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Read the following instructions carefully before you begin to answer the questions.
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11.

12,

IMPORTANT INSTRUCTIONS
Candidate will be supplied with Paper I Question Booklet 10 minutes before commencement of the Compehtwe Written Examination.
The Competitive Written Examination has the following three papers.
Paper I (Time Allotted — 1 Hour)

Subject No. of Questions Maximum Marks Negative Marks
Mental Ability Test 50 100 There will be no negative marks in -
. (two marks for every correct this paper
answer)

Paper II (Time Allotted — 30 minutes)

Subject No. of Questions Maximum Marks : Negative Marks
General Awareness 25 . 75 One negative mark for every wrong
) (three marks for every answer
correct answer)
English Language 25 5 One negative mark for every wrong
(three marks for every answer

correct answer

Paper III (Time Allotted - 90 minutes)

Subject No. of Questions Maximum Marks Negative Marks

Concerned Subject : 100 : 300 One negative mark for every wrong
(based on the advertised (three marks for every answer

correct answer)

qualification of the post)

For competitive Written Examination Candidates will be provided Question Paper during the following Sessions :
Session I — Paper I - between 09:30 and 10:30 A.M.

Session II - Paper II — between 10:30 and 11:00 A.M.

Session III — Paper III - between 11:00 and 12:30 P.M.

- After end of each Session, Question Paper will have to be returned to Invigilator.

Prior to attemptmg to answer, the candidates are requested to eheck whether all the questions are there in series and ensure there are no
blank pages in the question booklet. In case any defect in the Question Paper is noticed, it shall be reported to the Invigilator
immediately and get it replaced with a complete Question Booklet.

You must write your Admit Card No. in the space prowded on the top right side of this page. Do not write anything else on the
Question Booklet.

" Each question comprises four responses (A), (B), (C) and (D). You are to select ONLY ONE correct response and mark in the QMR

Answer Sheet. Your total marks will depend on the number of correct responses marked by you in the Answer Sheet.

In the OMR Answer Sheet there are four circles @, .,@ and @ against each question. To answer the questions you are to mark
with Blue or Black ink Ball point pen ONLY ONE circle of your choice for each question. Select one response for each question in the
Question Booklet and mark in the Answer Sheet. If you mark more than one answer for one question, the answer will be treated as
wrong. e.g. If for any item, 15 the correct answer, you have to mark as follows :

®® 00

You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take this Question Booklet and the
Answer Sheet out of the Examination Hall during the time of written examination and After the examination is concluded, vou must
hand over your Question Booklet and Answer Sheet to the Invigilator,

Do not make any marking in the question booklet except in the sheet(s) before the last page of the question booklet,
which can be used for rough work. This should be strictly adhered.

In all matters and in cases of doubt, the English version is final.

Failure to comply with any of the above instructions will render you liable to such action or penalty as the Competent Authority, CLRI .
may decide at his own discretion.

I have read the important instructions given above and agree to the above.

I'nvigilator’s Signature | ' Candidate’s Signature with date
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101.
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Paper - III

MECHANICAL ENGINEERING

The D.L Alembert's principle

(A) 1is based on the existence of inertia

(B) 1is a hypothetical concept

(C) allows a dynamical problem to be related as statistical problem

(D) provides no special advantage over Newton's law

Which of the following is not the unit of work, energy and heat?
(A)  keal (B) kgm (C) kwhr ' (D) hp

The conditions of equilibrium for coplanar non-concurrent forces are

(A SV=0,LH=0 B) SV=0 SM=0
() IM=0,YXH=0 M XV=0,>H=0,>M=0

If the resultant of two equal forces is equal to either of them, then angle between the forces
s

A) 30° (B) 60° (C) 90° (D) 120°

Which is the correct statement about law of polygon of forces?

