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20 G 
Section 2-Mechanical 

Section 2 - Mechanical 

1) Fi Eil in the blank with the most appropriate word(s). 1) 7a ITT T (TA) A FTA tÄ AfAT 

or Cor measuring the revolution carried by an IC engine 3ATEzT BTT aTT 7fA ZATË 477 T f TT qq T 

is used. 
per 

unit time, a 
_ 

A) Tachometer A) Ttter 

B) Velocimeter B) tftte7 

C) Accelerometer C) u fter 

D) Speedometer. D) =ter 

2) Which of the following devices is typically used as 2) AHMYT à f7 3T7 37T TAT T 

a flow measurement device? 

A) Barometer 
A) TEter 

B) Venturimeter. B) Tyfutier 

C) Sphygmomanometer 
C) ferTHTtT:ter 

D) Glucometer D) TT4te7 

3) Internal energy is a property of the system that can 3) aTtRT GT fRRZ7 FI UT Tu T zATTfA-T

be calculated using which of the following laws of Aafafea i à fa fAuH I JTT YfTa fT 

thermodynamics? 
T 7T? 

A) 2nd A) THT 

B) 3 
B) tT 

C) 1st C) 6T 

D) Zeroth D)T 
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4) ldentify the CORRECT representation of the 4) T7 TtETT T Tu TEATT 

Mayer's equation. 

A) R-Cp-Cv A) R=Cp-Cv 

B) R-Cp+Cv B) R=Cp+Cv 

C)R-Cp/Cv C)R-Cp/Cv 

D) R=Cp'Cv D) R-Cp°Cv 

5) Fill in the blank with the appropriate word(s) from 5) fa4i ¥ À TTTT TZ (TA) A R zT d 

the options. 

In a steam table, the data always refers to the FT 2a7 *, deT zHoT ATT TU 

properties of steam at its 

A) Boiling point A) TdT E 

B) Critical pressure. B) fafe *T 

C) Specific volume 

D) Specific enthalpy D) faf TTTT 

6) The diagonal elements of a 3D matrix containing 6) Tt aat fArrr 3D Ea * fAi T 

are 50, 60 sitr 80 I 4feH T ETa TAAUz aTa T*I normal stresses and shear stresses 

50, 60 and 80. Find the first stress invariant of the 

matrix. 

A) 190 A) 190 

B)-190 B)-190 

C) 240 C) 240 

D)-240 D)-240 



20 G 
Section 2-Mechanical 

71 With respect to an air compressor 

Xis the ratio of volume of free air delivered per stroke X wf s r7r aT4a7 T *74T z T 
to the swept volume of compressor 

Y is the volume flow rate of compressor 

ldentify X and Y X str Y T TT * 

A) X-Overall efficiency A) X- TTTA ufEfortef 

Y-Volumetric efficiency Y-rqafes ufaforiet 
B) X-Volumetric efficiency B) X-Tafp rafrt 

Y-Free air delivery 

C)X-Free air delivery C)x- Tr fotart 
Y- Clearance ratio 

D)X-FA TTT 
Y-3T4T3T7 yfesfArieft 

D) X- Clearance ratio 

Y-Overal efficiency 

8) Which of the following pairs of quantities have the 8) faaafra * À f7 T9TAT TT T faT T HHT 

same dimensional formulae? 

A) Weight and Force. A) ATT r a 

B) Force and Momentum B)7 HT (HTHZH) 

C) Momentum and Inertia 

D) Inertia and Weight D) T3 (f) atr aTr 

9) X is a device that has to be used if one wants to 9) X u gHT IYUT HAT 37TTT TIË T ATT 3T 

generate a steam that is almost fully dry. What is X? AT THT TT TE À Yet zI X I ? 

