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DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO



T.B.C. : P-RSR-L-ZRA



Test Booklet Series



TEST BOOKLET MECHANICAL ENGINEERING Paper I Time Allowed: Two Hours



Maximum Marks : 200 INSTRUCTIONS



I.



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



2.



ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C, ORDAS THE CASE MAY BE IN THE APPROPRIATE PLACE IN THE ANSWER SHEET. You have to enter your Roll Number on the .----------------, Test Booklet in the Box provided alongside. DO NOT write anything else on the Test Booklet. This Test Booklet contains 120 items (questions). Each item comprises four responses (answers). You will select the response which you want to mark on the Answer 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. You have to mark all your responses ONLY on the separate Answer Sheet provided. See directions in the Answer Sheet. All items carry equal marks. Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet, you have to fill in some particulars in the Answer Sheet as per instructions sent to you with your Admission Certificate. After you have completed filling in all your responses on the Answer Sheet and the examination has concluded, you should hand over to the Invigilator only the Answer Sheet. You are permitted to take away with you the Test Booklet. Sheets for rough work are appended in tlie Test Booklet at the end.



3.



4.



5. 6.



7.



8.



9. 10.



Penalty for wrong answers: THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE OBJECTIVE TYPE QUESTION PAPERS. There are four alternatives for the answer to every question. For each question for which a wrong answer has been given by the candidate, one-third (0'83) of the marks assigned to that question will be deducted as penalty. (ii) If a candidate gives more than one answer, it will be treated as a wrong answer even if one of the given answers happens to be correct and there will be same penalty as above to that question. (iii) If a question is left blank, i.e., no answer is given by the candidate1 there will be no penalty for that question.
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1.



2.



Which one of the following represents open 5. th


(a:



Manual icc cream freezer



(b;



Centrifugal pump



(c)



Pre~surt>



(dl



Bomb calorimeter



cooker



A thermodynamic •ystem is considered to be an isolated one if



(a)



Mass transfer and entropy change are zero



;b)



Entropy change and energy transfer are zero



(c)



f~nergy



transfer and



ma~s



Match List I with List II and oelect the correct answer using the code given below thE' lists :



List l



List ll



A. Interchange of matter is not possible in a



1. Open system



B. Any processes in which the system returns to its original condition or state is called



i



c.



transfer are ,



zero



:d>



~ta:-;;-.; tran~fer



4.



D.



Reduced pressure irl (a)



AlwayB le;-;H than atmospheric pres8ure



(b)



Always unity



(c)



An index of molecular position of a gas



~ d;



Dlmensl.onlestl



List 11



List 1 ~



,~,



1



B.



o" I 4



c.



n



0.



n~o



L .~



Pi ~



1·0



6.



A



B



c



D



(a}



2



1



4



3



(b)



3



1



4



2



(c)



2



4



1



3



(d)



3



4



1



2



A closed system



Code: :a)



B



c



D



4



3



2



l



3



2



4



(bJ (c)



4



2



3



1



(d)



l



2



3



4
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i~



one- in which



(a)



Mass doe~ not crofil~ boundarie~s of the :t>ystem 1 though energy may do ::so



(b)



Mass cro•ses lhe boundary but not the energy



{c)



Neither



nor f~nergy boundary of the system



eros::-



tht::



(d)



Both energy and rna•~ boundaries of the ~y::.tern



cross



the



1/



A



4. Cycle



The quantity of matter under consideration in thertrlodynamic:, is called



Code:



Ml>tch Lt"t I with List II and select the eorrect answer using the code given below the list.• · A. n



:o:oystem



posRible in a



and voluxne change are·



zero



3.



3. Closed



Interchange of matter is



ma:-:;s
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7.



8.



9.



10.



11.



Work transfer between the system and the 12. surroundings



Lowest COP is of vapour (a)



Compression vapour



cycle



with



superheated



(b)



Compression cycle with dry compression



(a)



Is a point function



(b)



Is always given by



(c)



Is a function of pressure only



(c)



Compression cycle with wet compression



(d)



Depends on the path followed by the system



(d)



Absorption cycle



JP dv



Air is being forced by the bicycle pump into a 13. tyre against a pressure of 4·5 bars. A slow downward movement of the piston can be approximated as



The cycle in which heat is supplied at constant volume and rejected at constant pressure is known as (a)



Dual combustion cycle



Adiabatic process



(b)



Diesel cycle



(c)



Throttling process



(c)



Atkinson cycle



(d)



Isothermal process



(d)



Rankine cycle



(a)



Isobaric process



(b)



Isentropic flow is 14.



The boundary layer separation occurs when



(a)



Irreversible adiabatic flow



(b)



Reversible adiabatic flow



(a)



Pressure gradient is positive



(c)



Ideal fluid flow



(b)



Pressure gradient is zero



(d)



Frictionless reversible flow



(c)



Pressure gradient is negative



(d)



Nqne of the above



Increase in entropy of a system represents



(a)



Increase in availability of energy



(b)



Increase in temperature



(c)



Decrease in pressure



Far minimum work input in a two-stage compression process the intermediate pressure is the



(d)



Degradation of energy



(a)



f -dQT



Arithmetic mean discharge pressures



(b)



Logarithmic mean discharge pressures



(c)



Geometric mean discharge pre-ssures



(d)



Hyperbolic mean discharge pressures



.



The value of



. !S



for an irreversible cycle



(a)



Equal to zero



(b)



Greater than zero



(c)



Less than zero



(d)



Unity
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15.



of



suction



and



suction



and



of



suction



and



of



suction



and



of
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16.



Air injection in IC engine refers to injection 20.



of



17.



18.



(.a)



Air only



Col



Liquid fuel only



(~1



Liquid h1el and air



(d)



Supprcharging air



Superchar~ing



Match List l with Li•t IT and «elect the correct answer using the code given below the lists



Li.


is the process of



(ot)



Supplying the intake of an engine with air at a den~ity greater than the density of the l::lurrounding atn1ospht>rc



tb)



Providing forced cooling air



(c)



Injection of compreRsed air to remove combustion products fully



(d)



Raising exhaust pres:::;ure



List II



A. The rich mixture which provides maximum power give~ large amounts of



I. Hydrocarbon



B. The condition like wall quenching and wa!l deposits results in



2. NOxin exhaust



c.



3. COand hydrocarbons in exhaust gases



emisoion



Addition of tetraethyl lead is being eliminated because of



D. The normal compression ratio is dropped from 10·5 : 1 to 8 : 1 to reduce



:'urho prop-engine has the following additional feature over the turbojet :



gast~.s



4. Adverse efiect.'3 on exhaust emission



Code:



19.



l a)



Propeller



(b l



Diffu•er



(c)



(d)



c



A



B



(a)



2



4



Starting engine



(b)



3



4



1



2



Turbine and combustion chamber



(c)



2



1



4



3



(d)



3



1



4



2



In the SI engine, highest concentration is observed during ;a)



Maximum load



\b}



Acceleration



~c)



Deceleration



(d:



Idling



P·RSRLZRA



D 3



UBHC 21.



Pistons of Diesel engin


Air



(b)



Water



(c)



Lubricating oil



(d)



Fuel oil
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22.



23.



24.



When a hydrocarbon fuel burns in excess air, 26. Orsat analysis of products of combustion will show (a)



CO, C0 2 and N 2



(b)



C0 2 , CO, N 2 and H 0 2



(c)



C0 2 , N 2 , 0 2 and H 2 0



(d)



C0 2 , ·N2 and 0 2



What will be the products of combustinn shown by an Orsat analyzer when natural gas burns in deficit air ? (a)



C0 2 , 0 2 and N 2



(b)



C02 , CO and N 2



27.



(a}



Fusion is the combination of heavy nuclei of elements resulting in the release of heat energy



(b)



Neutron bombardment is the most common and practiced method of initiation of reaction in fission materials



(c)



When the multiplication factor is greater than 1, the chain reaction is uncontrollable



(d)



The reactor produces a, p, y and neutron radiations. Of all these y radiation is the most dangerous



The r'lflectivity in a reactor depends upon



(c)



C02 , CO, N 2 and H 2 0



(a)



Geometry of the reflector



(d)



C02, CO, N 2 and 0 2



(b)



Energy of neutrons



(c)



Properties of reflector



(d)



All of these



The energy produced by 4·5 tons of high grade coal is equivalent to the energy produced by 28.



