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For the gas turbine system, the work ratio is defined as the ratio of
(A) actual heat drop and isentropic heat drop in a turbine

(B) compressor work and turbine work

. net work output and turbine work

(D) net work output and compressor work

A refrigerating machine working on reversed Carnot cycle takes out 2 kW per minute of
heat from the system while working between temperature limits of 300 K and 200 K. COP
and power consumed by the cycle will be

(A) 1,1KkW (B) 1,2KkW @ 21w (D) 2,2 kW

A gas having negative Joule Thomsom co-efficient (1 < 0) when throttled will
(A) become cooler

. become warmer

(C) remain at the same temperature

(D) etiher become cooler or warmer depending on the type of gas

The efficiency of the vapour power Rankine cycle can be increased by

(I) increasing the temperature of the working fluid at which heat is added.

(2) increasing the pressure of the working fluid at which heat is added.

(3) decreasing the temperature of the working fluid at which heat is rejected.
Which of these statements is/are correct?

(A) 2and3 (B) 1 alone (C) 1and2 . 1,2 and 3

The preference of diesel engines for road transport is due to
(A) Easy starting

. low specific fuel consumption over a large range of load
(C) complete combustion of charge

(D) harmless exhaust

Velocity of flame propagation in the SI engine is maximum for air fuel mixture which is

stoichiometric.
. 10% richer than (B) equalto
(C) more than 10% richer than (D) 10% leaner than

Stalling of blades in axial low compressors is the phenomenon of
(A) Air stream blocking the passage

(B) Motion of air at sonic velocity

(C) Unsteady, periodic and reversed flow

. Air stream not able to follow the blade contour
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109.

110.

111.

112.

113.

114.

Reheat cycle is essential in a steam power plant to
(A) utilize the heat of flue gases

(B) heat the feed water on its way to boiler

(C) increase the plant efficiency

. to reduce the moisture content at the low pressure stages of turbines so that erosion
and corrosion problems can be eliminated.

When air is adiabatically saturated, the temperature attained is

(A) dew point temperature (B) dry bulb temperature

. wet bulb temperature (D) triple point temperature

At the point of boundary layer separation

(A) shear stress is maximum . shear stress is zero

(C) velocity is negative (D) density variation is maximum

Pelton wheel is preferred as a prime mover where
. high head and low discharge are available
(B) high discharge and low head are available
(C) high head and high discharge are available
(D) none of the above

When a thick plate is subjected to external loads:

1.  State of plane stress occurs at the surface

2.  State of plane strain occurs at the surface

3.  State of plane stress occurs in the interior part of the plate
4.  State of plane strain occurs in the interior part of the plate

Which of these statements are correct?
@ 12043 (B) 2and4 (C) 1and4 (D) 2and3

A cross flow type air heater has an area of 50 m”. The overall heat transfer co-efficient

is 100 W/m’K and heat capacity of both hot and cold stream is 1000 W/K. The value
of NTU is

(A) 1000 (B) 500 ©) = (D) 0.2

Two spheres A and B of same material have radii 1m and 4m and temperature 4000 K and
2000 K respectively. Which one of the following statements is correct?

The energy radiated by sphere A is

(A) greater than that of sphere B (B) less than that of sphere B

. equal to that of sphere B (D) equal to double that of sphere B
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115.

116.

117.

118.

119.

120.

Consider the following properties:

1. Temperature 2. Viscosity

3.  Specific entropy 4.  Thermal Conductivity
Which of the above properties of a system is/are intensive?

(A) 1only (B) 2 and 3 only

(C) 2,3 and 4 only @ 1.2.3and4

The number of degrees of freedom of the planetary gear train shown in the figure is

Planet gear

A) -1 B) 0 ©) 1 @ :
Failure of a material is called fatigue when it fails

(A) at the elastic limit . below the elastic limit
(C) at the yield point (D) Dbelow the yield point

Thin cylindrical pressure vessel of 500 mm diameter is subjected to an internal pressure
of 2 N/mm?. If the thickness of the vessel is 20 mm, the hoop stress is

(A) 10 (B) 125 @ : (D) 50
Automatic transmission in automobile is based on

. Epicylic gear train (B) Compound gear train
(C) Simple gear train (D) Inverted gear train

In the gear train shown, gear 3 is carried on arm 5, Gear 3 meshes with gear 2 and gear 4.
The number of teeth on gear 2, 3 and 4 are 60, 20 and 100 respectively. If gear 2 is fixed
and gear 4 rotates with an angular velocity of 100 RPM in the counterclockwise direction,

the angular speed of arm 5 (in RPM) is 4
(A) 100 RPM

@ c25rPM

(C) 125.5RPM

(D) 500 RPM
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121.

