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INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THISTEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING PAGES
OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D ASTHE CASE MAY BE IN THE
APPROPRIATE PLACE IN THE RESPONSE SHEET.
You have to enter your Roll Number on this Your Roll No.
Test Booklet in the Box provided alongside.

DO NOT write anything else on the Test Booklet.
ThisBooklet contains 120 items (questions). Each item comprises four responses (answers). You will select
one response which you want to mark on the Response Sheet. In case you feel that there is more than one
correct response, mark the response which you consider the best. In any case, choose ONLY ONE response
for each item.

In case you find any discrepancy in this test booklet in any question(s) or the Responses, a written
representation explaining the details of such alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the Test Booklet Series, in which the discrepancy is alleged. Representation not
received within time shall not be entertained at all.

You have to mark all your responses ONLY on the separate Response Sheet provided. See directionsin the
Response Sheet.

All itemscarry equal marks. Attempt ALL items. Your total markswill depend only onthe number of correct
responses marked by you in the Response Sheet.

Before you proceed to mark in the Response Sheet the response to various items in the Test Booklet, you
have to fill in some particulars in the Response Sheet as per instructions sent to you with your Admit Card
and Instructions.

While writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONLY BALL POINT PEN”".

After you have completed filling in all your responses on the Response Sheet and the examination has
concluded, you should hand over to the Invigilator only the Response Sheet. You are permitted to take away
with you the Test Booklet.
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If two forcesof magnitude P, act at an angle6, their resultant will be:
(A) 2Pcos6 (B) 2Pcos6/2
(C) 2Psn6 (D) Pcos20

Inadaticaly determinate problem, thenumber of non-trivial equilibrium equations:
(A) equasthenumbersof unknowns (B) islessthan number of unknowns
(C) ismorethan number of unknowns (D) cannot bedetermined

Thenumber of independent scalar equationsof equilibrium of arigid body under concurrent force
sysemis:

(A) 4 (B) 3

© 5 (D) 6

D’ Alembert principle statesthat system of forcesacting on abody isfollowing typeof equilibrium
withtheinertiaforceof thebody :

(A) ddic (B) dynamic

(C) both (D) none

Thelaw of conservation of mechanica energy isvalid:

(A) irrespectiveof thenatureof forcefield

(B) onlyingravitetiond field

(C) onlyif thetotal work done by the particlein moving around in aclosed trgjectory
(D) onlyif theforcesistangentia tothetrgectory

Intheimpact problem thefollowing conditionsmust alwaysbesatisfied :

(A) thetotd kinetic energy remainsunchanged

(B) thetotd linear momentum remainsunchanged

(C) themagnitudeof thetota linear momentum ismultiplied by the co-efficient of restitution
(D) noneof theabove

The displacement of a particle undergoing rectilinear motion along the x-axis is given by
t3—21t? + 60t meters. The accel eration of the particle, whenitsvelocity iszerowill be:

(A) -18m/¢ (B) 36m/s

(©) Im/g (D) 9m/g

Two metdlic blockshaving massesin theratio 2:3 aremadeto didedown africtionlessinclined
plane starting from rest position. When the blocksreach the bottom of theinclined plane, they will
havetheir kineticenergiesintheratio:

(A) 23 (B) 35
(C) 32 (D) 7:4
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9. Ifashatmadeof ductilemateria issubjected to combined bending and twisting moments, calculation
based on which one of thefollowing theorieswould givethe most conservativevaues?
(A) Maximum principlestresstheory (B) Maximum shear stresstheory
(C) Maximumgtrainenergy theory (D) Maximum distortion energy theory

10. If thearea, length and the stressto which abar is subjected beall doubled, thentheelastic strain
energy of thebar will be:
(A) Doubled (B) Threetimes
(C) Fourtimes (D) Sixteentimes

11. If acantilever beam of length |, the concentrated load P at the end is replaced by abending
moment P x |, the deflection will increaseby :
(A) 1time (B) 1.5times
(C) 1.25times (D) 2times