25.



Which one of the following statements is not correct?



(a)



1 kg of Uranium



(b)



1 gram of Uranium



(c)



(d)



Shielding in a nuclear power plant is done (a)



To protect against neutron and gamma rays



100 grams of Uranium



(b)



To absorb excess neutrons



10 grams of Uranium



(c)



To slow down the speed of fast moving neutrons



(d)



To return the neutrons back into the core of the reactor



Enriched Uranium is one in which (a)



Percentage of U 235 has been artificially increased 238



U



(b)



Percentage of increased



(c)



Perc~ntage of U increased



(d)



Extra energy is pumped from outside



P-RSR-L-ZRA.



234



29.



has been artificially has been artificially



This substance has the minimum value of thermal conductivity ; (a)



Air



(b)



Water



(c)



Plastic



(d)



Rubber
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30.



Di. nen~:ionle~s time ia represented by ,-b;



Hmt number ii'ourier number



~l':



F~uler



t.di



Grat:"tL number



1



31.



al



nornber



If the radir.1s of any current carrying conductor is tes:; than the critical radius, then the addit.ion of e]c,ctrical insulation will1 1 enablP tht~ wire t.o carry a hi!zher currt:nt ~



34.



bt•CfJ.URt•



(a:



The heat loss from



the wire would



decrea.se



\bi



The heat ;.ncrease



lo:.;s from



the



wire would



Ttw thermal resistance of the in~ulatbn 1s reduwd.



Match



I



Ln~t



l wit.h Li;)t II and setect the j 35· correl't answt>r uRing the code given bt·-~ow the list:'l ·



B. (;



D.



{a)



Accornmodate



vapour~



{b)



Decrease prcs::-ure drnp



(c)



Regu!ate the 'low



(d)



Avoid deformation thermal expan~ion



·:a)



More



(b)



Less



{c}



Same



(d)



Po~siblc



Periodic flow heat exchanger~



2. J:


Pha.-se change



3. A measure of heat exchanger :size 4. Conden8crs



Dqlo,..;iti.on on ht at ~xchangur



c;f tub,.,-



due



to



1.-i"' 11



A.



Stanton number



1



Natu:rS:t~



B.



Grashof number



2.



~iaN•



C.



Peclet number



3. l''t.n::t•d convection



D.



Schmidt number



4.



surfa,~



convf•ctinn



tranr::ft:r



convectiua fur sma:l Pr. _r\urnbt·-r F'M.\.:Pd



Code:



Code: A



B



c



D



(a;



3



4



1



2



(bl



2



4



l






3



1



"d;



2



P RSR·L ZRA



rel.ea::;;ed



Match List I with Li.~.t H ::r.nd ,:;de\!t t-ht' correct answer urdng t.he \.:udu l'riv~:-o bt.:.hrw t.ht: list::; :



List I



L



heo;t



abov~·



in all as



Regenerators



!'\umber of Tran:sfer Cnib



in



pnlvideC



If the thcrma] conductivity uf ;,;. itl ;:ttcria1 of wall varies as K 1 l ,... at: then the " temperature at the centrt~ ~)f the vvan a;;; compared to that in ~ase t•f cons1.~~:3t •:)v.·rmat conductivity will be



List II



Ustl A



are



1



Th•· thermal re'i"tancc of the conductor~ iH :nt·n:~a::>t~d



32.



r"'loating heads exchangers to



A



B



c



D



4



3



(a)



2



3



(bl



3



1



4



2



4



2



(c)



2



4



1



3



4



3



(d)



3



4



1



2
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36.



37.



'.



38.



39.



40.



In the film established along a vertical plate 41.



In a refrigeration plant, if the condenser



during condensation of any vapour over the plates, the temperature distribution curve is



temperature increases, the power input to the



(a)



Concave upwards



(a)



Increase



(b)



Concave downwards



(b)



Decrease



(c)



Parabolic



(e)



Remain the same



(d)



Straight line



(d)



Be unpredictable



compressor will



In spite of large heat transfer coefficients in boiling Jiquids, cavities are used 42. advantageously when the entire surface is



In gas cycle refrigeration system, an expander replaces the throttle valve of a



exposed to



vapour compression system. because



(a)



Nucleate boiling



(b)



Film boiling



(c)



Transition boiling



(d)



Pool boiling



For a fluid flowing over a flat plate, the Nusselt number at a point 0·5 m from the leading edge is 100. If the thermal conductivity of the fluid is 0·025 W/mK, the coefficient of convective heat transfer is



The pressure adeqnate



drop



obtained



is



not



(b)



The drop in temperature by throttling the gas is very small



(c)



It reduces the irreversibility in the system



(d)



Heat loss is significantly decreased with the expander



W/m 2K



(a)



:woo



(b)



5 W/m K



(c)



5 x 10-4 W/m 2K



(d)



1·25 x 10-4 Wim 2K



43.



2



The unit of the following parameter is not m 2/s: (a)



Thermal diiTusivity



(b)



Kinematic viscosity



(c)



Mass diffusivity



(d)



Dynamic viscosity



44.



Ice is very close to a (a)



Gray body



(b)



Black body



(c)



White body



(d)



Specular body



P-RSR-L-ZRA



(a)



In an aircraft refrigeration system, the pressure at the cooling turbine outlet is equal to (a)



Ambient pressure



(b)



Cabin pressure



(c)



Compressor inlet pressure



(d)



·Evaporator pressure



A condenser of a refrigeration system rejects heat at a rate of 120 kW, while the compressor of the system consumes a power of 30 kW. The COP of the systam will be (a)



1/4



(b)



1/3



(c)



3



(d)



4



I 7- A l



www.examrace.com



45.



46.



Wh1ch of the following i" not an essential ~50. compunent of any rethf.wration sy~tem, where refrigeration d!ect "' produced by vaporizatio.:k of rcfngerant ?



49.



fa}



Increase



Condtn~n



(b l



Decrease



(c)



~vaporutnr



(c)



Be the same



td)



l


(d)



Depend on other facton;



device



If the spedfi< humidity of moist air remain• the same but lt....; dry bulb temperature i 51. increases. its dew pmnt temperature {a)



Rem.aim:; the sarne



{c_}



Decreabe~






~lay ~:ts



48.



relative humidity decrea~ec-l, the temperature will



(bl



!



47~



For a given dry bulb ternperatur.,, as the



mcrt•·ase or dt~t:rea:;e depending -.:m · reiauv~ humidity



In ..in adiaoahc saturation process of air {a_:



The L.nt.h.alp)' r•~matns cont=~tant



{b;



The



~c1



The 


{di



The r-dative humidity remain~ con$tant



tempt~rature



Wt::'t



bulh



In summer. air may be cooled and dehumidified by spraying chilled water tn air 1n the form of mist. The minimum temperature to which air may he cooled \:s the (a)



Wet bulb temperature



(b)



Adiabatic 8aturation tempt•rature



(c)



Apparatu~



I d)



Dry butb temperature



The



centre



dew point



remains conKtant



i



of prest-urc



for



an



inclined



surface area



air flow~J: ovt~ra cooling coiL dehumidificatmn of air will take place if th


(a)



Lies below the centroid of the •urface



(b)



Coincides with the ct-ntrl)id



(c)



Lies above the ccntrmd of the surface



(d)



None of the above



If



(a)



Wet Ju!b temperaturoo



(b)



Dry bulb temperature



{cl



Dtw pmnt temperature



\d}



Adia.batu.: :saturation texnperature



53.



Newton's law of viscof;ity relate" (al



Velocity gradient and strain



(b l



Rate of shear dcformati


In winter air-condi.tiontngt the process is



rate



of ehear



;aj



Heutinp:, h.unudification and cooling



(b)



Heating, humidification and heating



(c)



Heating, dehumidification and heating



(c)



Shear deformation and shear stress



1d/



Coolmg, dehumidi!icatwn and heating



(d)



Pressure and volumetric strain



P RSR-l-ZRA
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54.



~ateh List I with List II and select the 158. correct anl':'wer using the code given below the I lists ; List II



'



A.



Capiilarity



I. Cavitation



B.



Vapour prensur-e



2. Density of water



c.