A) uT 377as-7H 
A) An unvented-furnace 

B) A boiler. 
B) T TR 

C)A superheater C) uTEer 

D) U7 7 aTT D) A wooden burning stove 
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20 G 
Section 2- Mechanica 

10) At a certain point on the phase diagram of a 10) frft rari rm aa ('FT T7TTE) T T A 

Substance, the liquid and vapor phases become fz, T 3T a7 7* T7T TA T TA 

indistinguishable. What is this point called? 

A) Saturation Point A) TrT vttz 

B) Triple Point B) f t 

C) Critical Point. ) fafza Ttz 

D) Limiting Point D) fafafér Ttiz 

11) From the following, identify the CORRECT 11) fAafafer Y A7 ay * Tt 

statement regarding a Rankine engine cycle. 

A) It has two isentropic expansions A) H T 34T3Ef THÝTT 

B) It has two isentropic compressions B)H TSTEfT eT 
C) It has two isochoric processes 

D) It has two isobaric processes D) H THTaT fart ardt 

12) Consider two rim-type flywheels X and Y having 12) t Ry-TTT MË X T Y T fTT 7 

mean radi R and R/2, respectively. What should be f 4T: HTET fATR 3T R/2 Y À YEfa i 

the energy collected in Y if both have the equivalent AT aHt TfEy zf ait fa st Tia zyHTA FAT 

speed and rotating mass? 

(where E = energy stored in X) (TET E X aT 3T 8) 

A) E/2 A) E/2 

B) E/4 B) E/4 

C) 2E C) 2E 

D) 4E D) 4E 



20 G Section 2-Mechanical 

13) Calculate tne circumferential stress on a 131 u vat tarr ara zaTa ~% t TtrtT a 

walled pressure tank that experiences an (HTEHfs 2) rTAT T 4 MPa 7 31 
thin-walled 

internal pressure ot 4 MPa and an external pressure zara str 2.5 MPa r aTgft azaTa 1 4Ha i E " 

o 5 MPa. The tank is 50 mm thick with a diameter 200 mmT FT 50 mm er a 
of 2.5 

of 200 mm. 

A) 3 MPa 
A) 3 MPa 

B) 30 MPa 
B) 30 MPa 

C) 3105 Pa 
C) 3 105 Pa 

D) 3 104 Pa D) 3 104 Pa 

14) To avoid plate tearing at the edge in a riveted 14) faz fay q sTg ft TTE AÀTTAA, 

ioint, what should be the relation between the margin 4tfT (m) 3tz faz aTT (d) u aT TEg? 

(m) and the rivet diameter (d)? 

A) m+d= 1.5 mm A) m+d = 1.5 mm 

B) m-d 1.5 mm B) m-d 1.5 mm 

C) m 1.5d C) m 1.5d 

D) d 1.5m D) d= 1.5m 

15) Consider two Carmot engines c1 and c2, such 15) TE c1 st c2 t AR IET C1 RT 

that heat discarded by c1 is used as the input for the rh Ti zTI 3TnT c2 * AYTT AT 

c2 cycle, with the average temperature being the TAT, 3ât4T aTTHTA (TTTT }TTT), TTA ATYATT 

geometric mean of the extreme temperatures. Which (Ha 2TTT) TT AIT HTET (TTAfE»a T) aar 

option gives the appropriate relationship for their T T THT (gtsf9Tget) 37 

efficiency? 

A) Both the engines c1 and c2 have the same A) c1 stt c2 a A I TAAT (UTHfArie) HATF 

efficiency B) c1 zerAI (zfbAriaf) c2 à afn d 

5) The efficiency of c1 is greater than c2 C) c2 t zraT (zfrfrie) ct sfd 

C) The efficiency of c2 is greater than ci D) 3774fH TT 

D) Insufficient information 
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Section 2- Mechanica 
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16) Consider a spur gear having 4 mm of circular 16) 4 mm TTTT fT 28 mm HT R 

pitch and a pitch circle diameter of 28 mm. What T TT fTT TT T TI fTT ziat f 

would be the total number of teeth the gear has? 