12. A singledegree of freedom spring mass damper system hasaspring of stiffnessk =4 kN/m,
massm = 10 kg and adamper of damping constant ¢ =240 N-sec/m, itsdamped natural frequency
will be:

(A) 18rad/sec (B) 16rad/sec
(C) 20rad/sec (D) 22rad/sec
13. Theratio of maximum displacement of theforced vibration to the deflection dueto staticforceis
known as:
(A) Damping Factor (B) Damping Coefficient
(C) Logarithmic Decrement (D) Magnification Factor
14. Stressconcentrationingtaticloadingis:
(A) Very seriousinductilemateria (B) Very seriousinbrittlemateria
(C) Lesssariousinbrittlematerial (D) Noneof theabove

15. If nlinksareconnected at the samejoint, thejointisequivalent to:
(A) (n—-1)binary joints (B) (n—2)binary joints
(©) (n—3)binaryjoints (D) (2n—1) binaryjoints

16. Themechanical advantagefor arigid link AB, whosedrivingendisA whereasdrivenendisB
(neglecting friction effect), isgivenby :

(A) V, IV, (B) V./V,
(C) VoV, (D) Noneof theabove
17. 1f amechanism hasnlinks, then the number of instantaneous centerswould beequal to:
(A) n (B) n(n—-1)/2
(©) n2 D) (n-21)
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If aconstant vel ocity ratio of driving and driven shaftsisrequired then the mechanism usedis:
(A) Ackermanngearing (B) Hooke'sjoint
(C) DoubleHooke' sjoint (D) Grass-Hopper mechanism

Thetrainvalueof agear trainis:
(A) equd tovdocityratio (B) reciprocal of velocity ratio
(C) dwaysgresater thanunity (D) noneof theabove

Inaclock mechanism, the gear train used to connect minute hand to hour hand, is:
(A) Epicydicgeartran (B) Revertedgeartrain
(C) Compound gesr train (D) Smplegeartrain

Themaximum fluctuation of theenergy isthe:

(A) sumof maximumandminimumenergies

(B) differencebetween the maximum and minimumenergies
(C) ratioof themaximum energy and minimumenergy

(D) ratioof mean resisting torqueto thework done per cycle

If therotating massof arim typeflywhed isdistributed on another rim typeflywhed whose mean
radiusishaf the mean radius of theformer, then the energy stored inthelatter at the same speed
will be:

(A) Fourtimesthefirst one (B) Sameat thefirstone

(C) Onefourthof thefirst one (D) Oneandhaf timesthefirst one

23. Foracycloidd tooth profile, pressureangleat (i) Commencement of engagement, (ii) Pitch point
and (iii) End of engagement will be:
(A) congant (B) zero, maximum, zero
(C) maximum, zero, maximum (D) zero, zero, maximum
24. Materid having highest cutting speedis:
(A) Castiron (B) Bronze
(C) Aluminum (D) Highcarbonsted
25. Angle between the shear plane and work surfaceisknown as:
(A) lipangle (B) rakeangle
(C) cuttingangle (D) shearangle
26. Binding materia usedin cemented carbidetoolsis:
(A) Nicke (B) Cobalt
(C) Chromium (D) Silicon
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Theusual ratio of forward and return strokein shaper is:

(A) 21 B) 12

(©) 23 D) 32

Tool lifeismost affected by :

(A) cutting Speed (B) tool geometry

(C) feedanddepth (D) microgtructureof material being cut
Poor surfacefinishresultsdueto::

(A) heavy depth of cut (B) low cutting speed

(C) highcutting speed (D) coarsefeed
Abrasiveused for grinding ceramicsand tungsten carbideis:

(A) Diamond (B) Alumina

(C) Siliconcarbide (D) Boroncarbide
Atwistdrill isa:

(A) ddecuttingtool (B) front cuttingtool

(C) endcutting tool (D) noneof these

Gantt chartisusedfor :

(A) inventory control (B) materid handling

(C) productionschedule (D) machinerepair schedules
Themain object of scientificlayoutis:

(A) toproduce better quality of product (B) toutilissmaximumfloor area
(C) tominimiseproductiondelays (D) dlofthese
Invaueengineering, thetermvaluerefersto:

(A) manufacturing cost of the product (B) sdlingpriceof theproduct
(C) tota cost of the product (D) utility of theproduct

Ininventory control theory, the economic order quantity is:
(A) averagelevd of inventory

(B) optimumlotsze

(C) capacity of awarehouse

(D) lost sizecorrespondingto break-evenanaysis

Production cost refersto primecost plus:

(A) factory overheads

(B) factory and administration overheads

(C) factory, administration and salesoverheads

(D) factory, administration, salesoverheadsand profit
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A systematic job improvement sequencewill consist of :

(A) motionstudy (B) timestudy

(C) jobenrichment (D) dlofthese

Military typeof organisationisknownas:

(A) lineorganisation (B) functiond organisation

(C) lineand gaff organisation (D) line, staff and functional organisation

The procedure of modifying work content to give more meaning and enjoyment to thejob by
involving employeesin planning, organisation and control of their work, istermed as:

(A) jobenlargement (B) jobenrichment
(C) jobrotation (D) jobevduation
Fixed positionlayout isalsoknown as:

(A) andyticd layout (B) syntheticlayout
(C) oaticproduct layout (D) noneof these
Saginclusonincagtingisa:

(A) surfacedefect (B) internd defect
(C) superficid defect (D) noneof theabove
Themost suitable material for diecagtingis:

(A) Sted (B) Castlron

(C) Nickel (D) Copper

Draft on patternfor castingis:

(A) shrinkagedlowance

(B) identification number marked onit

(C) tapertofacilitateitsremova frommould
(D) for machiningalowance

Spruein castingrefersto:

(A) gae (B) runner

(C) riser (D) vertical passage

Ornamentsarecast by :

(A) diecadting (B) continuouscasting
(C) pressed (D) centrifugd casting

Theaimof vadueengineeringisto:

(A) findthedepreciation valueof amachine

(B) determinethesdlling priceof aproduct

(C) minimizethe cost without changein quality of theproduct
(D) 4l of theabove
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Intimestudy, therating factor isapplied to determine:

(A) standardtimeof ajob (B) meritrating of theworker
(C) fixationof incentiverate (D) normal timeof aworker
CPM isthe:

(A) timeoriented technique (B) event orientedtechnique
(C) activity orientedtechnique (D) target oriented technique

Simplex method isthemethod used for :
(A) vaueandyss (B) network analyss
(C) linear programming (D) queuingtheory

Which of thefollowing wageincentive plans guarantees minimumwageto aworker and bonusis

paidfor thefixed percentage of timesaved ?
(A) Hdseyplan (B) Ganttplan
(C) Rowanplan (D) Emerson’sefficiency plan

Job evaluation isthemethod of determining the:
(A) rdativevaluesof ajob (B) worker’sperformanceonajob
(C) worthof themachine (D) valueof overal production

Therouting functionin aproduction system designisconcerned with :
(A) manpower utilisation

(B) qudlity assuranceof the product

(C) mechineutilistion

(D) optimising materid flow throughtheplant

Direct expensesinclude:

(A) factory expenses (B) <lingexpenses
(C) adminidrativeexpenses (D) noneof these

Stringdiagramisused :

(A) forcheckingtherdativevauesof variouslayouts

(B) whenagroup of workersareworking at aplace

(C) where processesrequirethe operator to be moved from onework placeto another
(D) all of theabove

55. Which of thefollowing typesof layout issuitablefor automobile manufacturing concern ?
(A) product layout (B) processlayout
(C) fixedpogtionlayout (D) combinationlayout
EIJ-50100-A
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Queuing theory isassociated with:

(A) inventory (B) sdes

(C) waitingtime (D) productiontime
PERT requires:

(A) sngletimeesimate (B) doubletimeegtimate
(C) tripletimeestimate (D) noneof these

Which of thefollowing statementsiscorrect ?