For maximum power transmission which expression holds true, m is unit mass of belt,

T is the tension in the belt.

® - i (B) _4) L
vmax 3m vmax 2m
T T
O v,.=\ = D) v =4|—
122. A circular shaft is subjected to a torque 'T' and a Bending moment 'M'. The ratio of
maximum shear stress to maximum bending stress is
(A) 2M/T @ 1M (C) 2TM (D) MA2T
123. Calculate the resisting torque for static equilibrium in the following figure:
(A) 100 N-cm
(B) 150 N-cm
(C) 200 N-cm
@ 300 N-cm
124. Poisson's ratio of perfectly linear elastic material is
(A) 0 @ (C) 03 (D) 05
125. The maximum normal stress theory is used for
. Brittle materials (B) Ductile materials
(C) Plastic materials (D) Non-Ferrous materials
126. In spring, the Wahl's stress factor K is given by C = Spring index,
4c-1 0.615 4c—4 0.815
B
4c-4+ c (B) 4c+1+ c
dct4 | 0.815 4ct+4 | 0.815
D
© 4c+1 + c (D) 4c-1 + c
127. If a helical spring is cut into two equal parts, the stiffness of the spring will become
(A) half of the original one . double of the original
(C) one half of original (D) No effect
128. Failure of a bearing depends on
(A) Number of revolution (B) Radial load applied
(C) Axial load @) Auof the above
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129.

130.

131.

132.

133.

134.

135.

136.

137.

Antifriction bearings are
(A) journal bearing (B) pedestal bearing
(C) collar bearing . needle bearing

Law of Gearing is about

(A) Constant torque between meshed gears

(B) Constant force between meshed gears

(C) Constant moment between meshed gears

. Constant velocity between meshed gears

Efficiency of Carnot cycle is given as 75%. If the cycle direction is reversed, what will be
the value of COP of reversed Carnot cycle?

@ 133 (B) 0.4 (C) 4 (D) 0.25

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

(A) Copper (B) Steel . Glass-Wool (D) Refractory

Two Models A and B, of a product earn profits of Rs. 100 and Rs. 80 per piece, respectively.
Production times of A and B are 5 hours and 3 hours respectively, while total production

time available is 180 hours. For a total batch size of 50, to maximize profit, the number
of units A to be produced is

(A) 10 @ 5 (C) 20 (D) 25
If the centre of Mohr's stress circle coincides with the origin on the ¢ — t coordinates, then

. GX+Gy=0 (B) Gx—6y=0 (C) GX+Gy=1/2 (D) Gx_6y=1/2

A solid shaft is used to transmit a power of 120 = kW at 120 rpm. The torque transmitted
by the shaft is
@ 30xvm (B) 60 kNm (C) 90 kNm (D) 120 kNm

The equation of a displacement diagram of a cam-follower mechanism having a cycloidal
motion is expressed as

£((2) (£ (2)
A y= > (Icos( B . y (B -3 5

L 210 __L TC_
©) y= B(lcos(B)) D) y—B( B )
For an isochronous governor, sensitiveness is equal to:
(A) 0 B) 0.5 (©) 1.0 @ -
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138.

139.

140.

141.

142.

143.

144.

145.

In a simple truss, if n is the total number of joints, the total number of members is
equal to

(A) 2n+3 @ :-s (C) n+3 D) n-3

The load carrying capacity of a hydrodynamically lubricated journal bearing depends on
(A) Speed only

(B) Viscosity only

(C) Radial clearance only

. Speed, Radial clearance and Viscosity

The condition for self-locking for power screws having square threads is
@ > (B) p<tan())
(C) p=z{tan )} (D) p<{tan A)}

The relationship among the elastic constants E (Young's modulus), K (Bulk modulus) and
v (Poisson's ratio) is

3E 3E

(A) K=12y) ®) K="
_E __E

© K==570 @ «- 3(1-2v)

Pressure vessel is said to be a thin cylindrical shell, if the ratio of the wall thickness of the
shell to its diameter is

(A) equal to 1/10 @ 1ess than 1/10
(C) more than 1/10 (D) none of these
A cantilever beam of length L and flexural modulus ET is subjected to point load P at

the free end. The elastic strain energy stored in the beam due to bending (Neglecting
transverse shear)

PL3 27 3
@A) ® Lk
6E1 3EI
PL’ PL?
©  3EI D) —6EI
Coefficient of restitution of perfectly elastic body is
(A) 0 @ (©) 05 (D) Infinite
Viscosity of water in comparison to mercury is
. Lesser (B) Higher
(C) Equal (D) Unpredictable
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146.