A) 28 
A) 28 

B) 20 
B) 20 

c)6 
C)6 

D) 22 
D) 22 

17) Consider the two statements assuming that the 17) fè4T TAT frs 7*z TÄE TT, fA 4d TR 

net moment of the body is zero, identify the fTR aR TAT F47 EA7 I 

INCORRECT one. 

i) For the given condition, the distance between the i) feafa a fy, aT ($Te) ztr ua 74 (TTT 

force and the rotational axis is zero 

i) For the given condition, the body is in equilibrium ) tT fafa fg, fts iga (zffafa-) * 

A) Only i A) 4i 

B) Only ii B) 7 i 

C)i and ii C)ia ii 

D) Both i and ii are correct 

18) Why can a Miter gear not be used for applications 18) TET T st rTTAaT aTH TTTT TvT ÀT 

that need changing speeds? 

A) Because of their 1:1 gear ratio A) 37 1:1 fTT TuTT 

B) Due to unavailability of mirror adjustment B) ziT 7TITYT TTTATT TTT 

C) Due to self-locking meshes 

D) Due to being free from the axial forces 



Section 2-Mechanical 
20 G 

14) Which of the following equations accurately 19) Af aa ar aer 3f 
9) 

describe the first law of thermodynamics? 
-internal energy, Q- heat supplied to the system, (U - sarafta zai, Q farz Tf t TË TAT, 

w-work done by the system) w-farZH TT fAT TT r) 

A) AU Q-W. A) AU Q -W 

B) AW U-Q B) AW=U-0 

C)U Q +W C) U = Q+ W 

D) Q W-U D) Q = W-U 

20) The total number of elastic constants for a 3D 20) 3D sTTefRT Tar f sAfa rris s FT 

Orthotopic material is: 

A) 2 A) 2 

B) 9 B)9 

C) 11 ) 11 

D) 13 D) 13 

21) A composite bar is made of two copper bars 21) A composite bar is made of two copper bars 

which are on either side of a steel bar; all bars with which are on either side of a steel bar all bars with 

an area of cross-section equal to 1000 mm. The an area of cross-section equal to 1000 mm2. The 

bars have a load of 200 kN on them. The value of bars have a load of 200 kN on them. The value of 

Young's moduli for copper and steel are 100 kN/mm2 Young's moduli for copper and steel are 100 kN/mm2 

and 200 kN/mm2 respectively. If the copper bar is and 200 kN/mm2 respectively. If the copper bar is 

350 mm long and the steel bar is 490 mm long, 350 mm long and the steel bar is 490 mm long. 

calculate the relationship between the loads carried calculate the relationship between the loads carried 

by the bars. by the bars 

A) Pc 0.7Ps A) Pc 0.7Ps 

B) Ps 0.7Pc B) Ps 0.7Pc 

C) Pc 70OPs C) Pc 700Ps 

D) Ps 700Pc D) Ps 700Pc 
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22) What is the total number of strain displacement 22) 3D a faATTT TiT 45t 7 eI fAa-t? 

relations in 3D? 

A) 3 A) 3 

B)6 B) 6 

C) 8 C)8 

D) 15 D) 15 

23) Fill in the blank with an appropriate option: 23) fà- à 7r77 (T) f =17 T T 

In a typical heat pump, the process of . 

makes the working fluid hotter. 

A) Expansion A) fararT (TTÝATA) 

B) Compression B) TT (7-S9T-) 

C) Absorption C) 3Tety (TTfT) 

D) Condensation D) v (THNT) 

24) If X is the circumferential stress and Y is the 24) z X uRT sfA47 (HRH4AT7T) sitt 

longitudinal stress with reference to a thin-walled Y TAct taTr aT TAT aH7 TTET fAa7 

pressure vessel, then which of the following is (iftafeaa ), fAa À f TT I 

TRUE? 