(A) if any number of forces acting at a point can be represented by the sides of a polygon
taken in order, then the forces are in equilibrium

(B) if any number of forces _aéting at a point can be represented in direction and
magnitude by the sides of a polygon, then the forces are in equilibrium

(C) if a polygon representing forces acting at a point is closed then forces are in
equilibrium '

(D) if any number of forces acting at a point can be represented in direction and
magnitude by the sides of a polygon taken in order, then the forces are in equilibrium

A perfect frame can have

- (A) both ends hinged (B) rollers on both ends

(C) both ends free - ' (D) none of the above

3 - MECH-A




107.

108.

109.

110.

111,

112.

113.

114.

ovE o gl 7 ST g8 forg R st &

N @ﬁﬁﬂwwqﬁwgwaﬂﬁﬁtaﬁﬁwﬁwﬁwm%ﬁn
(B) 8 H qera #1 Feafeor # F frg

(C)  sTearrlY fAserat 7 o 2 & fRr

(D) & FATSR 1 e e 3 g

ag fog s wregm & o< 1 wegef WL T AT §

(A) THIFT IR - (B) T&cATHY FT Fg

(C) AW AT HF (D) ATaf %7 %%

| Waﬁm%wﬁm%wmﬁ?ﬁu%ﬁa@%aﬁ% |
@) F= ®) =t (©) s (D). FHFIT Froger
YO F T FN0T T A B B oor e

A THE “(B) AR ; -

©) e ¥ g arrey w1 Fwar & (D) wrfy Y fer & wrer v v &
ﬁw%a@vw%m@aﬁ%

A) e . | (B) HHEALT

©) (A) 3 (B) T (D) & % TR 9 fAefe szar &
AR & & AR i 7 el & .
@) <-1 ® 0 ey d D) =22 .
ﬂﬁwﬁﬁawﬁvﬁaﬁwéz

A) T

®) O F sty s

(C) ﬁu%w@fmww

(D) S T AT S W AR T

%WW?@W%W%WQ@TWMW@QW@%
@ uwfEgd , - (B) TF AT H
©) fafe gaaet & (D) &« quaT §

MECH - A ' 4




107.

108.

109.

110. -

I11.

112,

113.

114.

N

Alembert's principle is used for

(A) Reducing the problem of kinetics to equivalent statics problem
(B) Determining stresses in the truss

(C). Stability of floating bodies

(D) Designing safe structures

The point through which the whole weight of the body acts is known as
(A) centre if percussion (B) centre of gravity

(C) centre of mass (D) centre of geometry

Centre if gravity of a plane lamina is not its geometrical center if itis a-

(A) circle (B) square s (C) rectangle (D) light angles triangle

Zero angle of friction imply that force of friction

(A) 1is zero ' (B) is infinite

(C) acts normal to the plane (D) acts along the direction of motion

The reaction at Roller support may be
(A) Vertical _ (B) Horizontal

(C) Both (A) and (B) (D) Depending upon the type of loading -

Mobility of a statically indeterminate structure is

=] B) 0 © 1 (D)

IA

Frictional resistance depe nds.up'on
(A) speed of the body

(B) geometrical shape of the body
(C) nature of contacting surfaces

(D) weight of the'body'and nature of contacting surfaces

Forces are called coplanar when all of them acting on body lie in
(A) one point. (B) one plane
(C) different planes (D) perpendicular planes
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115. According to principle of transmissibility of forces, the effect of a force upon a body is
(A). maximum when it acts at the center of gravity of a body
(B) different at different points in its line of action .
(C) the same at every point in its line of action

(D) ' minimum when it acts at the C.G. of the body

116. Factor of safety for brittle material is based on
(A) Yield point stress . (B) Ultimate stress

(C) Maximum shear stress (D) None of the above

117.  Which of these elements has high Modulus of Rigidity?
(A) CastIron (B) Timber (C) Brass (D) Wrought Iron

118.  For structural joints, which one of the joining methods is preferred?

(A) Coldriveting (B) Hot riveting (C) Pinjoint (D) Splined joint

119. -.Rankine failure theory is applicable for
(A) Ductile Material
(B) Materials which aré strong in shear stress
(C) Materials which are strong in tension or compression