Viscosity



3. Shear



D.



Specific gravity



4. Surface tension



I



force~



59.



Code:



55.



57.



(a)



7988·6



(b)



3994·3



(c)



2662·8



(d)



1331·4



Pascal's law states that pre~sure at a point is equal in all directions in a (a)



Liquid at rest



(b)



Fluid at rest



A



B



c



D



(c;



Laminar flow



(a;



2



3



1



4



{d;



Turbulent flow



(hl



4



3



1



2



(c}



2



I



3



4



(dl



4



3



2



By



!jupereharging the



60~



diesel



enginet



the



possibility of knocking



56.



The pre~sure in Pal':'caJ curre""ponding to 3 em colun1n of Mercury is



(a)



Det:reatie:s



(b)



Increase~



(c)



Renutins



(d)



!"one of the above



As a ship enters into .a rivl-'r from ..,,':a, one can expect that (a)



It rises a little



(b)



It ,;ink; a little



(c)



It remains at the same IPvel



(d)



Its level dependt-' on the material U,;jed



for con::;trudion con~tant



With increase in of elasticity



prt!~::>ure,



61. the bulk modulus



(a)



lncrease~



(b) (c J



DecreaBes Ren1ainx conntant



(.d~



l'lcn·ase8< and then decreases



The buoyancy force is (a)



Equal to volume of :iquid displaced



(b)



Force nece:::;::;ary to maintain eqt..Hibrium of a submerged body



(c)



The resultant force acting on a floating body



(d)



The resultant force on " body due to the fluid surrounding· it



Calcul..J.tion of Uleta-ct!nt.t·ic height of a floating body involves ;::;ec-ond moment of area. 'i'ht:> axis about which thi~ moment is to be 62. calculated pal'lse8 through the



The submerged body will bte in "table equilibrium if the centre of buoyancy H



(a)



Top horizontal surface of the body



(a)



Is below the centl"e of gravity G



(b)



Bottom horizontal surface of the body



(b)



Coincides with G



{c)



Centre of gravity of the body



(c)



Is above the meta-centn' M



(d)



Centre of buoyancy



(d)



Is above G
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63.



64.



The stability of a floating body is obtained 67. when its



(a)



The fluid element does not undergo any shear



·(b)



The fluid particles do not undergo a cirt,:u1ar motion



Meta-centric height is positive



(c)



The circulation around any path is zero



Meta-centric height is zero



(d)



The viscosity may not be zero



(a)



Centre of gravity is below the centre of buoyancy



(b)



Meta-centric height is negative



(c) (d)



If flow conditions satisfy 'Laplace equation' . 68 then (a)



Flow is rotational



(b)



Flow does equation



(c)



Flow is irrotational but does not satisfy continuity equation



(d)



Flow 1s irrotational continuity equation



not



satisfy



continuity



and



satisfies 69.



65.



66.



For an irrotational motion



The stream function of a two-dimensional flow is 1J1 = 2xy. The flow is



The flow past the cylinder with the vortex motion causes a net transverse motion. This transverse force is known as (a)



Magnus effect



(b)



Robins effect



(c)



D'Alcmbert's Paradox



(d)



Rankine doublet



The conditions in which Bernoulli's equation applies are L



The flow must be inviscid.



2.



The fluid may incompressible.



(a)



Rotational



(b)



Irrotational



(c)



Vortex flow



3.



The flow must be steady.



(d)



Unsteady pulsating flow



4.



There should be only one stream line in the flow.



(a)



1, 2, 3 and 4



(b)



1, 2 and 3 only



(c)



1, 3 and 4 only



(d)



2, 3 and 4 only



Consider the following statements pertaining to kinematics and dynamics of fluid flow : 1.



For



IJ1



= x2



-



y2,



velocity at (1, l) is



2..fi. 2. 3.



For all types of flow, potential functions exist.



stream



70.



Which of these statements are correct ? 1, 2 and 3



(b)



1 and 2 only



(c)



2 and 3 only



(d)



1 and 3 only



P-RSR-L-ZRA



compressible



or



and



Bernoulli's equation is not valid for real fluid flow.



(a)



be



A pump, having an efficiency of 90%, lifts water to a height of 155 m at the rate .of 3 7·5 m /s. The friction head loss in the pipe is 13 m. The required pump power, in kW, will be (a)



13,730



(b)



1,373



(c)



137·3



(d)



13·73
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71.



Match List I with List II and select the 75. correct answer using the code given below the lists :



List II



List I



(b)



Pitot tube



B. Venturi meter



2. Tapering tube



(c)



Orifice-meter



c·.



3. Convergentdivergent



(d)



Manometer



(a) (b) (c) (d)



74.



V-notch



1. Vena contracta



Orifice-meter



4. Bell mouth entry



76.



Code:



73.



(a)



A. Rotameter



D. Flow nozzle



72.



The measurement of flow rate in a pipe is done by a combination of venturimeter a·nd



The loss of head due to sudden enlargement is attributed to



A



B



c



D



4



3 3 1 1



1



2



(a)



Viscosity of fluid



1 3



4



(b)



Generation of heat



2 4



(c)



Roughness of pipe



(d)



Production and .dissipation of turbulent energy



2 4



2



3



Which one of the following instruments is a rate meter? (a) Disk meter (b) Hot wire anemometer 77. (c) Pitot tube (d) Venturimeter



A thin plate has been placed parallel to flow direction. The relative magnitude of friction and pressure drags will be



Navier- Stokes equations are useful in the analysis of



(a)



Negligible friction as well as pressure drag



(a)



Turbulent flows



(b)



(b)



Vortex flows



Negligible pressure drag and maximum friction drag



(c)



Viscous flows



(c)



{d)



Rotational flows



Maximum pressure drag and negligible .. friction drag



(d)



Pressure drag equals the friction drag



In an experiment to determine the rheological behaviour of a material, the observed relation between shear stress) "t, and rate of shear · . stra1n,



du . - , 1s T dy .



=



'o



+



c(~;r.



78.



The



material is (a) A Newtonian fluid (b) A thixotropic substance (c) A Bingham plastic (d) An ideal plastic
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For laminar flow discharge varies



through



a



pipe,



(a)



Linearly as the diameter



(b)



Inversely as the square of diameter



(c)



As the inverse of viscosity



(d}



Inversely as the pressure gradient



the
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79.



!s2.



Match Lt>'t I W1th List II and select the corr-ed answer using the code given betow ~



hst~



the



l



:



List II



(ai



Will be higher in caM" of plpP with relative roughnt:':-.~ of 0·001



1. Hagen PoiseuiHe equabon



(b)



Will be higher in ca~e of pipe with rei.ative roughn~ti~ uf 0·002



2. Stokes law



{c)



wm



(d)



In the two pipes eannat be compared un the basis of data f,'JVen



Li-t l A Coaxial cylmder v·l~com~ter



B. Cap1llu.ry tube \



i~cuU:lt=ter



3. Newton's law of viscosity



C. Saybolt vi5COffit'teT



D. F'aHin;;



="'P~h:r~::



4



visn}meter



83.



Effiux



I II



viscometer



Code :



--



80.



A



B



c



D



la:O



t



I



4



3



ib~·



3



4



2



{c~



l



4



. di



3



t



1



'84. I



2



air i• adiabatically tt~mp(-•raturc: attained is the



:a)



Dew point temperature



:bJ



Dry bulb temperature 85.. Apparatus Dew-point temperature



fi\)r a glVen discharge in a channel at critical



deptb



86.



'.a)



The ;-;pecifi!; energy is minimum



'·b)



The



~pt·cl.fic



~c:



The



tot.;.~l t~nergy



\d;



The total energy is maximam
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Weber number inertia force to



ratio {>f :::.quare root of



lB



(a)



Surface tension force



fb)



Gravity force



(c)



Presbure fOrce



(d)



Viscous force



\Vhat h;; the correct t>tatcment normal shock wave in a ?,a:'i '!