A) Y X/2 A) Y X/2 

B) X= YI2 B)X = Y/2 

C)Y XI4 C)Y XI4

D)X = YI4 D) X = Y/4 
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20G Section 2-Mechanical 

25) From the given image describing riveted joints, 25) faz f T TEt 1 aufa Tfay , 

identify the parameters A, B, C and D. rrfter A, B, C atr D ft TT 

O B 

O 
O O 

D 

A) A-pitch, B-back pitch, C-margin, D- diagonal A) A -fa, B -à f, C-Tf7, D -TTa f 

pitch B) A- , B- f, C- 3T4 R, D- Tf 

B)A-back pitch, B- pitch, C diagonal pitch, DC)A-f, B-àa fa C-3TTTAT , D -HTA 
margin D) A-7 ft7, B -f, C-ffa, D -3T77a fT 

C)A -pitch, B back pitch C diagonal pitch, D -

margin 

D) A-back pitch, B-pitch, C- margin, D-diagonal 

pitch 

26) Which of the following is NOT correct for a plane 26) ft À FRT RAM RE afaa f TT7 

stress condition? 

A) Normal stress in x direction is not zero A) x fem aTE7 T T 

B) Normal stress in y direction is not zero B) y fT ATAa RA T aATt 

C) Normal stress in z direction is not zero 

D) Shear stress in XY direction is not zero D) XY fzeT ATT AT 
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27) For a continuos flow of an incompressible liquid, 27) g7 TAYA Za Ar aT f, z rt 

if the area of cross-section is reduced, then what will T 1 ATAT4 AT AT, T àd FT 4Aa 
TTT? be the change in velocity? 

A) Tft
A) It will increase 

B) Tt 
B) It will decrease 

C) frrc) It will remain constant 

D) Cannot be determined 

28) Which of the following instruments is used to 28) fAffara À f4 3TU TTTTT dA T 

measure the summation of static pressure and at afa aTa ATTaf fT TTAT? 

dynamic pressure? 

A) Manometer A) 4T 

B) Barometer B) 4tar 

C) Static probe 

D) Pitot tube D) fate a 

29) What are the three quantities required to describe 29) fe7 TATE (Rst ) TT Aiarar T 
the continuity equation at the steady flow? 

A) 1.Volume A) 1. 3TTAT 

2.Area of Cross-section 2. T-9T7 T T5T 

3.Pressure 3. zaT 

B) 1.Area of Cross-section B) 1. at-YFAT 77 

2.Pressure 2. TT 

3.Density 3. 

C) 1.Pressure C) 1. zaT 

2.Density 2. 

3.Volume 3. 3T 

D) 1.Density D) 1. TA 

2.Volume 2. 3T7T 

3.Area of Cross-section 3. t4-4AT TI T 
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20G Section 2- Mechanical 

30) If the effort the effort gear has 32 teeth and the load gear 30) «ft rwé frar 32 «ta str Tz fTTr 160 za 
160 teeth, calculate the gear ratio, 

has 

A) 1/5 A) 1/5 

B)5 B)5 
C) 128 C) 128 

D) 192 D) 192 

31) Which type of duct can be used to convert a 31) TTfA« TaTE ITTAfA TATZ T T 

subsonic flow to supersonic flow? f T TI ZTTT fT TT TAT? 

A) Divergent A) rz 
8) Convergent B)Tz 
C) c-D diffuser C) t-t fevFTT 
D) C-D nozzle D) t-t t 

32) Consider the given Pressure-Temperature graph. 32) fey 7 zaT4-aTTHTA (TT.zut) TE fR 
What is the slope made by the Fusion curve? 

P (atm P (atm) 
C C 

Fusion curve Fusion curve 

water B water 

Ce Steam curve Steam curve 

A steam steam 

T 

Sublimation curve Sublimation curve 

T °c O 

A) positive A) 7T47 (TifYfEa) 

B) close to infinity B)7THT 3 
C) zero C) rT 
D) Negative D) TRTHT 
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Sectior 2- Mechanica 
20 G 

ains wo pipes with different diameters in pipe rt rST ff~m * aM-4 2T T4 T TST dI 

fitting. 

