parabola
.Rectangle and triangle (D) Rectangle and parabola
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