(D) Materials which are weak in shear stress

120. The stresses which vary from a minimum value to a maximum value of the opposite nature

is called as
A) Fluctuating stresses (B) Reversed stresses
(C) Alternating stresses _ - (D) None of the above

121. Distance from the centre of one rivet to the centre of the next rivet measured parallel to the
seam is known as '

(A) -back pitch ' (B) diagonal pitch
(C) pitch . (D) margin
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122. Endurance limit of a compoﬁent
(A) increases as the surface roughness increases
(B) decreases as the surface roughness increases
(C) initially increases with the increase in surface roughness and then decreases

(D) does not depend upon the surface roughness

123.  Which of the following can be the méasure of ductility of a material?
(A) Area under engineering stress strain cufve
(B) Percent reduction in area in tension test
(C) Yield stress
(D) Ulti'_mate stress

124.  For a parallel load on a fillet weld of equal legs, the plane of maximum shear occurs at

A) 22.5° -~ (B) 30° - (C) 45° D) 60°

125. The principle of applying heat and pressure is widely; used in
(A)- spot welding (B) seam welding
(C) projection welding (D) all of these

126. Rivets ére made of
(A) Soft material _ (B) Hard material
(C) Ductile material (D) Brittle material

127. A double strap butt joint is always in
(A) Single shear (B) Double shear
(C) . Either single or double shear (D) None of the above

128. = For the de'sign of a cast iron member the most appropriate theory of failure is

(A) Mohr's _theory (B) Rankein’s theory

(C) Maximum principal strain theory (D) Maximum strain energy theory
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129. Inv’érsion of a mechanism is
A) c_inanging of a higher pair to lower pair
(B) obtained by fixing different links in a kinematics chain
(C) turning in upside down

(D) obtained by reversing the input and output motion

130. The number of links in Hart mechanism are _
A 8 B) 6 © 4 D) 7

 131. Which gears are used for high speed reduction between two non-intersecting perpendicular
shafts? ' ' '

(A) spur gears B) .bevel gears - (C) helical gears (D) worm gears

132.  Anideal fluid is defined as the fluid which
(A) Iscompressible
(B) Isincompressible
(C) Isincompressible and non-viscous (In viscid)

(D) Has negligible surface tension

133.  The increase of temperature
(A) Increases the viscosity of a liquid (B) Decreases the viscosity of a liquid

(C) Decreases the viscosity of a gas (D) Increases the viscosity of a gas

134. The gases are considered incompressible when Mach number
(A) isequalto 1.0 . (B):- is equal to 0.50
(C) 1is more than 0.3 (D) isless than 0.2

135. Gauge pressure at a point is equal to _
(A) Absolute pressure plus atmospheric pressure
(B) Absolute pressure minus atmospheric pressure
(C)  Vacuum pressure plus absolute pressure : |

(D) - None of the above
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141.

For a floating body, the buoyant force passes through the
(A) Centre of gravity of the body

(B) Centre of gravity of the submerged part of the body
(C) Metacentre of the body

(D) Centroid of the liquid displaced by the body

The necessary condition for the flow to be uniform is that

(A) The velocity is constant at a point with respect to time

(B) The velocity is constant in the flow field with respect to space
(C) The velocity changes at a point with respect to time |

(D) None of the above

A steam line ié a line

(A) Which is along the path of a particle

(B) Which is always parallel to the main diréction of flow

(C) Across which there is no flow _

(D) On which tangent drawn at any point gives the direction of velocity

The velocity components in x and y directions in terms of stream function (p) are

op op ® Op Op
A = ¥ = z = ) e
S ox v oy ) u ox 4 oy
op Op o op op
C = » — D o 3 =
O u ko D) u 't U

The range for co-efficient of discharge (Ca) for a venturimeter is ,
(A) 0.6t00.7 (_B) 0.7 to 0.8 (C) 0.8t00.9 (D) 0.95t0 0.99