) Consider the given images, identify the one that 33) f T7 fat f T, 3H TETa 

A) A) 

B) B) 

C) C 

D) D) 

34) Consider the given materials and identify the one 34) fay Ty 7aTi Tr faaT 3tT 3T TATÉ T 

that is the most elastic compared to others. 

A) TH A) wood 

B) B) glass 

C) FTT C) steel 

D) TaT D) rubber 
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20 G Section 2- Mechanical 

the following, choose the correct sequence 35) fAufafra t à aE aU 7fA z ATE 
in 

which 
a liesel cycle 

A) 1.Constant 

2.Isentropic Compression 

35) 
From 

the follow 

will occur. 
(T) fea TTI 

Volume Heat Rejection A) 1.trt qtqa fra 
2.34TEf TTUA 

3.1sentropic Expansion 
3.3ATEfT TETdUTT 

4.Constant Pressure Heat Addition 

5.Exhaust Process 5.fPrT4 7fAT 

6.Suction 6.7-F4 

B) 1.Constant Pressure Heat Addition 

2.Constant Volume Heat Rejection 

B) 1.1e *4TT z ufeur 

3./sentropic Expansion 3.31TEHEiT THHT 
4.Exhaust Process 4.fr fAT 

5.Isentropic Compression 5.AT34f 
6.Suction 6.4-F97 

C) 1.Suction C) 1.7 
2.Isentropic Compression 2.31TEEf7 TE97 

3.Constant Pressure Heat Addition 

4.1sentropic Expansion 

5.Constant Volume Heat Rejection 

6.Exhaust Process 6.fTH fT 

D) 1.Exhaust ProcesS D) 1.fT fT 

2.Isentropic Expansion 2.3T3ft7 UHTT 

3.Suction 3.77F17 

4.Isentropic Compression 
5.Constant Pressure Heat Addition 

6. Constant Volume Heat Rejection 
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Section 2- Mechanics 20 G 

36) ldentify the type of the gear that is depicted in the 36) frfafaa zf it zortuy qy fT TATT * TZT 

following image: 

A) Spur A) FT 

B) Spherical B) f 

C) Hypoid 

D) Miter D) fz 

37) Suppose the modulus of rigidity is R and the 37) 4Ta fg HtsT ts RSTET R at ts 

modulus of elasticity is E. What would be R/E if the stAfefaEt EI af aT T TUTT Oo.05 fT T 

poisons' ratio is given as 0.05? TR/E TT I 

A) 0.17 A) 0.17 

B) 0.38 B) 0.38 

C) 0.47 C) 0.47 

D) 0.53 D) 0.53 

38) Consider a hydraulic device that is used to 38) T aiT JTTTU TT faTT fraT TT 

transform the running water into some sort of energy. a TA I fzft 97617 A 3zst 2a fy frAT T 

What is that energy called? 

A) Elastic Energy A) TfRe T (oi) 

B) Nuclear Energy B) TTHT 3aT (TAT TTA) 

C) Electrical Energy C) faga zi (zafaza7 uTsi) 

D) Mechanical Energy D) ifa at (taff7 aA) 
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20 G Section 2- Mechanical 

overnor has balls of mass 2 kg each, a 39) TÉr asr qTE TAT 2 kg THT aÍA , 39) A Porter 
governor 

ad of mass 10 kg. The ball rotates with a 10 kg z7qm aT AT i ra rat AIE AT 
central load 

radius 
of 100 mm when the governor begins lift andaiT 100 mm TTa THftt 7T TT 

reaches 200 200 mm when governor is at full speed. TtA À aaT T 200 mm 7 TAT ITtR TAT 
Calcul elate the square of minimum speed, if the height t ATÉ 100 mm,t7474 TA TT TTAT 
ernor is 100 cm. The length of arms are equal TAT aTÉ T aTÉ T at ai 

to the length of link. 