I



energy is maxilnum



is minimum



( 12



ahot~k



rev~-·r-sible



Normal



(b)



The downstream llow a. upstream. flow i::- iiupt'r;:.onic



(c)



The entropy increa:o;es across the



(d)



The entropy rernaino con"tant



Aero:--..~



.it'!:



regarding



{a)



&aturated, the



Wet bulb temperature



81.



be same in both pipes



I



3



When






Flow takes place at Rt·ynolds number of 1500 jn two difft.~rent pipe!"$ with relative rou~hnes~-) of 0·001 and 0·002. The fridion factor



wt:ll



«>.



shod~



a normal ..,;hock pres~un~



(a}



The



and temperu.ture rise



(b)



The den•ity and temperature decrea•e



(c)



The ve]ocity and pressurt' increase



(d)



The velocity and pressure decrease



Air vessels are used in rec1p.tocuting pump:-: in ord~r to (a)



Increa•e th" delivery head



(b)



Reduce suc.tion head



{c}



Minirnize delivery head flut.:tuution



{dJ



Rt!duce accelt:'rattng head



A )
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87.



88.



89.



90.



A reciprocating water 100 litres of water per suction head of 5 m and 15 m. The power required is near about (a)



10 kW



(b)



15 kW



(c)



20kW



(d)



25 kW



pump delivers 91. second against a a delivery head of to drive the pump



In a reaction turbine



(a)



It is



possible to without loss



(b)



It must be placed at the foot of the fall and above the tail race



{c)



Work done is purely by the change in the kinetic energy of the jet



(d)



Only part of the head is converted into velocity before the water enters the wheel



(b)



Inward flow impulse turbine



(c)



Low head axial flow turbine



(d)



High head mixed flow turbine



Francis



2.



Kaplan



3.



Propeller



(a)



1, 2 and 3



(b)



1 and 2 only



(c)



2 and 3 only



(d)



1 and 3 only



P-RSR-l-ZRA



(b)



Boiler furnace, Superheater, Air preheater, Economizer and Chimney



(c)



Boiler furnace, Air preheater, Superheater, Economizer and Chimney



(d)



Boiler furnace, Superheater, Economizer, Air preheater and Chimney



93.



In a locomotive produced by (a) Chimney (b) ID fan (c) FD fan (d) Steam jet



94.



Out of the following impurities generally found in water, which one requires special consideration in case of very high pressure boilers ? (a) Hydrogen · (b) Ammonia (c) Silica (d) Dissolved salts



95.



Willans line represents (a) Total steam consumption vs. power output with throttle governing (b) Total steam consumption vs. power output with cutoff governing (c) Behaviour of supersaturated steam through nozzles (d) Condensation of steam while flowing through the turbine



Which of the following hydraulic turbines are reaction turbines ? 1.



Boiler furnace, Economizer, Air preheater, Superheater and Chimney



Clapeyron's equation is used for finding out the (a) Dryness fraction of steam only (b) Entropy of superheated vapour only (c) Specific volume at any temperature and pressure (d) Total heat of superheated steam only



A Kaplan turbine is a Outward flow reaction turbine



(a)



92.



regulate the flow



{a)



In modern steam generator, the correct path of gases from boiler furnace to chimney is



boiler,



the



draught is



I 13- A)
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96.



Con,.ider t.he following statements for an 100. Which of the following ,,tatementa is not incornpre~!-able fluid flowing through a corr~ct for the volumt·t.r1c efficiency uf u ccnvt--rg:pnt-divergent duct : reciprocating air comprt-_-'.:-:or '! r'onvt~rgent



l.



Tht-



2,



The dJvergent part acts as a dilfuser.



3.



Tlw maximum limiting speed of the fluid in the sonic velocity.



part acts a:s a nozzle.



(a)



It decreases with tncrease in a:-nbient temperature



(b)



lt increases with decreast l.n pressurt:" ratio



Which of tht:•!:R' statements arc correct ? 'd L2,md3



(c)



It increases with det..Tease in clearant._'e



il: :



(d)



(c)



ratio



l and i only 2 and 3 only



It decreases with m.creasc in delivery pressure



1 and 3 only



97.



101.. In a single stage reciprocating air compressor, the work done on air to compre~"" An h;entropic nozzle in dischaqfing steam it frorn suction prcssurt:> to delivf!ry pressuro.: through cntical pressure ratw. If the hack will be minimum when the compre~:;sion is pre:-:~un~ b further decreased, tht! discharge ~a) bothermai proct-s"" will I



:8 i



98.



lncn~a:-;e



(b j ic:



Remam unalfected



i


Comt to a dead stop due to ,,hock waves



,,'ii



[Io 2 .



State of a wet vapour cannot be •pecified only



I



by



I



(b)



Adiabatic pruces.,



(cJ



Polytropic proces•



(d)



Constant preosure process



In an axial flow com_pn,~sor ~ st4lling is tht· phenomenon of (a)



Air motion at sonic velocity



Pn·x....,ure and temperature



(b}



Air :;tream blocking tht=



.b)



PreHstlTe and dryness fraction



(c}



{cr



Temperature and dryness fruction PresRure and volume



(d)



Reversed flow of a~r Air stream not foHowing



{d; 99.



I



Decrea~e



pa:s~agc



the



blade



contour



In Rayleigh flow at subsonic Mach numbero, . P ertaining to a steam b 01'I er, which of t h e 103. heat addition f(i.Jiowing staternenta is correct ? (a) Decreases static prt•Fsure ;r.) Primary boiler heat tranr.fer- surface ' include-~ tvapurator section, economizer and atr prehea ter



lb)



Primary boiler heat tran•fer surface indude~ evaporator .section, economizer



(bJ



Decrease• enthalpy



(c)



Increases static prt~stSure



(d}



Decrease:; !itatic kmperature



and supPrheater section Secondary boiler heat traTh'fcr surface 104. The function of economizt r in a boiler is to indudeR superheater. econornizcr and (a) Superheat the •team air preheater ·~rl:



Primary



boiler heat trant-ifer surface include~ evaporator ,~ection. superheater section and reheat Bection
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I 14



(b)



Redut:e fuel con:-.umpt.ion



(c)



Increase steum pre-a;.ure



(dJ



Maintain sat.urat.ion temperature



Ai
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105. In which modification of simple gas turbine 108. Assertion (A) : In fluid system model studies, a simple scaling-up of cjcle, is work ratio increased ? measurements made on the 1. Regenerative gas turbine cycle model may not yield results accurately corresponding to 2. Gas turbine cycle with reheating the prototype. (a) Both 1 and 2 Reason (lf,J : Surface tension forces may he (b) 1 only relatively much more significant in the model than (c) 2 only in the prototype. (d) Neither 1 nor 2 106. Reheat between multi-stage expansions in 109. Assertion (A) : In non-Newtonian fluids, the shear stress at any point is Joule cycle increases not a linear function of normal Overall work output 1. distance from the surface. 2.



The work ratio



3.



The thermal efficiency



Which of the above are correct ? ·(a) 1, 2 and 3 (b) 1 and 2 only (c) 2 and 3 only (d) 1 and 3 only



Reason (R)



This behaviour usually arises because the fluid molecules are very large, like polymers or proteins.



110. Assertion (A) : The mercury level inside the · tube shall rise above the level of mercury outside.



Reason (R)



The cohesive the molecules greater than force between glass.



force between of mercury is the adhesive mercury and



Directions : Each of the next fourteen (14) items consists of two statements, one labelled as the 'Assertion (A)' and the other as 'Reason (R)'. You are to examine these two statemepts carefully and select the answers to these items 111. Assertion (A) : At great depth, the vertical distance between the centre of using the codes giuen below : pressure and the centre of Codes:. area of immersed surface becomes negligible. (a) Both A and R are individually true and R is the correct explanation of A Reason (R) : The depth of centre of pressure of any immersed (b) Both A and R are individually true but surface is independent of the R is not the correct explanation of A density of the liquid. (c) A is true but R is false 112. Assertion (A) : Increasing the meta-centric (d) A is false but R is true height gives greater stability, but reduces the period of roll, higher 107. Assertion (A) : In · SI engines, so that the vessel is less compression ratio induces comfortable for passengers. knocking. Reason (R) : · Warships and racing yachts Reason (R) : Higher compression ratio have larger meta-centric increases the tern perature of height as their stability is the end mixture. more important than comfort.
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R~a.'imt



1



R) ·



After the fluid do\\'nstream of 117. Asserlton (A) : In .:i modt:rn coal burning the orifice plate has l:>te-r.:un g~nt'rator tht:• re ~8tabli8hed, it wiU return temperature of exitt_ng flut"' to the 3ame prea~;ure tha.t lt ga~w~ from tht chirnnt.'Y had up:.itream nf thE:! orffi.ce o>hould b~ beiow 100 C. plate. Rf'aBon 'RJ : Th~ lower tht ti·'fn;. prt-.,-.suH: at the run.nt·r tht~ L:Ornp.r-es~-.ible flow heaung exi.t ir, order thtl~auses the ?.1.ach number to incr; . .u~~d v aluL' JJf working rt'>H'-h a maximur.n af I: but hedd. the !ltati.c temp~rature at this point is ~_e!-j!') than that due to A portilJn of the e-xlt kin-etic Reason IR; fnetional efli:!ct:-; a1ont'. enen~Y 1" rt:covert-'d which i uthn·wi.">t:' _roes wa.,.,-r..t· to tht· rhl:-. i~ due to f'Xtra --,t.or::tge of tail n::1cc:::. heat energy a~ internal ln



-t



t•n,·rgy.