147.

148.

149.

150.

151.

152.

The internal energy of an ideal gas is a function of
(A) Temperature and pressure (B) Volume and pressure

(C) Entropy and pressure . Temperature only

Two insulating materials of thermal conductivity K and 3K are available for lagging a
pipe carrying a hot fluid. If the radial thickness of each material is same,

(A) Material with higher thermal conductivity should be used for the inner layer and
one with lower thermal conductivity for the outer.

. Material with lower thermal conductivity should be used for the inner layer and one
with higher thermal conductivity for the outer.

(C) Itis immaterial in which sequence insulating materials are used

(D) Itis not possible to judge unless numerical value of dimensions are given

surface convection resistance

The ratio - : : is known as
internal conduction resistance

(A) Grashoff Number @ Biot Number
(C) Stanton Number (D) Prandtl Number

The purpose of surge tank in a pipeline is to
(A) remove friction

(B) prevent turbulence in the flow

(C) prevent flow loss

. relieve pressure due to water hammer

For the stability of a floating body, under the influence of gravity alone, which of the
following is true?

(A) Metacentre should be below the centre of gravity
. Metacentre should be above the centre of gravity
(C) Metacentre and centre of gravity must lie on the same horizontal line

(D) Metacentre and centre of gravity must lie on the same vertical line

In a radioactive heat transfer, a gray surface is one
(A) Which appears gray to the eye

. Whose emissivity is independent of wavelength
(C) Which has reflectivity equal to zero

(D) Which appears equally bright from all directions

Emissivity of perfectively black body is
(A) 0 @ (C) infinite (D) 0.5
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153.

154.

158S.

156.

157.

158.

159.

160.

161.

Speed of sound is maximum in

(A) Liquid (B) Gas . Solid (D) Semisolid

Dew point temperature is the temperature at which condensation begins when the air is
cooled at constant

(A) Volume (B) Entropy

. Pressure (D) Enthalpy

Moist air at 35°C and 100% relative humidity is entering a psychometric device and
leaving at 25°C and 100% relative humidity. The name of device is

(A) Humidifier . Dehumidifier

(C) Sensible heating (D) Sensible cooling
Value of Solar constant is

@ 1357 kW (B) 2.561 kW/m?

(C) 5.61 kW/m? (D) 9.089 kW/m?
Joule-Thomosn process is

. Throttling process (B) Heating process
(C) Compression process (D) Expansion process

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

Internal gears are manufactured by
(A) Hobbing . Shaping with pinion cutters
(C) Shaping with rack cutter (D) Milling

Piston in IC Engine is usually made of

(A) Copper alloy (B) Tungsten alloy
(C) Nickel alloy @ Aluminium alloy
Cutting speeds for Turning with HSS on cast iron is about

@ 20 n/min (B) 30 m/min

(C) 35 m/min (D) 15 m/min
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162.

163.

164.

165.

166.

167.

168.

Titanium in the steel improves the
(A) hardness
(B) strength
(C) resistance to corrsion of steel

. strength and resistance to corrosion of steel

Ball bearings are usually made from
(A) low carbon steel (B) high carbon steel
. medium carbon steel (D) high speed steel

In a unilateral system of tolerance, the tolerance is allowed on
(A) one side of the actual size

. one side of the nominal size

(C) both sides of the actual size

(D) Dboth sides of the nominal size

Malleability is

(A) maximum energy that can be stored in a body due to external loading
. flattened into thin sheets

(C) energy stored in a body when strained

(D) ability to deform

In a fusion welding process,

. only heat is used

(B) only pressure is used

(C) combination of heat and pressure is used

(D) none of these

Consumable patterns are made of

. Polystyrene (B) Wax
(C) Plaster of Paris (D) Any of the above

Shell patterns are often used for
(A) Pipe work (B) Bends
(C) Drainage fittings @ A of the above
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169. Cohesiveness of sand depends on
(A) Grain size and shape of the sand particles
(B) Bonding materials
(C) Moisture content
@ A of the above
170. Ablock Ais dropped down along a smooth inclined plane, while another block B is released
for free fall from the same height
(A) Both will hit the ground simultaneously
(B) Block A will have higher velocity than block B while hitting the ground
(C) Block A will hit the ground earlier
. Block B will hit the ground earlier

171. The selection of non-traditional machining process for a particular application depends on
(A) Physical parameters of the process
(B) Shapes to be machined
(C) Process capability
. All of the above

172. In which of the following processes, the electrode is not consumed

. TIG welding (B) DC arc welding

(C) Gas welding (D) All of the above
173. Which of the following is a chipless machining process?