For the laminar flow through a circular pipe

(A) The maximum velocity = 1.5 times the average velocity

~ (B) The maximum velocity = 2.0 times the average velocity -

(C) The maximum velocity = 2.5 times the average velocity
(D) None of the above
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142.  The loss of pressure head for the laminar flow through pipes varies

(A) As the square of velocity (B) Directly as the velocity
(C) As the inverse of the velocity (D) None of the above |

143. For the laminar flow through a pipe, the shear stress over the cross-section
(A) Varies inversely as the distance from the centre of the pipe
(B) Varies directly as the distance from the surface of the pipe
(C) Varies directly as the distance from the centre of the pipe -
(D) Remains constant over the cross-section

144. Reynold’s number is defined as the
(A) Ratio of inertia force to gravity force
(B) Ratio of viscous force to gravity force
- (C) Ratio of viscous force to elastic force
(D) Ratio of inertia force to viscous force

145. Froude's number (F' e).is given by

- L g V ;
A F,=V |— B F, =V |= € F,=|—— (D) None of the above
\’g L vLg . -

~ 146. A turbine is a device which converts _

(A) Hydraulic energy into mechanical energy

(B) - Mechanical energy into hydréulic energy - |
(C) Kinetic energy into mechanical ehergy '
(D) Electrical energy into mechanical energy

. internal conduction resistance
The ratio

147. : s is known as
surface convection resistance .
(A)  Grashoff number - (B) Biot number
© Sta_nton number (D) Prandtl number

148. Up to the critical radius of insulation, - - ' ‘
(A) Convection heat loss will be less than conduction heat loss . ‘
(B) Heat flux will decrease : . ' ' _ l
-(C) Added insulation will increase heat loss |
(D) Added insulation will decrease heat loss
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' 150.

151.

152.

153.

154.

155.

What is the critical radius of insulation for a sphere equal to?

(K =Thermal conductiﬁty in W/m - K)

(h = Heat transfer coefficient iﬁ W/m? - K)

(A) 2Kh " (B) 2Kh (C) Kh D) 2Kh

Which one of the following is correct? The effectiveness of a fin will be maximum in an
environment with

(A) Free convection (B) Forced convection

(C) Radiation (D) Convectipn and radiation

Non-dimensional number generally involved in case of heat transfer from horizontal
cylinder by natural convection is

(A) Nusselt number ; (B) Prandtl number
(C) Grashof's number (D) All the above

InM, L, T, 6 system the dimensions for thermal conductivity are

(A) MLT?9™ (B) MLT®g! (C) MT?g™ D) MT?¢™

Peclet number is

@) Reynold number B) Prandtl number
Prandtl number ; - Schemidt number
©) Prandt]l number (D) Prandtl number
. Weber number Reynold number x Schemidt number

For a fluid having Prandtl number equal to unity, how are the hydrodynamic boundary
layer thickness & and thermal boundary layer thickness &, related?

@A s5=4 ®) 5> © 5<4 D) & =5

What is the basic equation of thermal radiation from which all other equations can be
derived? ' '

(A) Stefan Boltzmann equation (B) Planck's equation
(C) Wien’s equation (D) Rayleigh-Jeans formula
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156.

157.

158.

159.

160.

161.

162.

atreT w8 & ot f DA 9% geg w7 § T wrAiaen & RufetEa § & o an e
BITT? .
(A)  HAFAA (B) WaTgHA (CEREIETL (D) JaTEHA 3T Hagd

SAFTTTIAT AT &, <Y 0T 3 = &7 HI07 Zral §
A) T e o7 AT A

@®) o = R @ e

© forre e s seater R

D) T = sfx R § e & g it Rem

FrarfRrRre 7 & F o Frer iR af i a8 22
(A) IR F ST B) YeeTe e it St
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(©) tan_(gz’: - a)* tan qé' D) tan(;aﬁ - a)+ cot ¢

TF AT FeTE AT A Wb (AT 2
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©) e o wd g (D) et wag sia
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156. Which one of the following modes of heat transfer would take place predominantly, from
boiler furnace to water wall? _ '
.(A) Convection (B) Conduction