(A) A-B-Canadysisisbased onPareto’sprinciple

(B) Simulation canbeused for inventory control

(C) Economicorder quantity formulaignoresvariationsin demand pattern
(D) dl of theabove

Inbreak even analysis, total cost consistsof :
(A) fixedcost + sdesrevenue (B) variablecost + sdlesrevenue
(C) fixedcost + variable cost (D) fixedcost +variable cost + profit

Inorder to avoid excessive multiplication of facilities, thelayout preferredis:
(A) product layout (B) processlayout
(C) grouplayout (D) daticlayout

Which of thefollowing can be regarded as gas so that gas|aw could be applicable within the
commonly encountered temperaturelimits?

(A) O, N, steam, CO, (B) O,, N, water vapour

(C) SO,,NH,, CO,, moisture (D) O, N,, H,air

A closed systemisoneinwhich:

(A) massdoesnot crossboundariesof the system, though energy may do so
(B) masscrossesthe boundary but not the energy

(C) neither massnor energy crossesthe boundariesof the system

(D) both energy and masscrossthe boundariesof the system

Absolutezero pressurewill occur :

(A) atsealeve

(B) atthecentreof theearth

(C) whenmolecular momentum of the system becomeszero
(D) under vacuum conditions
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64. Intensiveproperty of asystemisonewhosevaue:
(A) dependsonthemassof thesystem, likevolume
(B) doesnot depend onthe mass of the system, liketemperature, pressure, etc.
(C) isnot dependent on the path followed but on the state
(D) isdependent onthe path followed and not onthe state

65. Theequation (p + %) (v - b) = R isknownas:
\'%

(A) Red gasequation (B) Maxwel’sequation
(C) vander Waal’sequation (D) Avogadro’sequation
66. Thebas sfor measuring thermodynamic property of temperatureisgivenby :
(A) zerothlaw of thermodynamics (B) firstlaw of thermodynamics
(C) secondlaw of thermodynamics (D) thirdlaw of thermodynamics

67. If afluid expandssuddenly into vacuum through an orifice of large dimension, then such aprocess
iscaled:

(A) freeexpanson (B) hyperbolicexpanson
(C) adiadbaticexpanson (D) parabolicexpanson
68. Steamflow throughanozzleisconsdered as:
(A) congantvolumeflow (B) constant pressureflow
(C) adigbaticflow (D) isothermd flow
69. Thefollowingcycleisusedfor air craft refrigeration
(A) Braytoncycle (B) Joulecycle
(C) Canotcycle (D) Reversed-Braytoncycle

70. Anidea gasat 27°C isheated at constant pressuretill its volume becomes three times. The
temperatureof gasthenwill be:

(A) 81°C (B) 900°C
(C) 627°C (D) 927°C
71. Whentwo gasessuddenly mix up with each other then resultant entropy of thesystemwill :
(A) decrease (B) increase
(C) remansame (D) attainnegativevadue

72. |f ariscompressed adiabatically from atmospheric conditioninacylinder having compression
ratio of 6, then pressure at the end of compression shall be:
(A) 6ata
(B) lessthan6ata
(C) morethan6ata
(D) lessor morethan 6 atadepending on temperature at the end of compression
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Theair-fud ratio of the petrol engineiscontrolled by :

(A) fud pump (B) governor

(C) injector (D) carburettor
Enginepistonsareusualy made of duminum alloy becauseit :

(A) islighter (B) wearsless

(C) absorbsshocks (D) isstronger

For maximum power generation, theair fuel ratio for petrol enginevehiclesisof theorder of :
A) 9:1 B) 12:1

(C) 15:1 (D) 18:1
Inanaturally aspirated diesel engine, theairissupplied by :

(A) asupercharger (B) acentrifuga blower
(C) avacuum chamber (D) aninjectiontube

Ignition quality of petrol isexpressed by :