. Metal spinning (B) Knurling

(C) Hobbing (D) Lapping

174. In EDM, the tool and work piece are separated by

(A) Positive ions (B) Negative ions

(C) Metal conductor . Dielectric fluid
175. Automobile gears are generally manufactured by

. Hobbing (B) Stamping (C) Punching (D) Rolling
176. Principal materials used in soldering are

. Tin and lead (B) Copper and tin

(C) Zinc and copper (D) Copper and lead
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177.

178.

179.

180.

181.

182.

183.

184.

18S.

186.

High carbon steel contains carbon

(A) Between 0.05 and 0.6% @ Between 0.6 and 1.3%

(C) Between 1.3 and 1.7% (D) More than 1.7%

The method of testing hardness by Brinell test is based on the principle of

. Indentation (B) Fracture (C) Scratching (D) Rebound
For soldering of brass and copper, the flux used is

. Zinc chloride (B) Hydrochloric acid

(C) Cupric acid (D) Ammonium chloride

The impact strength of a material is an indication of

. toughness of the material (B) tensile strength

(C) capability of being hot worked (D) resilience

Materials having same properties in all directions are called
(A) Smart material (B) Functional materials

. Isotropic materials (D) Ideal materials

In a tensile test on mild steel specimen, the breaking stress as compared to ultimate tensile
stress is

(A) more . less

(C) same (D) more/less depending on composition

Among the following, which material is elastic?

. Steel (B) Ceramic (C) Glass (D) CastlIron
The property of materials which allows it to be drawn into wires is referred as
(A) Brittleness . Ductility

(C) Toughness (D) Resilience

The percentage reduction in area of a cast iron specimen during tensile test would be of
the order of

(A) more than 70% B) 30-50%
(C) 10-25% @ negiigivie

The capacity of a material to absorbing large amount of energy before fracture is
referred as

(A) brittle . toughness (C) resilience (D) shock proof
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187.

188.

189.

190.

191.

192.

193.

194.

195.

Stress concentration in static loading is more serious in
(A) ductile materials . brittle materials

(C) equally serious in both cases (D) none of the above

Maximum principal stress theory is applicable for
(A) ductile materials . brittle materials
(C) elastic materials (D) all of the above

When two springs are in series (having stiffness K), the equivalent stiffness will be
(A) K ® «x- (C) 2K D) K

Supercharging is the process of

. supplying the intake of an engine with air at a density greater than the density of the
surrounding atmosphere

(B) providing forced cooling air
(C) injecting excess fuel for raising more load
(D) supplying compressed air to remove combustion products fully

The air standard efficiency of an Otto cycle compared to diesel cycle for the given
compression ratio is

(A) same (B) less . more (D) unpredictable
Combustion in compression ignition engines is

(A) homogeneous . heterogeneous

(C) both (A) and (B) (D) laminar

The air-fuel ratio of the petrol engine is controlled by

(A) Fuel pump (B) Governor (C) Injector . Carburettor
Two parallel forces 100 kN and 75 kN act on a body and have resultant of 25 kN. Then, the
two forces are

(A) Like parallel forces . Unlike parallel forces

(C) Concurrent forces (D) None of the above

Limiting friction depends upon

(A) Materials of the body in contact

(B) Weight of the body to be moved

(C) Roughness of surface of contact of the two bodies
. All of the above
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196.

197.

198.

199.

200.

201.

202.

203.

204.

If n < (2j — 3), where n is number of members used in a frame structure and j is the
number of joints used in the structure, then the frame is called

(A) Perfect frame . Deficient frame
(C) Redundant frame (D) None of the above

The completeness and unambiguity of a solid model are attributed to fact that :

Database stores both and information.
(A) Geometry and mathematical . Geometry and topology
(C) Pictorial and size (D) Design and data
Design of tools is a part of CAD or CAM?

(A) CAD @ cav (C) Both (D) None
Mass property calculations depend upon

(A) Geometry only (B) Topology only

. Geometry and topology (D) None

What type of format the IGES system uses?

. Binary (B) Non-binary

(C) Program format (D) None of these

Scaling factors are always positive. Negative scale factors produce .