A) 537000 

A) 53700 B) 5370 

B) 5370 C) 537 

C) 537 D) 53.7 

D)53.7 

40) Which one of the following represents the 40) ffa à T ET T 

polytropic index of an isochoric process? 

A) 1.4 A) 1.4 

B) 1 B) 1 

C) Infinity C)T ET 
D) Zero D) 

41) Which of the following options CORRECTLY 41) Aaafaa À fua I T T 

define Proof resilience? yfTHTfOT AT ? 

A) The maximum value of strain energy upto elastic A) AfzT AAT TT ATfA 37T T sTArHTH HT 

limit 

B) The minimum value of strain energy beyond the c)fa ad T 3f 

elastic limit 

C) The maximum value of kinetic energy 

D) The minimum value of strain energy 
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42) If a gear has a diameter of 7mm and 440 teeth, 42) z T fHT T T4 7 mm 3t aiai 6t zrT 440 

what is the reference pitch of the gear? 

A) 5 mm 
A) 5 mm 

B) 0.5 mm 
B) 0.5 mm 

C) 0.05 mm C)0.05 mm 
D) 0.005 mm D) 0.005 mm 

43) Centrifugal pump can be characterized under 43) *E¥TTT úT Afafoa a fu zET TE 

which of the following headers? AfAT fT T 4AT? 

A) Turbomachinery A) aTaeftt

B) Intercooler B) T 

C) Reheater c) fger 

D) Pressure measurement D) T9TT 4TYT f3aTEH 

44) What is the number of independent elastic 44) TT 3TSHTEifa7 TaT fy FTrA ATE feriT 

constants for an isotropic material? 

A) 2 A) 2 

B) 4 B) 4 

C)9 C) 9 

D) 21 D) 21 

45) For a given pure substance, what quantity of the 45) ffi fRu T a TaT` f, Hgfa zaa (m 

material remains constant while measuring the wrr) HT TAT aTai ft faratit AT3T frr Tgf 
saturation pressure? 

A) Volume A) 3HT77 

B) Molaity B) HTHTfAt 

C) Temperature C) aTTHT 

D) Molarity D) HfE 
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lywheel set-up, what do the following 46) FATS- Z-3T , faafaraa T *T Z97 

46) For a flywhe 

formulae signify? 

1X= Mean torque Angle turned per revolution 1.X qTE a'T 7ft a TAT 
2. Y= (THT zTaTer' TT T Tfa ATAH TT)/ 2.Y (Power transmitter 

" 

Angle turned per 

revolution)/ Angular speed 

3.Z (Power transmitter "60)/ Number of working 3.Z= (T7T giHTAeT' 60)/ TT4 Tt *7 TET 

strokes 

A)X = Y=Z= Work done per cycle A)X= Y =Z= x fAT TAT T 

B)X= energy fluctuation B)X 3 3aT-TEr 

Y Z= work done per cycle Y Z= wfa 77 fT TT T 

C) X= Y= Z= Co-efficient of energy fluctuation C)X= Y= Z= zat 3aTR-TZI7 T TUTT 

D)X Y= energy fluctuation D)X Y = T Å 3ATR-T31 

Z= work done per cycle 

47) Which of the following pairs are examples of 47) fAafafem à sa4T TH Tgfa a T T 

naturally occurring thermal energy reservoirs? 

A) Oceans and atmosphere A) TETHTTR AT TaTaKUT 

B) Atmosphere and Solar sources. B) THST 3tT Hr a 

C) Solar sources and nuclear reactors 

D) Nuclear reactors and oceans D) TTHT frur att HETHTT 
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48) Which of the following pairs of statements are48) *gTT Tat *7 ffaa à 
TRUE with respect to centrifugal governors? 