(A) octanenumber (B) cetanenumber

(C) cdorificvdue (D) «fignitiontemperature
Ignitiontiming of amulti cylinder petrol enginecanbeadjusted by :

(A) rotatingthecrank (B) adjusting the spark plug gap
(C) adjudingignitioncoil pogtion (D) rotating thedistributor
Theeementsof most concerninregard to pollution caused by enginesare:

(A) COand CO, (B) COandhydrocarbons

(C) CO,andhydrocarbons (D) hot productsof combustion

Water boilswhen itsvapour pressure:

(A) equasthat of thesurroundings

(B) equas760 mm of mercury

(C) equalstoatmospheric pressure

(D) equalsthe pressureof water inthe container

81. Which of thefollowing gaseshasthe highest calorificvalue?
(A) producer gas (B) cod gas
(C) cokeovengas (D) blastfurnacegas
82. Thediameter of Cornishboiler isof theorder of :
(A) 1-2m (B) 1.5-25m
(C) 2-3m (D) 25-35m
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Which of thefollowingisfiretubeboiler ?

(A) locomotiveboiler (B) Babcock and Wilcox boiler
(C) Sirlingboiler (D) all of theabove

Which deviceisusedinthermal power plantsto reducelevel of pollution?

(A) induceddraftfan (B) precipitator

(C) chimney (D) pulveriser

De-aeration of feed water iscarried out becauseit reduces:

(A) cavitationof boiler feed pumps (B) corrosion caused by oxygen
(C) hesattransfer coefficient (D) pH vaueof water

Asaresult of bladefrictiontherelative velocity at outlet of impul seturbine compared toinlet

relativevelocity is:

(A) nearly same (B) 2%less

(C) 10-15%less (D) 30%less

Commonly used method of governingin steamturbinesisby :

(A) throttlegoverning (B) nozzlecontrol governing
(C) bypassgoverning (D) hydraulicgoverning

Reheat cyclein steam power plantisusedto:

(A) prevent excessof 10-12% moisture content inlast stages of turbine
(B) utilizehest of thefluegases

(C) increaseplant efficiency

(D) improvecondenser performance

For aconvergent divergent nozzle, the massflow rateremains constant if theratio of exit and

inlet pressures:
(A) islessthancritical pressureratio (B) isequal tothecritical pressureratio
(C) ismorethancritical pressureratio (D) isinfinity

Themaximum vel ocity attainableat thethroat of asteam nozzleis:
(A) supersonicvedocity (B) dightly lessthansonicveocity
(C) sonicvdocity (D) dightly morethansonicveocity

Theeffect of frictioninnozzleisto:

(A) keepdrynessfraction constant

(B) incressedrynessfraction

(C) decreasedrynessfraction

(D) firstincreasedrynessfractionuptoacertainlimit and then decrease
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92. Thesuper saturation of sleamresultsindight :

(A) increaseinentropy (B) increaseof final drynessfraction
(C) increaseof discharge (D) dl of theabove
93. Themost &fficient method of compressing air isto compressit :
(A) isothermally (B) adiabaticdly
(C) isentropicdly (D) asperlaw Pv"=C
94. Aeroplanesemploy following type of compressor :
(A) radid flow (B) axidflow
(C) centrifugd (D) combination of above
95. Ratio of indicated horse power and brake horse power isknown as:
(A) mechanicd efficiency (B) volumetricefficiency
(C) isothermd efficiency (D) rdativeefficiency
96. A compressor at high atitudewill draw :
(A) more power (B) lesspower
(C) samepower (D) noneof theabove
97. Therma conductivity of solid metalswithriseistemperaturenormally :
(A) increases (B) decreases
(C) remainscongtant (D) unpredictable
98. Heatistransferred by all threemodes, viz, conduction, convection and radiationin:
(A) €ectrichester (B) steam condenser
(C) refrigerator condenser coils (D) boiler