. Reflection (B) Crap (C) Zoom (D) Protrusion

In NC motion control system, the system which is capable of continuous and simultaneous
control of two or more axis refers to

. Continuous path system (B) Point to point path system

(C) Discrete system (D) None of the above

Out of the following which type of coding system is used in NC programming?
(A) Indian coding system . Binary coding system
(C) Discrete coding system (D) None of the above

In the G code of NC part programming, G21 refers to
. Input values specified in millimeters

(B) Return to reference point

(C) Thread cutting in turning

(D) Dwell for a specified time
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205.

206.

207.

208.

209.

210.

211.

212.

213.

In NC part programming, M code specifies
(A) End of block function

. Miscellaneous or auxiliary functions
(C) Tool selection function

(D) Preparatory function

In automatically programmed tool (APT), motion commands are used to specify the

. Tool path (B) Dimensions

(C) Tolerance value (D) None of the above

Minimum limit of the hole is taken as the in a hole basis system:

(A) Maximum Size (B) Actual Size

@ Basic size (D) Nominal Size

Out of the stated, which type of gauge is used to check the clearance between two surfaces?
. Feeler Gauge (B) Radius Gauge

(C) Snap Gauge (D) Plug Gauge

Which type of caliper is used for scribing lines parallel to edges of the work and for finding
centre of cylindrical work?

(A) Transfer caliper . Hermaphorodite caliper
(C) Divider (D) Standard caliper
Optical flats are made of

. Quartz (B) Glass

(C) Steel (D) Plastic

External taper can be accurately measured with the help of

(A) Dividing head . Sine bar and slip gauge
(C) Clinometers (D) Combination set

Sensitivity and range of measuring instrument have
(A) Direct relation (B) Linear relation

. Inverse relationship (D) No relationship

For grade IT 7, value of tolerance is equal to
(A) 7i B) 10i
@ i (D) 40i
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214.

215.

216.

217.

218.

219.

220.

Select the quantity in the following that is not a dimensionless parameter
(A) Froude number (B) Weber number
. Kinematic viscosity (D) Pressure coefficient

In a flowing fluid, a particle may possess

(A) Inertial energy (B) Pressure energy
(C) Kinetic energy . All of the above
Cavitation is caused by

(A) High velocity (B) High pressure
. Low pressure (D) Low velocity

The statements concern psychrometric chart

1.  Constant relative humidity lines are uphill straight lines to the right

2.  Constant wet bulb temperature lines are downhill straight lines to the right

3.  Constant specific volume lines are downhill straight lines to the right

4.  Constant enthalpy lines are coincident with constant wet bulb temperature lines.
Which of the statements are correct?

@ 243 B) 1&2 C) 1&3 D) 2&4

Water at42°C is sprayed into a stream of air at atmospheric pressure, dry bulb temperature
of 40°C and a wet bulb temperature of 20°C. The air leaving the spray humidifier is not
saturated. Which of the following statements is true?

(A) Air gets cooled and humidified
. Air gets heated and humidified
(C) Air gets heated and dehumidified
(D) Air gets cooled and dehumidified

The vapour compression refrigeration cycle is represented as shown in the figure below,
with state 1 being the exit of the evaporator. The coordinate system used in this figure is

@

2
(B) T 3
©) p-s
D) T-h 4 1

An industrial heat pump operates between the temperatures of 27°C and —13°C. The rates
of heat addition and heat rejection are 750 W and 1000 W respectively. The COP for the
heat pump is

(A) 75 B) 65 @ o (D) 3.0
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221. The flow of refrigerant in a refrigeration cycle is controlled by
(A) Compressor (B) Condenser
(C) Evaporator . Expansion valve

222. The non-dimensional parameter known as Stanton number (St) is used in
. Forced convection heat transfer in flow over flat plate
(B) Condensation heat transfer with laminar film layer
(C) Natural convection heat transfer over flat plate
(D) Unsteady heat transfer from bodies in which internal temperature gradients cannot
be neglected.
223. 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

224. The entropy will usually increase when

I. A molecule is broken into two or more smaller molecules.

II. A reaction occurs that results in an increase in the number of moles of gas.
III. Process is adiabatic

IV. Process is reversible adiabatic

V.  Aliquid changes to a gas

(A) LILIVandV (B) II II and V
@ L manav (D) 1,1Land IV

225. Which of the following is a lower pair?

(A) Ball and socket (B) Piston and cylinder
(C) Cam and follower . (A) and (B) above
226. Any point on a link connecting double slider crank chain will trace a
(A) Straight line (B) Circle
. Ellipse (D) Parabola
227. When a ship travels in a sea, which of the effects is more dangerous?
(A) Steering . Pitching
(C) Rolling (D) All of the above
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228.

229.