(C) Radiation (D) Conduction and convection

157. In orthogonal cutting, shear angle is-the angle between
(A) Shear plane and the cutting velocity vector -
(B) Shear plane and the rake plane
(C) Shear plane and the vertical direction
D) Shear plane and the direction of elongation of crystals in the chip

158.  Which one of the following is not a feature of gear hobbing process?
(A) High rate of production (B) Generation of helical gears

© Very accurate tooth profile (D) Generation of internal gears

159. Crater wear occurs mainly due to which one of the following?

(A) Adhesion (B) Diffusion (C) Oxidation (D) Abrasion

160.  The chip thickness along shear plane is
(A) Equal to uncut thickness
(B) Equal to cut chip thickness
(C) Not related to chip thickness before or after cut
(D) Greater than uncut and cut chip thickness

161. Shearing strain in the chip at shear plane is
(A) tan(;é - a)'+ tang . - (B) tan(¢ + 0:) +cot ¢
© tan( - o:) —tan ¢ | (D) tan(gﬁ - a) - cot.¢5

162. A good cutting action is indicated by

(A) Low cutting ratio . (B) High cutting ratio _
(C) Low chip reduction coefficient (D) Smooth surface finish i
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163.

164.

165.

166.

167.

168.

169.

170.

171.

e afaer # ST AT e T 2
@) gy siFss (B) T
(C) dtaa et (D) HTHAE

wefteft Farer vt 3 W A Al = Wﬁ%mwwm%mw%

@) T ®) T © FrwE (D) FE AN D2
Seftw i gereTEE F S e
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163.

164.

165.

166.

167.

168.

169,

170.

Tool material is not suited to resistance welding is -
(A) Aluminium oxide : (B) Stellite
(C) High speed steel _ - (D) Masonite

For holding a work piece securely on the machine table one can use a
(A) Fixture B) Jig (C) Angle plate (D) A plate with holes

The electrolyte in ECM is the aqueous solution of _
(A) NaCl (B) KNOs3 (C) - NaNO: (D) NaNOs

Which of the following has maximum penetration rate?

'(A) Plasma arc machining (B) Ultrasonic machining

(C) Electron beam machining (D) Electrochemical machining

is the ease with which observations can be made accurately.
(A) Accuracy (B) Precision (C) Readability (D) Sensitivity

Among the conventional machining processes, maximum specific energy is consumed in
(A) Turning (B) Planning (C) Drilling ()] Grinding

} Difference between two mating parts is

(A) Tolerance | . (B) Standard deviation
(C) Allowance (D) Limit

Which of the fo]lowihg is not Electro Chemical Energy Process?
(A) Electrical discharge machining - (B) Electro-chemical machining
(C) Electro-chemical honing . (D) Electro-chemical deburring

171. The conversion electrical energy into mechanical energy in case of USM takes place

because of _
(A) Spark " (B) Chemical action

(C) A high velocity beam of electrons (D) Piezoelectric effect
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172. ———isthe inost accurate instrument.
(A) * Mechanical comparator (B) Optical projector
(C) Screw gauge (D) Height gauge

173. Small percentage of bbro_n is added to steel to
(A) Increases hardenability (B) Reduce machinability

(C) Increase wear resistance '(D) Increase endurance strength

174. Induction hardening is basically a
(A) Carburizing process (B) Surface hardening process

(C) Core-hardening process (D) None of the above

175. Cubic boron nitride is used
(_A)' As lining matérial in induction furnaces
(B) For making optical quality glass |
(C) For heat treatment
(D) None of the above

176. Machine tobl guideways are usually harden_ed by
(A) Vacuum hardening _ (B) Mar tempering
(C) Induction hardening (D) Flame hardening

177. Directional solidification can be achieved by providing
(A) Chills and chaplets (B) Chaplets and padding
(C) Chills and padding : ' (D) Chills, chaplets and padding