115. A;-;."'ntion 'A) · Ju



c~·ntrifugal



comprt--:-5:~0r~,



.~:onLetimeh



guide provided ·:tt inh:'t.



vune8



1119.



;h~;t""t.~.-tH;:~)nJ' of 1.1 ubt_. bt:dE:t- i:~ that tht m:· unit ~~nd



A



rno:~:Jm



~ln·-t



ar~



Tht~



rnax.J.mum o~rat~n}! pn~~sm··t< .are li1nited..



rt:,tdchng the Mach number



Both :ar'(f diamt>lt'T' ,md high



ut 1nlt-t to ,.In accephAhle value,



prn.:~



below .iupersonic.



thi,·k .shelLhigh .:>)~~--



the guide vanes provide pn·whid wh1c:.':l heJpo· in



116. As:o:ertiun



rA_~



u.n·-.;



·.t



'td tr; prohibJt.iveh rcsulttn~r



ln very



In ...:team turbines, '-'Uper~utur.dted



flow mean:.., the vapour does not 120. Assertion fAj : ThP prpssure compounded condense imnwdiate'y a::; it hnpulst-· -:-ttt·a.m turbine is tht·' t:n1 ~.:;e::;. tht~ dry i'iaturated line. most dllcient t,ype of impulse turbine. Th,, flow wi.th I Reason (R.i It is bt'CaUhP tht! r-utio of blad~ _..:upe:rl':>aturation flow lS l velnd.!y ~-~~ stt·.tm vdodty -gre;..2.ter t-han the ;:r.; dSl:-1 f'.ow · rem~un~. o.:un:-:.t..:tnt. wlth ist' ntropic flow_ t.h~1t
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1.



Total number of instantaneous center> of rotation for a mechanism having n link~ ts . (a)



(b)



(c)



nln 2



5.



Fl)wheel absorbs em:rg) during those;: periods of crank rotation wh.:n · ta) The twtsting moment i~ greater than the reststing momcm (b) The twisting moment is equal to the resisting moment (c) The twisting momt:nt is I.:ss than th.: resisting moment (d) Tbe load on the engine falls



6.



Introduction of the flywhed !n :> rotating system smoothen" : (a) The bending moment on tht: rotating shaft (b) The twisting moment on tht: shaft (c) Th.: bending str on th.: shaft (d) The axial forct: along the shaft



7.



A four stroke six cyhnd.:r m line engine symmetrical about centre hn.: .: an be balanced for : (a) Primary inertia forces and coup!.:s only (b) Primary and secondary m..:rtia forc.::s only (c) Secondary mt:rtia forces and couples only (d) All forces and coupk~



8.



Given below art: four Vee twin engines with different included angles between cylinder axes. Whtch one of these engmes can be cornplt:tt:ly balanc.:d for primary :orces by attaching a sing!t: revulvmg mass opposite to the crank pin ? (a) Vee 45" twin .:ngin.: (b) Vee 90" twin cngint: (c) Vee 60" twin engme (d) Vee 120" twm ..:ngin.:



9.



Large field gun> whtch .;omt: to initial position after firing in >hort.:st possible urn.: are: (a) l. nder dampt!d (b) Critically damped (c) Over damped (d) Un-damped



I)



n



2 n



(d) n



2



3.



4.



Consider the following statements pertaining to an example for a cylindrical pa!T: \. Piston and cylinder of an IC engme 2. Shaft supported by a foot step bearing 3. Doctor·s InJection syringe 4. A screw driver operating on a screw Which of these statements are correct ? (a} I and 4 (b) 2 and 3 (c) I and 3 ld) 3 and4 The number of degrees of freedom of an epicyclic gear train is (a) Zero (b) One (c) Two (d) Three The advantages of involute profile over cyclmdal are gtven bdow. Wbich of th.:se is NOT corre.:t '' (a) The interference is inherently absent in the mvolute system (b) In the involute system, the pn:ssure angle b constant from commencement to '"-nd of engagement (c) Ibe straight teeth of the baste rack for the imolute profile admits of simple tools (d) The profile for the flank and face is a single curve in the involute sy~tem 2
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14. A rope has been designated as 6x.J9. The numbers 6 and 19 respectively stand for : , (a) Rope diameter and the number of wires (b) · Rope diameter and the number of strands (c) Number ofstrands and the number of wires (d) Number of wires and the number of strands.



10. Which of the following type of viscous damping will give periodic motion to the vibrating body ?



1. 2. 3.



Under damping



(a)



1 only



Critical damping Over damping



(b) 2 only· ·(c)



3 only



(d)



1 and2



15. If there are n 1 discs on the driving shaft and ti.2 discs on the driven shaft in a multi-plate clutch, then the number of pairs of contact · surfaces is : ·



11: Consider the following statements. ;Transmissibility of vibnitions : I.



(a) ~' + n,. (b) n, + p,- I



.fi



Is more than I , when ro < (!)·



(c) n,+n2 -2 (d) n 1 + n 2 + I



n



· 2.



(!)



·=



Is less than I, when-·- > ...J2



ro, 3. Increases as the damping is increased Which of these statements are correct ? (a)



1,2and3



(b)



I and 2 only



(c)



2 and 3 only



16. Consider the following statements pertaining to V belts in power transmission : 1. Standard V belts are available in 7 sizes of cross section A to G 2. Standard V belts are available in 5 sizes of cross section A to E 3. Standard V belts are available in 5 sizes · of cross section A to E with A having largest cross section . 4. · The included angle for the belt groove in usually around 35". Which of these statements are correct ? (a) I only {b) 2 and 4 (c) 3and4 ·(d) I and 4



(d) . 1 and 3 only 12. Rayleigh's method of computing the. fundamental natural frequency is based on: {a) Conservation of energy (b) Conservation of momentum (c)



Conservation of masses .



(d) Laws of statics 13. In hydrodynamic journal bearings, if the clearance ratio IS halved then the . Sommerfeld number S and the coefficient of friction f.l will change as :



(a)



17.



S becomes double and f.l is halved



An axle is a machine part that is subjected to: (a) T.ransverse loads and bending moment (b) Twisting moment only (c) Twisting moment and axial load



(b) . S becomes four times and f.l is doubled (c) S becomes four times and f.l is halved (d) S becomes double and f.l is also doubled



(d) Bending moment and axial load 3
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18. In a bolt of unitorm strength : (a} '\lorninal diameter of thread is equai to the diameter of shank of the bolt (b) Nominai diamet.:r of thread is larger than th.: dtameter of shank of the bolt (c) ~ominal diameter of thread is less than the diameter of shank of the bolt l d) Core diameter of threads is equal to the diamct..-r of shank of the bolt



22.



19. Interference fit joints arc provided for : (a) Assembling bush bl"aring in housing (b) Mountmg hl"avy duty gears on shafts (c) Mountmg pulley on shafts (d) Assembly of flywheels on shaft



A compound fillet welded jomt is loaded by P as shown. The maximum sheanng stress occurs at point : (a) A and D (b) Band D (c) A only (d) Conly :>.3. A fillet weld is loaded paralld to its length l by a load P. If the weld leg is h. the average shear stress on the throat area ;, :



q



!'



..1 .tp.,.