.When the governor slows down, the balls of the .7 T et=T TTAT , Tt ata a zT 
governor rotate with a larger diameter 

II.The sleeves of the governor move down the 

spindle with decrease in instrument speed 
.The govenor is made of three pairs of balls that 

rotate along a sleeve 

IV.The sleeve movement controls the throttle and 

There by the speed of the device 

A) I and II1 A) IsTTI 

B) I and Il B)I att ll 

C) Il and I 

D) Il and Iv D) II 3t IV 

49) Which of the following representations indicate a 49) fAafa à 7 AT AaUT UT Tt TUTt 
system that obeys the law of equilibrium of collinear TTAT TTETT Tt TT 4 (i si 
forces? The arrows on either side, indicate the ufaafafaya 3T TfaT TTH) T I7 Tt 2 a 
direction of forces. 

A) A B A) A B 

B) A B B B) 

C) A B C) A 

D) A_ A D) 
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Section 2-Mechanical 
20 G 

p.v diagram of a pure substance, which of 50) a am P.V aTta, Aafa aT 

OT formed? 
the 

following 
regions are NO 

A) 
Compressed 

Liquid Region 

B) T TT 7 
B) Supercooled Vapor Region 

C) Saturated Liquid-Vapor Region C) HTH TT-AT 7 

D) Superheated Vapor Region 

51) For a steady state calculations, when can be 51) fr rAT ( Rt TUTAT , fAM 7 

ignore the kinetic energy? 

A) Very low velocities A) TT 4 T 

B) Very high velocities B)E 3 T 

C) Very low temperatures C)ag 7 aTHT 

D) Very high temperatures D) aE7 feT aTy4T 

52) What is the value of Poisson's ratio for which the 52) stear rgTaA RTT TYT 

Shear modulus is equal to Bulk modulus? 

A) 1/2 A) 1/2 

B) 1/4 B) 1/4 

C) 1/6 C) 1/6 

D) 1/8 D) 1/8 

53) Calculate the compressibility factor of a real gas 53) 500 K a 250 MPa T ATETAT aAT 

at 500 K and 250 MPa if the gas occupies a volume 7 (TfarEt T) uaT f t 

of 0.2 m/mol. What would be the factor if the gas was 0.2 m/4T7 4TT * ZAT }I Tfa a 3ATEf rat at T 

ideal? 

A) 105/8.314 and 1 A) 105/8.314 3 1 

B) 10/8.314 and 1 B) 10/8.314 st 1 

C) 10 /8.314 and 0 C) 105/8.314 3 0 

D) 10/8.314 and 0 D) 10 /8.314 att 0 
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54) While calculating the specific enthalpy of wet 54) fr-ft wr(az ru) fi fafnz t á wTAT 

steam, which of the folowing quantities is 

no use to us ? 

A) Dryness Fraction A) gTEA aa 

B) Specific Volume of Saturated Steam 

C) Specific Enthalpy of Saturated Water C) t fafory mq 
D) Specific Enthalpy of Saturated Steam D) i TT faforz ft 

55) The value of theta (in degree) in pure shear 55) qa uiTz A rE sar FAm a 

stress case for a structural member subjected to pure T rfta ru rzI (Rt ) T }TT 

torsion will be: 

A) 0 A) 0 

B) 30 B) 30 

C) 45 C) 45 

D) 90 D) 90 

56) From the image given of a single-plate clutch, 56) fa T fsq-z FAT A74, FA Z t z 

identify the clutch plate and the pressure plate. 

aamAAa 
wwwp 

wwwww 
A B 

D 

E 

w 
A) A and C A) A 7C 

B) B and CC B) B tr C 

C) D and G C) D T7 G 

D) F and E D) F E 



20 G Section 2-Mechanical 

S71 The standard value (in Kg/m) or density of water, 57) T7, T77 att t ar 4HT7 4T (kg/m3 ) 

air and mercury is respectively? HT: ferT? 

A) 1.225, 1000, 13600 
A) 1.225, 1000, 13600 

B) 13600, 1000, 1.225 B) 13600, 1000, 1.225 

C) 1000, 1.225, 13600 C) 1000, 1.225, 13600 

D) 1000, 1225, 13600 D) 1000, 1225, 13600 

58) Which of the following is CORRECT for a plane 58) ft ** 7T ffa }? 

stress condition? 