99. Ratioof heat flow g,/q,from two walls of samethickness having their thermal conductivities
ask, =2k, will be:

(A) 05 B) 1
© 2 (D) 4
100. In heat exchangers, degree of approach isdefined asthe difference between temperaturesof :
(A) coldwater inlet and outlet (B) hot mediuminlet and outlet
(C) hot medium outlet cold water inlet (D) hot medium outlet cold water outlet

101. Thevaueof Prandlt number for airisaround

(A) 0.1 (B) 0.3

(©) 0.7 (D) 1.7
102. Theenergy distribution of anidedl reflector at higher temperatureislargely intherangeof :

(A) shorter wavelength (B) longerwaveength

(C) remainssameat al wavelengths (D) wavelength hasnothingtodowithit
EIJ-50100-A 13 [Turn over
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103. The heat transfer equation V2T = 0isknown as:

(A) Laplaceequation (B) Genera equation of heat transfer

(C) Fourier equetion (D) Poisson’sequation
104. Thermdl radiiation extendsover therangeof :

(A) 0.01t00.1p (B) 0.1t0100p

(C) 100to 250 (D) 250to0 1000 p
105. Theboiling point of anmoniais:

(A) 0°C (B) -50°C

(C) -33.3°C (D) 33.3°C
106. Oneton of refrigeration correspondsto

(A) 210kImin (B) 210kJh

(C) 335kImin (D) 335kJh
107. Therefrigerant for arefrigerator should have:

(A) highsensblehesat (B) hightota heet

(C) highlatent heat (D) low latent hesat
108. Refrigerationin aeroplanesusudly employsthefollowing refrigerant :

(A) CO, (B) Freon-11

(C) Freon-22 (D) Air

109. In aflooded type evaporator of arefrigerator, an accumulator at suction of the compressor isusedto:
(A) collect liquidrefrigerant and prevent it from going to compressor
(B) detectliquidinvapour
(C) superheat thevapour
(D) collect vapours

110. Whentwo refrigerantsaremixed inthe proper ratio, themixtureformsathird refrigerant called :
(A) syntheticrefrigerant (B) auxiliary refrigerant
(C) highpressurerefrigerant (D) anazeotrope

111. Themost suitablerefrigerant for acommercid iceplantis:
(A) brine (B) NH
(C) Freon (D) ar

3

112. Dew point temperatureisconstant aslong asthereis:
(A) nochangeinmoisture content of theair
(B) nochangeinvolumeof air
(C) nochangeindry bulb and wet bulb temperature
(D) nochangeinreativeand specifichumidity of air

E1J-50100-A 1"4
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113. Thecomfort conditionsinair conditioningare:
(A) 22°Cdry bulbtemperatureand 60% relative humidity
(B) 25°Cdry bulbtemperatureand 100% relative humidity
(C) 20°Cdry bulbtemperature and 75% rel ative humidity
(D) 15°C bulbtemperatureand 80% relative humidity

114. Airisnormally dehumidified by :

(A) injectingwater (B) passingsteam
(C) hedting (D) codling
115. A fluidinequilibrium cannot sugtain::
(A) tendlestress (B) compressivestress
(C) shear stress (D) bendingstress
116. Which of thefollowing instrument can be used for measuring speed of an aeroplane ?
(A) orificeplate (B) hotwireanemometer
(C) rotameter (D) pitottube
117. Euler’ sdimensionlessnumber relatesthefollowing :
(A) Inertid forceand gravity (B) Viscousforceand Inertia force
(C) PressureforceandInertial force (D) Pressureforceand viscousforce

118. Power transmitted through a pi peismaximum when theloss of head duetofrictionis:

(A) one-half of thetotal head supplied (B) one-third of thetotal head supplied
(C) one-fourth of thetotal head supplied (D) zero
119. Theefficiency of acentrifuga pumpismaximumwhenitsbladesare:
(A) draght (B) bentforward
(C) bent backward (D) bent forwardfirst and then backward
120. Inaxid flow fansand turbines, fluid entersand leavesasfollows:
(A) radidly,axidly (B) axidly,radidly
(C) axidly,axidly (D) redidly,radidly
EIJ-50100-A 15
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