178. - The most preferred process for casting gas turbine blades is

(A) Die moulding (B) Shell moulding

(C) Investment moulding ' (D) Sand moulding
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179. In blanking operation the clearance is provided

(A) On the punch (B) On the die
(C) Both on the punch and the die (D) Neither on the punch nor on the die

180. Which one of the following welding processes uses non-consumable electrodes?
(A) TIG welding (B) MIG welding
(C) Manual arc welding (D) Submerged arc welding

181.  Which one of the following is not a fusion welding process? _
(A) Gas welding ' (B) Arcwelding
(C) Brazing _ (D) Resistance welding

182. By which one of the following methods g_rey iron is usually welded?
(A) TIG welding (B) MIG welding
(C)  Gas welding | (D) Arc welding

183. Silicon when added to copper increases its
(A) machinability (B) brittleness

(C) electrical conductivity | (D) hardness and strength

184. Castironisa
(A) Ductile material B) | Malleable material
(C) Brittle material (D) None of these

185. Wrought iron
(A) 1is ductile
(B) can be easily forged or welded

(C) cannot resist sudden and excessive shocks

(D) all of these
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187.

-188.

189.

190.

191.

192.

Thermo-plastic materials are produced by

(A) die-casting process (B) shell moulding process

| (C) cold forming process (D) injection moulding process -

Loam sand comprises of

-(A) b50% sand and 10% moisture (B) 40% sand and 10% moisture
(C) 50% sand and 18% moisture (D) 80% sand and 20% moisture

The process of pushing the heated billet or slug of metal through an orifice provided into a
die and forming an elongated part of uniform cross-section, is called

(A) Extrusion (B) Forging (C)  Casting - (D) Piercing

For real thermodynamic cycle

A) §%9—'>0 ®) §%<0 ©) _%:0 D) iig;Q:m

In which one of the following processes is there an increase in entropy with no degradation

of energy?
(A) Polytropic expansion (B) Isothermal expansion
© Isochoric heat addition (D) Isobaric heat addition |

Which thermodynamic property is evaluated with the help of Maxwell equations from the
data of other measurable properties of a system?

(A) Enthalpy (B) Entropy (C) Latent heat (D) Specific heat

The specific heat Cp is giﬁren by

(A) T(a—Tl | (B) T[ BSJP | (©) T(GTL (D) T( 31_’ )p
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193.

194.

195.

196.

, 19T

198.

199.

200.

Clausius-Clapeyron equation gives the ‘slope’ of a curve in

(A) p-vdiagram  (B) p-hdiagram  (C) p-Tdiagram (D) T-S diagram

Dryness fraction of steam means the mass ratio of _
(A) wet stream, to dry steam (B) dry steam to water particles in steam

(C) water particles to total steam (D) dry steam to total steam

The main advantage of a reheat Rankine cycle is
(A) Reduced moisture content in L.P. side of turbine
(B) Increase efficiency

(C) Reduced load on condenser

- (D) Reduced load on pump

For the samé ma}dmuﬁl pressure and heat input, the most efficient cycle_. is
(A) Ottocycle oy (B) Diesel cycle
(C) Brayton cycle (D) Dual combustion cycle

An automobile heats up while lymg in a parkmg lot on a sunny ‘day. The process can be
assumed to be

(A) Isothermal (B) Isobaric - (C) Isochoric © (D) Isentropic

The values of enthalpy of steam at the inlet and outlet of a steam turbine in a Rankine
cycle are 2800 kd/kg and 1800 kJ/kg respectlvely Neglecting pump work, the specific steam
consumption in kg/kW hour is

(A 3.60 (B) 0.36 © 006 (D) 0.01

Green sand mould indicates that

(A) polymeric mould has been cured -~ (B) mould has been totally dried

(C) mould is green in colour ' (D) mould contains moisture

The operatlon in which oil is permeated into the pores of a powder metallurgy product is
known as :

(A) mixing (B) s'mtering. (C) impregnation (D) inﬁltratioh
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