B .f..!.'f.L~~



c



q



D "'X



- -



20. When a journal rotates in anticlockwrse direction at high speed in a bearing having adequate supply of lubncant, it will be : (a) Pushed to the left ofthe bearing centre and is likely to have no metal contact with the bearing (b) Resting just belov. the bearing centn: without mak.mg mt:tal to metal contact (c) Pushed to fhe right ofthe bearing centre and make: no metal to metal contact (d} Running concentric with the bearing centre and make no metal to metal contact



:c;c'_~·x ~~.--1



·----·-.



.-t



-



p



(a)



hl



(b)



··---



p



(c) (d)



0·5hl 2P



h/ 1·414 p



hi 24. Bevel gears having equal number of teeth and equal pitch angks ..:onnect two orthogonally intersecting shafts. Thi~ system of gears is known as : (a) Crown gears (b) Hypoid gears (c) Worm gears (d) Mitre gears 25. A solid steel shaft of diameter d and len&>th I is subjected to twisting moment : . Another shaft B of brass havmg same diameter d, but length //2 is also subjected to the same moment. If shear modulus of sted is two times that of brass, the ratio of the angular twist of steel to that of brdSs shaft is :



In win: ropes which one of the following statements i~ correl·-t ~, (a) Bending stress is din.-ctly proportional to tne wire diameter and inversely proportwnal tv the sheave diameter (b) Both. •atigue and wear are due to the tensih: stress on the wires bearing against the sheaw (c) Bending >tress is inversely prorortional to the wire diameter and directly proportional to sheave diameter (d) Both fatigue and wear are due to shear stress on th~; wires hearing against the sheave



(a)



I :2



(b)



I :1 2:1 (d) 4 ' I (c)



4
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26. A high pressure angle for spur gears leads to : (a) Minimum axial thrust (b) Greater backlash (c) More interference (d) Wide base and stronger tooth



30.



27. Match List-l with List-II and select the correct answer using the code given below the lists : Lis t-Il List-! I. Bearing A. Unwin's formula 2. Rivets B. Wahl factor c. Reynold's equation 3. Gears D. Lewis form factor 4. Springs Code: c D A 8 (a) 3 I 4 2 I 4 3 (b) 2 2 (c) 3 4 I 3 (d) 2 4 I



y



&, A rectangular strain rosette, shown in figure, gives following readings in a strain measurement task, £ 1 = 1OOOx 1o-. The 2 direction of the major principal strain with respect to gauge I is : (a) oo (b) 1s• (c) 30° (d) 45°



28. Antifriction bearings are normally used in shafts: I. Running at 20,000 to 40,000 rpm 2. Running at speeds up to 6,000 rpm 3. Of diameters up to 500 mm 4. Of diameter more than 500 mrn (a) I and 3 (b) 2 and 3 (c) 2 and 4 (d) Iand4



31. If a piece of material neither expands nor



contracts in volume when subjected to stresses, then the Poisson's ratio must be : (a) Zero {b) 0·25 (c) 0·33 (d) 0·5 32.



T ~



± 400 MPa



29.



I



A•



c:--+•



lmH



10 kN



2m



.I·



A prismatic bar, as shown in figure is supported between rigid supports. The support reactions will be :



(c)



R"=IOkN and R 8 =IOkN



What are the normal and shear stresses on the 45° planes shown ? (a) a 1 = --cr, = 400 MPa and 1: = 0 (b) a 1 = a 2 = 400 MPa and 1: = 0 (c) a 1 =a,= -400 MPa and 1: = 0



(d)



R,. = 5 kN and R, = 5 kN



(d) a 1 =a2 =-r=±200MPa



20 kN ( a) R=l.Q.kNandR= A 3 B J



(b) R= A



20 3



kNandR . , =.!QkN 3



5
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33. Materials which show direction dependent prop


36. A T·section beam is simply supported and subjected to a uniform dh"tributed load over its whole span. Maximum tongitudin ... stress in the beam occurs at :



Homogeneous



(b) Viscoelastic (c)



(a) Top fibre of the flange



Isotropic



(b) The junction of web and tlange



(d) Anisotropic



(c) 1be mid-section of the w.:b



34. If a rod expands freely due to heating, it will develop (a) Bending stress (b) Thermal stress (c) No ~tress (d) Compressive stress 35



(d) The bottom fibre of the web 37. For the two shafts conn.:cted in parallel : (a) Torque in each shaft is the



(b) Shear stress in shaft is the same (c)



Match I ist-1 with List-11 and select the correct answer using the code given below



38. Two equal lengths of steel wires of the same diameter are made into two springs s, and S2 of mean diameters 75 mm and 60 mm respectively The stiffness ratio of S, to S,



List-! List-11 A. Subjected to bending I. Triangle mom.:nt at the end of a cantilever B. Cantilever carrying 2. Cubic uniformly distributed Parabola load over the whole length C'. Cantilever carrying 3. Parabola



lS :



linearly varying load from zero at the free end to maximum at



Code.



I (b) 4 (c) I (d) 4



(a)



C



D



2 3 3 2



3 2 2 3



4 I 4



f



(a)



(~



(b)



(



(c)



(~



f



(d)



u~



r



wr



39. Solid material chemical bonds are : (a) Ionic, molecular and fu>ion (b) Covalent, fusion and fission (c) Ionic, covalent and molecular (d) Fission, molecular and ionic



the supports D. A beam having load 4. Rectangle at centre and supported at th~: ends



B



Angle of twist of each shaft is the same



(d) Torsional stiffness of each shaft is the same



Ll1e lists ·



A



~arne



40. Cleavage fracture is a form of. (a) Brittle fracture (b) Ductile fracture (c) Elastic fracture (d) Viscoelastic fracture 6
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45. Match List-! with List-II and select the



41. Match List-1 with List-Il and select the correct answer using the code given below the lists :



correct answer using the code given below the lists :



Lis t-Il



List-!



A.



Alpha iron



I. FCC



B.



Zinc



2. BCC



C.



Glass



3. HCP



D.



Copper



4. Amorphous



List-ll



List-!



I. Free energy is a



A. System



minimum 2. Chemical elements or chemi-



B. Phase



cal compounds



Code: A



B



C



D



1



4



3



2



(b) 2



4



3



I



1



3



4



2



(d) 2



3



4



(a)



(c)



C. Phase equilibrium



3. Consists of solids,



D. Components



4. Homogeneous por-



liquids or gases or their combination tion of a system that has uniform physical characteristics



42. In a triclinic unit cell :



(a) u=l3=y=90° (b) u =



Code:



A



13 = 90°, y = 120°



B



C



D



(c) u=f3=90°*Y



(a) 2



1



4



3



u"' 13 * y * 90°



(b) 3



I



4



2



(c) 2



4



3



(d) 3



4



2



(d)



43. Structure of common glass is :



(a) Amorphous



46. Babbit is an alloy of:



(b) Partially crystalline



(a) Sn, Cu, Sb and Pb



(c) Fully crystalline



(b) Sn and Cu



(d) None of the above



(c)



Sn, Cu and Pb



(d) Sn, Cu and Sb 44. Liquid+ solid (l) on cooling converting into solid (2) reaction is knovm as :



47. Resilience of a material becomes important when it is subjected to :



(a) Eutectoid reaction (b)



(a) (b) (c) (d)



Eutectic reaction



(c) Peritectic reaction (d) Peritectoid reaction 7
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48. During tensile testing it has been observed that for some material the deformation is fully recoverable and time-independent, but does not obey Hook's law. The material is : (a) Elastomer (b) Rubber (c) Polymer (d) Aluminium alloy 49. Match List-! with List-11 and select the correct answer using the code given below the lists : List~} List-!1 Corrosion A. Copper B. Nickel 2. Demagnetization c. Manganese 3. Non sparking D. Vanadium 4. Deformation restriction at high temperature Code. (' A 8 0 (a) I 2 3 4 (b) 4 3 2 I (c) 1 J 2 4 (d) 4 2 1 50. Match List·! with List-11 and select the correct answer using the code given below the lists : List-1 Ltst-JJ A. Elasticity I. Deform non elastically without fracture B. Malleability 2 l 1rxlergo plastic defonmtion under tensile load C. Ductility 3 Urxlergo plastic defonrntion under compressive load D. Plasticity 4 Rt:tum to its original shape on unloading Code: (' A 8 D {a) 4 2 3 (b) 4 2 3 (c) l 3 4 2 (d) 4 2 3



51. The relationship between total freezing time t, volume of the casting V and its surface area A, according to Chvorinov's rule is :



= K(X)



(a)



t



(b)



t = K(¢)



(c)



t=



(d)



t= K(Xf



Where



K(¢f



K is a constant



52. Which one of the following statements is NOT correct for normalizing " (a) It is often applied to castings to relieve stresses (b) It increases strength of medium carbon steel to some extent (c) Better surface finish can b.: obtained in machining (d) It increases grain size



53. 'Whiskers' are : (a) Very thin metallic particlt:s (b) Very thin single crystals (c) Very thin polycrystals (d) Fiber particles of aspect ratio less than 10 54. Injection moulding process used to produce thermoplastic matrix composites with fibre reinforcement normally gives ; (a) Short fibre composites (b) Two layer structure composites (c) Continuous fibre composites (d) Single layer composites 55. Aluminium Bronze is also known as : (a) Muntz metal (b) White metal (c) Duraluminium (d) 8
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61. Which one of the following is the major alloying element in Invar ?