230.

231.

232.

233.

234.

Throw of a cam is the maximum distance of the follower from
. Base circle (B) Pitch circle
(C) Root circle (D) Prime circle

Four jobs are to be processed on a machine as per data listed in the table:

Job Processing time (in days) Due date
1 4 6
2 7 9
3 2 19
4 8 17

If the Earliest Due Date (EDD) rule is used to sequence the jobs, the number of jobs
delayed is

A 1 B) 2 ©) 3 (D) 4
In PERT chart, the activity time distribution is
(A) Normal (B) Binomial (C) Poisson . Beta

How many translators are required for 7 CAD/CAM systems using (a) direct and (b)
indirect translation?

. Direct: 42 and Indirect: 14
(B) Direct: 22 and Indirect: 14
(C) Direct: 12 and Indirect: 24
(D) None of the above

In CAD, a solid model is generated by using 10 numbers of primitives. The total number
of Boolean operations required to generate the solid model would be

A) 7 ® - ©) 3 (D) 4

Mechanical properties of fiber-reinforced composites depend on
(A) Properties of constituents

(B) Interface strength

(C) Fiber length, orientation and volume fraction

. All of the above

Longitudinal strength of fiber reinforced composite is mainly influenced by
. Fiber strength (B) Fiber orientation
(C) Fiber length (D) Fiber volume fraction
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235.

236.

237.

238.

239.

240.

241.

Following is unique to polymeric materials
(A) Elasticity . Viscoelasticity
(C) Plasticity (D) None

Which among the following rubbers are used for automobile tyres?
(A) Only Polyurethane rubbers

(B) Only Butadiene rubbers

. Both Polyurethane and Butadiene are used

(D) None of these

Which of the following statements is true?

(A) Ceramic materials have low melting point

. Porcelain is used as insulating material in spark plugs
(C) Graphite is viscoelastic in nature

(D) Compacting iron oxide powder ceramic tools are prepared

The piston rod and the crosshead in a steam engine are usually connected by means of
@ cCotter joint (B) Knuckle joint
(C) Ball joint (D) Universal joint

The most suitable pair of refrigerant and absorbent combination for solar refrigeration is
(A) Ammonia and water

(B) Ammonia and sodium thiocyanide

. Water and lithium bromide

(D) R22 and dimethyl formamide

For a centrifugal compressor with radial vanes, slip factor is the ratio of
(A) isentropic work to Euler work

. whirl velocity to the blade velocity at the impeller exit

(C) stagnation pressure to static pressure

(D) isentropic temperature rise to actual temperature rise

Crankshaft and gears are made from
(A) Grey cast iron (B) White cast iron
. Nodular cast iron (D) None of these
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242. The product of diametral pitch and module is equal to

(A) zero (B) infinity
@ unity (D) two
243. The thickness of thin cylinder is determined on the basis of
(A) Radial stress (B) Longitudinal stress
. Circumferential stress (D) Principal shear stress

244. An optical gauge works on the principle of
(A) Reflection (B) Refraction
(C) Dispersion . Interference of light rays

245. Piezoelectric material functions on the principle of
. Newton's Second law of motion
(B) Conservation of energy
(C) Thomson's Effect
(D) None of the above

246. The Dry ice is produced by
(A) Drying the ice
(B) Keeping ice in an insulated chamber
@ By solidifying liquid CO,
(D) None of these

247. On a Psychrometric chart, sensible cooling is represented by
@ Horizontal line (B) Inclined line
(C) Vertical line (D) None of these

248. How many atoms are there in an HCP crystal structure?

A 8 B) 4

. 6 (D) None of these
249. By what process, maximum hardness is obtained for a steel part?

(A) Carburizing @ nitriding

(C) Cyaniding (D) Annealing

250. Which stainless steel is used in cryogenic vessels?

(A) Ferritic . Austenitic (C) Martensitic (D) None of these
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251.

252.

253.

254.

255.

256.

257.

258.

Which one of these instruments is a comparator?