56. Match List-1 with List-Il and select the correct answer using the code given below



(a) Aluminium



the lists :



c.



List-II l. Worm wheel Gun metal Phosphor bronze 2. Cylinder block 3. Piston Gray cast iron



D.



AI alloy



List-!



A. B.



(b) Nickel (c) Vanadium (d) Copper 62. In the designation of Aluminium casting ASI4·0 14 indicates:



4. Bushings



Code: B



c



D



(a) 3



l



2



4



(b) 4 (c) 3 (d) 4



1



2



2



I



3 4



2



1



3



A



•



(a) Aluminium purity



(b) Aluminium content (c) Percentage of alloy element (d) Magnesium content 63. Columbium is a :



57. Lead is widely used in : (a) Transformers



. ~···.



(a) Nuclear material (b) Automobile material



(b) Switch gear



(c) Film material



(c) Galvanized pipes (d) Batteries



(d) Foam material



64. Consider the following statements :



58. Kevlar Epoxy composite is widely used in: (a) Automobiles



1.



Any metal will require some time to undergo complete plastic deformation particularly if deforming metal has to fill cavities and comers of small radii.



2.



For larger work piece of metals that can retain toughness at forging temperature it is preferable to use forge press rather than forge hammer.



(a)



I and 2 are correct and 2 is the reason



(b) Aerospace (c) Navy (d) Interior decoration



59. Windows of aeroplane are made of: (a) PVC (b) PTFE (c) PMMA (d) PEEK



for I



60. Admirality Brass is used for : (a) Condenser tubes



(b)



l and 2 are correct and I is the reason for2



(b) Rivets (c) Piston rods (d) Utensils 9



(c)



I and 2 are correct but unrelated



(d)
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65. Whtch of the following processes belong to forging operation ?



I.



Fullering



2.



Swaging



3.



Welding



(a)



1 and 2 only



68. Consider the following advantages of die casting over sand cru.'ling : I. Rapidity of the process 2. Smooth surface 3. Strong dense metal structure Which of these advantages are correct? (a) I, 2and 3 (b) I and 2 only (c) 2 and 3 only (d) I and 3 only



(b) 2 and 3 only (c)



I and 3 only



(d) 1,2and3



69. The proper sequence of investment casting ~1eps is: (a) Slurry coating ·· Pattern melt out ·Shakeout ··· Stucco coating (b) Stucco coating - Slurry coating Shakeout ··· Pattern melt out (c) Slurry coating Stucco coating ~ Pattern melt out Shakeout (d) Stucco coating - Shakeout - Slurry coating ·- Pattern melt out



66. Match List-! with List-11 and select the correct answer using the code given below the lists : List-1 List-11 A. Connecting rods l. Welding B. Pressure vessels 2. Extrusion C. Machine tool beds 3. Forming D. Collapsible tubes 4. Casting Code: A 8 C D 1 4 3 (a) 2 (b) 3 t 4 2 (c) 2 4 I 3 td) 3 4 I 2



70. The methods of casting for producing ornamental pieces are : (a) Slush and gravity casting (b) Pressed and slush casting (c) Gravity and semi permanent mould casting (d) Semi permanent mould and pressed casting



67. Consider the tbllowing r;tatements : I. Hot chamber machine is used for casting zinc, tin and other low melting alloys 2. Cold chamber machine is used for die casting of ferrous alloys 3. Raptd cooling rate in die casting produces high strength and quality in many alloys Which of these statements are correct ? (a) 1. 2 and 3 (b) l and 2 only (c) 2 and 3 only (d) 1 and 3 only



71. In light metal castings, runner should be so designed that : I It avoids aspiration 2. It avoids turbulence 3. The path of runner is reduced in area so that unequal volume of flow through each gate takes place (a) I and 2 only (b) 1 and 3 only (c) 2 and 3 only (d) I, 2 and 3 10
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75. Match List-I with List-II and select the correct answer using the code given below the lists: · List-ll List-/ A. Laser beam I. Can be applied for welding of refractory welding metals like niobium, tantalum, molybdenum and tungsten



72. During plasma arc welding of aluminium, improved removal of the surface oxide from the base metal is obtained with typical polarity of: (a) DC straight (b) DC reverse



(c) AC potential (d) Reverse polarity of phase of AC potential



(b) Plasma arc welding



B. Electron beam 2. A sound and clean welded joint is creawelding ted due to rubbing of two parts against each other with adequate speed and pressure producing intense heat raising temperature above melting point



(c) Submerged arc welding



c.



73. The welding process in which bare wire is used as electrode, granular flux is used and the process is characterized by its high speed welding, is knoWn as : (a) Shielded arc welding



(d) Gas metal arc welding



3. Clean heat source created much away from job, a narrow spot is heated, work chamber operates in a high vacuum 4. Clean heat source, very quick heating, very small focal spot, no vacuum chamber is required



Ultrasonic welding



74. Consider the following statements. Cast iron is difficult to weld, because of: I.



Low ductility



2.



Poor fusion



3.



Tendency to crack on cooling



D. Friction welding



Which of these statements are correct ?



Code: A (a) 4 (b) 2 (c) 4 (d) 2



(a) 1,2and3 (b) 1 and 2 only (c) 2 and 3 only (d) 1 and 3 only 11



B 3 3 l l



c l 1 3 3



D 2 4 2 4
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76. Cold-crncking in steel weldments depends on : 1. Carbon equivalent 2. Heat input 3. Effective thickness 4. Hydrogen content in weld pool (a) 1, 2 and 3 only (b) I. 2 and 4 only (c) 2, 3 and 4 only (d) I, 2, 3 and 4



80. Typical coolants used for machining aluminium are : 1.



Kerosene oil



2.



Soda water



3.



Air



4.



Paraffin oil



(a}



1,2,3and4



(b) 2 and 3 only (c)



77. In Norton type feed gearbox for cutting Whitworth standard threads with a standard TPI Leadscn:w, power flows from : (a) Spindle to Tumbler gear to Norton cone to Meander drive to Leadscrew (b) Spindle to Norton cone to Tumbler gear to Meander drive to Leadscrew (c) Spindle to Tumbler gear to Meander drive to Norton cone to Leadscrew (d) Spindle to Norton cone to Meander drive to Tumbler gear to Leadscrew



I and 2 only



(d) 3 and 4 only 81. The instrument or device used to measure the cutting forces in machining is : (a) Tachometer (b) Comparator (c)



Dynamometer



(d) Lactometer 82. In a transportation problem, how is an



78. Match List-! with List-11 and select the correct answer using the code given below the lists: List-Il Li!il-1 I. Flute A. Lathe 2. Universal B. Shaper indexing C. Drilling machine 3. Leadscrew D. Milling machine 4. Rocker arm



unacceptable transportation route handled ? (a)



(b) By carrying an extremely high cost (c) By introducing a dummy destination (d) By introducing a dummy origin 83. Consider the following characteristics : I.



2 (b) 3



{a)



2 (d) 3



(c)



It is very sensitive to small movements in the data



Code:



A



By giving it a cost of zero



B



C



D



2.



The technique is simple



4 4 I I



1 I 4 4



3 2 3 2



3.



The method is affected by the personal prejudice of the people



Which of these characteristics of moving average method of forecasting are correct ?



79. Trajectory of a robot means : (a) Path traced by the end effector (b) Kinematics of Robot (c) Robot joints (d) Robot programming 12



(a)



I,2and3



(b)



l and 2 only



(c)



2 and 3 only



(d)



1 and 3 only (Contd.) www.examrace.com



89. Consider tbe following terms used to study tbe functions of the material :



84. The break-even p


1.



Use value



2.



Esteem value



3.



Exchange value



4.



Scrap value



Which of tbese are used to identify in the value engineering approach ? (a)



I, 2, 3 and 4



(b) 1, 3 and 4 only (c)



1, 2 and 3 only



(d) 2, 3 and 4 only 90. Which oftbe following method is NOT used for obtaining the initial basic feasible solution in transportation problems ? (a) North west comer method (b) Least cost entry metbod (c) Vogel's approximation method (d) MODimetbod 91. Match List-1 with List-II and select the correct answer using the code given below the lists : List-I/ List-/ A.



R



1. Ranges



B.



p



2. Number of defects/unit



c.



c



3. Number of defects



D.



u



4. Fraction defectives



Code: A



B



c



D



1



4



3



2



(b) 2



4



3



1



(c) 1



3



4



2



(d) 2



3



4



1



(a)



13
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92



An unbound solution of a linear programming problem is reflected in the simplex method, when : (a)



96. Which of the following are the advantages of MOS devices over bipolar devices ?



All the ratio of 'right hand sides' to coefiicients in key column become negative



(b) All the ratios of right hand sides to coefficients in key columns become zero (c)



L



basy to fabricate



2.



Allows higher bit densities



3.



Cost effectiw



4.



Operational speed.



1, 2, 3 and 4 {b) I. 2 and 3 only (c) 2, 3 and 4 only (d) I. 3 and 4 only (a)



All right hand sides become negatiw



(d) All right hand sides become zero 97. The number of RAM chips of size (256 kx I) required to build a 2 Mbyte memory is :



93. When the ordering cost is increased to 4 times, the EOQ will be increased to ;



(a)



16



(a)



2 times



(b) 32



(b)



3 ttmes



(c)



8 times



64 (d) 128 (c)



(d) Remain same 98. Refreshing circuit is requtred m : 94. For a single server queue, the mean arrival rate is equal to 8;hr and the mean service rate is 12ihr. The expected number in waiting lme is equal to



(a)



ROM



(b) Static RAM (c)



Dynamic RAM



(d) All of the above



O·S {b) 1·33 (a)



(c)



2



(d)



3



99. Which of the following statemcnt(s) is/are correct?



2.



Bus is a group of wires carrying information Bus can carry data



3.



Bus cannot carry address



4.



L



95. In the qu~:uing theory, if the arrivals in a singk server model follow Poisson distribution, the time between arrivals will follow a: (a) Gamma distribution



(a)



A bus can be shared by more than one device 1,2,3and4



(b) bxponential distribution



I, 2 and 3 only 1,2and4only



(c)



Binomial distribution



(b) (c)



(d)



Weibull distribution



(d) 2, 3 and 4 only 14
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105. Match List-1 with List-II and select the correct answer using the code given below the lists : List-J/ List-/ A. Worksheet I. dBase Ill 2. C language B. Records c. Pointers 3. FORTRAN 4. Lotus l-2-3 D. Compiler Code: A B c D (a) 4 2 l 3 (b) 3 2 4 I (c) 4 2 3 (d) 3 I 2 4



l 00. In flowcharting, the connector symbol is a : (a) Parallelogram (b) Square . (c) Diamond (d) Circle I 0 I. Which of the following are the advantages of flowchart? I. A flowchart is independent oflanguage 2. It is easy to develop a program with flowchart 3. If there are any changes in the program, it is very easy to make changes (a) I and 2 only (b) 1 arid 3 only (c) 2 and 3 only (d) l, 2 and 3



I 06. High energy rate forming process used for forming components from thin metal sheets or deform thin tubes is :



102. In flowcharting, a parallelogram would be used to represent : (a) Getting a keyboard entry from the user (b) The beginning of the flowchart (c) A decision point that determines which of two branches to follow (d) A mathematical calculation



(a) {b) (c) (d)



Petro-forming Magnetic pulse forming Explosive forming Electro-hydraulic forming



I 07. In the 3-2- I principle of fixture design, 3 refers to number of:



I 03. USM has good machining performance for: (a) AI (b) Steel (c) Super alloys (d) Refractory material



(a) (b) (c) (d)



I 04. Consider the following statements : I. Create a database alias 2. Create the tables needed 3. Create indexes 4. Create a directory for the tables What is the correct sequence of order for creating a new database in dBase ? (a) 4-2-I and 3 (b) 3-l-2and4 (c) 4-1-2 and 3 (d) 3-2-1 and 4



Setups possible Clamps required Positions on primary face Locating positions



108. The optimum cutting speed is one which should have : I. High metal removal rate 2. High cutting tool life 3. Balance the metal removal rate and cutting tool life. (a) I, 2 and 3 (b) l and 2 only (c) 2 and 3 only



(d) 3 only 15
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Directions : Each of the next Nine (9) items consists of two statements, one labeled as the 'Assertion {A)' and the other as ·Reason (R)'. You are to examine these two statements carefully and select the answers to these items using the codt.-s given below:



109. Stellitc is a non-ferrous cast alloy composed of : (a) Cobalt, chromium and tungsten (b)



Tungsten, vanadium and chromium



(c) Molybdenum, tungsten and chromium (d) Tungsten. molybdenum, chromium and vanadium



Codes: (a) Both A and R are indhidually true and R is the correct explanation of



II 0. External threads can be produced by : I.



Rolling



2.



Grinding



3.



Milling



(a)



I and 3 only



but R is NOT the correct explanation



(b)



I and 2 only



of A



A



(b) Both A and R are individually true



(c) A is true but R is false



(c) 2 and 3 only



(d) A is false but R is true



(d) 1.2and3 Ill. Match List-! with List-II and select the correct answer using the code given below the lists :



112. Assertion (A)



a belt is Tc - mv 2 • Reason (R)



List-!!



List-!



The centrifugal tension in Since this expression is independent of the cross-



A. Top gate



l. Heavy and large castings



section. it follows that T . • is independent of the belt



B. Bottom gate



2. Most widely used and economical



size.



C. Parting gate



3. Turbulence



D. Step gate



4. Unfavourable ternperature gradient



113. Assertion (A)



Hot tears occur during forging because of inclusions in the blank



Code:



material.



A



B



c



(a} 3



4



2



(b) I



4



2



(c) 3



2



4



(d)



2



4



D



Reason (R)



Bonding between the inclusions and the parent material is through



3



physical and chemical bonding.



3



16
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114. Assertion (A)



Reason (R)



Lead, Zinc and tin are always hot worked.



118 . .Assertion (A)



If they are worked in cold state they cannot retain



structure stabilizes.



their mechanical properties. Reason (R) II 5. Assertion (A)



Excess defects are created by hammering the 119. Assertion (A)



The thermal fluctuations create the point defects in crystalline materials.



Reason (R)



The modification is mainly based on cooling



The plastic organic materials can be easily shaped or moulded by mechanical action.



Reason (R) 116. Assertion (A)



adjustment



rate.



crystalline materials. Reason (R)



The steel when heated above certain a temperature and cooled to room temperature,



It is widely in use as it



can be permanently moulded.



Solid solutions of metal are crystals whose properties are close to those of the solvent.



120. Assertion (A)



They retain the same crystal lattice and type of



A composite is a multiphase material which is artificially made as one that occurs naturally.



bond. Reason {R) 117. Assertion (A)



Reason (R)



Carburizing is used for machine elements which have to have a wear resistant working surface.



Technology of modern age requires a material with unusual combination of properties that cannot be met by metal or alloys.



The composition of surface layers are changed in carburizing.
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system. Air is being forced by the bicycle pump into a 13. tyre against a pressure of 4Â·5 bars. A slow. downward movement of the piston can be. approximated as. 
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