(A) Tool makers Microscope (B) GO-No GO Gauge
(C) Optical Interferometer . Dial Gauge

The spring constant of Helical Compression Spring does not depend on
(A) Coil Diameter . Material Strength
(C) Number of active turns (D) Wire diameter

If the axes of first and last gear of a compound gear train are co-axial, the gear train is
known as

(A) Simple (B) Epicyelic @ Rrevertea (D) Compound
At resonance, the amplitude of vibration is

. Very large (B) Small

(C) Zero (D) Depend on frequency

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

(A) Turning and facing only

. Turning, facing and taper turning
(C) Turning, facing and thread cutting
(D) Turning, facing and drilling

The cost of providing service in a queueing system increases with
(A) Increased mean time in the queue

(B) Increased arrival rate

. Decreased mean time in the queue

(D) Decreased in arrival rate

The total number of decision variable in the objective function of an assignment problem
size n*n (n job and n machine) is

@ - (B) 2n (C) 2n-1 (D) n
Simplex method of solving linear programming problem uses

(A) all the points in the feasible region

. only the corner points of the feasible region

(C) intermediate points within the infeasible region

(D) only the interior points in the feasible region
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259.

260.

261.

262.

263.

264.

265.

266.

Specific speed of a pump is defined as the speed of unit of such a size that it
(A) requires unit power to develop unit head

(B) delivers unit discharge at unit power

. delivers unit discharge as unit head

(D) produces unit power with unit head available

Critical speed of a turbine is
(A) same as run away speed
(B) speed that will cause mechanical failure of the shaft

. speed at which natural frequency of vibrations equals the number of revolutions at
the same time

(D) speed equal to synchronous speed of the generator

For high discharge and low head such as irrigation, the type of pump preferred is

(A) centrifugal pump (B) reciprocating pump

. propeller pump (D) gear pump

Axial thrust is zero in

. Screw pump (B) Axial flow pump

(C) Vane pump (D) Lobe pump

A casting defect which results in general enlargement of a casting is known as
(A) Shift (B) Sand wash @ sven (D) Scab
Ultrasonic machining is best suited for

(A) Non-ferrous metal (B) Amorphous solids

. Brittle materials (D) Dielectrics

Which of the following processes has the highest metal removal rate?
(A) Ultrasonic machining

(B) Abrasive machining

. Chemical machining

(D) Electron beam machining

Alloy containing 70% nickel and 30% copper is known as
(A) Hastalloy . Monel metal
(C) N-C alloy (D) Permalloy
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268.

269.

270.

271.

272.

273.

274.

275.

276.

Austempering is the heat treatment process used to obtain greater
(A) Ductility . Hardness
(C) Tougnness (D) Brittleness

Commonly used gases in TIG welding are:
(A) Hydrogen and Oxygen (B) Hydrogen and Argon
(C) Hydrogen and Helium . Helium and Argon

Plastic can be welded by the following process:
(A) TIG welding (B) MIG welding
(C) Electron beam welding . Ultrasonic welding

The machinability of steel is improved by adding

(A) Nickel (B) Chromium

(C) Nickel and chromium . Sulphur, lead and phosphorus
Collapsible tubes are made by

(A) Drawing (B) Spinning @ Extrusion (D) Rolling

The arc in the arc welding is created by

(A) Current (B) Voltage

(C) Frequency . Contact resistance
Wrinkling is a common defect found in

(A) Bend components . Deep drawn components
(C) Embossed components (D) Blanked components

In case of non-availability of space due to topography, the most suitable spillway is

(A) Straight drop spillway @ shaft spiliway

(C) Chute spillway (D) Ogee spillway

The property which enables metals to be drawn into wire is known as
(A) Malleability @ puciiiity

(C) Straining (D) Plastic deformation

The crystal structure of brass is
(A) BCC @ rcc
(C) HCP (D) Orthorhombic
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278.

279.

280.

281.

282.

283.

284.

285.

In watt governor, the weight of the ball is 50 N and the friction at the sleeve is 10 N. The
coefficient of detention would be

(A) 5.0 B) 05 . 0.2 D) o0.1
Maximum shear stress in a Mohr's circle

. Is equal to the radius of Mohr's circle

(B) Is greater than the radius of the Mohr's circle

(C) Is less than the radius of the Mohr's circle

(D) None of the above

The ratio of the Euler's buckling load of columns with same parameters having (1) both
end fixed and (2) both end hinged is

(A) 2 ® - ©) 6 (D) 8

A 10 mm diameter aluminium alloy test bar is subjected to a load of 500 N. If the diameter
of the bar at this load is 8 mm, the true strain is

(A) 0.2 @ o2 (C) 0.22 (D) 0.1

A 2m long pin ended column having Young's modulus (E) equal to 13 GPa can sustain

250 kN Euler's critical load for buckling. The permissible cross sectional size (I) of the
column will be

@ 7sx10%m (B) 3.9 x 107% p
(C) 1.95x 107% p* D) 0.975 x 10 7% m*

For the two gears meshing in velocity ratio equal to 1/3, module = 4 mm;
centre distance =200 mm. The number of teeth on the gear wheel are

(A) 150 (B) 125 (C) 100 @® 75
Mach number for subsonic flow

@ M-<os B) M>1

(C) M>2 (D) M>25

An adiabatic heat exchanger is used to heat cold water at 15°C entering at a rate of 5 kg/s
by hot air at 90°C entering also at a rate of 5 kg/s. If the exit temperature of hot air is
20°C, the exit temperature of cold water is

(A) 27°C @ s:2c (C) 52°C (D) 85°C

d
The value of jg TQ for an irreversible process is

(A) 0 B) >0 @ - D 1
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286.

287.

288.

289.

290.

291.

A rigid, insulated tank is initially evacuated. The tank is connected with a supply line
through which air (assumed to be ideal gas with constant specific heats) passes at 1
MPa, 350°C. A valve connected with the supply line is opened and the tank is charged
with air until the final pressure inside the tank reaches 1 MPa. The final temperature
inside the tank

Air Supply line
. is greater than 350°C
(B) is less than 350°C Valve
(C) is equal to 350°C Tank

(D) may be greater than, less than or equal to 350°C, depending on the volume of the
tank

In throttling process,

(A) Temperature is constant (B) Entropy is constant

(C) Volume is constant . Enthalpy is constant

In a heat exchanger, the oil is cooled from 135°C to 15°C with the water, if water inlet

temperature is 5°C and oil and water has the same mass flow rate (Cp)oil =1.04 joule/gram

and (Cp)water

(A) 150 (B) 135 (©) 30 @ 35

=4.16 joule/gram, the water outlet temperature is:

Dummy activities are used in a network to

(A) Facilitate computation of slacks

. Satisfy precedence requirements

(C) Determine project completion time

(D) Avoid use of resources

A PERT activity has an optimistic time estimate of 3 days, a pessimistic time estimate of 8
days and a most likely time estimate of 10 days. What is the expected time of this activity?
(A) 5.0 days (B) 7.5 days

(C) 8.0 days @ 55 days

Which one of the following statements is not correct?
. PERT is activity-oriented and CPM is event-oriented

(B) In PERT, three-time estimates are made, whereas in CPM only one-time estimate is
made.

(C) In PERT slack is calculated whereas in CPM floats are calculated
(D) Both PERT and CPM are used for project situations
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293.

294.

295.

296.

The hot tearing in a metal casting is due to
(A) High fluidity

(B) High melt temperature

. Wide range of solidification temperature

(D) Low coefficient of thermal expansion

Newton's law of viscosity is about

(A) Ideal fluid

(B) Velocity gradient and rate of shear strain relation
. Shear deformation and shear stress relation

(D) Pressure and volumetric strain

A linear programming problem is shown below:

Maximize 3x + 7y

Subject to 3x + 7y <10

4x + 6y <8

X,y>0

It has

(A) an unbounded objective function

. exactly one optimal solution

(C) exactly two optimal solutions

(D) infinitely many optimal solutions

At the time of starting, idling and low-speed operation, the carburettor supplies a mixture
which can be termed as

(A) lean (B) slightly leaner than stoichiometric
(C) stoichiometric . rich

Assertion (A) : A simple or elementary carburettor provides progressively rich mixture
with increasing airflow.

Reason (R) : The density of the air tends to increase as the rate of airflow increases.
(A) Both A and R are individually true and R is the correct explanation of A.

(B) Both A and R are individually true but R is not the correct explanation of A.
. A'is true but R is false.

(D) Ais false but R is true.
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297. Which one of the following fuels can be obtained by fermentation of vegetable matter?

(A) Benzene (B) Diesel (C) Gasoline . Alcohol

298. Assertion (A): After burning increases the thrust of a jet engine
Reason (R): The air fuel ratio of jet engine is high
(A) Both A and R are individually true and R is the correct explanation of A.
. Both A and R are individually true but R is not the correct explanation of A.
(C) Ais true but R is false.
(D) Ais false but R is true.

299. Assertion (A) : A plane state of stress always results in a plane state of strain.
Reason (R) A uniaxial state of stress results in a three-dimensional state of strain.
(A) Both A and R are individually true and R is the correct explanation of A.
(B) Both A and R are individually true but R is not the correct explanation of A.
(C) Ais true but R is false.
. A is false but R is true.

300. The condition for the reversibility of a cycle is

(A) the pressure and temperature of the working substance must not differ, appreciably,
from those of the surroundings at any stage in the process

(B) all the processes, taking place in the cycle of operation, must be extremely slow
(C) the working parts of the engine must be friction free
. all of the above.
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