1) Stress in x direction is not zero 1)x f9TT faa7 T 
1) y foT sfa7 Tft 
l) z faom afaaa qr T 

) Stress in y direction is not zero 

) Stress in z direction is not zero 

A) 1& Il A) I3tT I 
B) I&Il B) II aT IlI

C)1& C)I atr lI 
D) I, II&I D) I, II stt II 



Secion 2-Mechane 

3) Consider a system where the bearing is under 59) T if zart ë zt ufka, ara ( 

axial as well as radiai loads Which of the following Tz-7Ta ft77 T fa i afa a 

bearing shouid you use in such a scenario ? 

29G 

A) 

B) 

C) C) 

D) D) 



20 G Section 2- Mechanica 

6L Ellin the blank with the appropriate word(s) from 60) fT À TT T(TT) àt r7 f 

the options. 

When a torque acts on a cylindrical shaft, the TaT ATAR ATE T T Ttf Tr FAT , aT fMST 

imaginary straight line along the length of the ar ATT BTTAT ft taT, f 
cylinder, 

deforms into a. 

A) Slant line A) FZ TT 

B) Inverted axes B)Hs UAT 
C) Helix C)afa 

D) Sphere D) T 

61) In a composite bar, under what conditions is the 61) TgT (tftz aT) Ä, A vAfrftT Ä AT 

strain on both the bars equal? 

A) When both bars contract equally 

B) When both bars are subjected to same B) T aT TT HT aTTHTT Yfad7 37eT7 am 

temperature change 

C) When both bars are subjected to same load 

D) When both bars have the same surface area 



Section 2- Mechan 20 G 

62) From the image of a graph given, what is the 62) fay Ty IT¥5A7A, ET T7 * zi a 

energy in flywheel at E, if the energy at A is x and an t A T GT X sT an, staa at aTET zT a 

are the energies in the regions above and below the 3, TA faTAT TT 

mean torque lines as indicated in the diagram. 

AABCaAD E F 

AAB CDE FG (A) 
a Mean 

torque line 
Mean 
torque line 

360 0 Crank angle 
360° 0° -Crank angle 

A) x+a1 +a2 + a3 + a4 A) x+ a1 +a2 +a3+ a4 

B) x-a1-a2 a3- a4 B)x- a1 a2- a3- a4 

C)x-a1 + a2 -a3+ a4 C)x- a1 +a2- a3+ a4 

D)x+ a1- a2 + a3- a4 D) x+ a1- a2 +a3 - a4 

63) If the number of teeth in the driving gear is 40 and 63) afa 3reffr ftrr * arat eT 40 atr ai 

the number of teeth in the driven gear is 20, then ftrr ii ft T 20 , t srt f firrr 

calculate the gear ratio for the assembly. 

A) 1/2 A) 1/2 

B) 2 B) 2 

C) 1/4 C) 1/4 

D) 4 D) 4 



20 G Section 2- Mechanical 

of the following is CORRECT for 64) 3Trtaz tu itTT f fAafa T FT64) Which 
of the 

indeterminate 
beam condition ? 

A) Number mber of unknown components should be A) aTT A rT T qHT T 4T 
of unknown 

equ to the number of equilibrium equations

B) Number of unknowrn components should be less B) 3TA T2 ruT Ea qfT T4T * 

than the number of equilibrium equations
at f 

C) Number of unknown components should be C) aaTa TZt TTTT TTT 67 TTT 4t 
greater than the number of equilibrium equations 

D) Number of unknown components should be zero D) TT TEt AT t Tf 

65) Fill in the blank with the appropriate word(s) from 65) fet à ITHT 7 (9T) àAE PT i 
the options 

An inclined plane decreases the force required to 37 Tt . 
raise an object, by the distance over T TTE fEt Tr T 33 y TaTE T 4 

which the force must be applied 

A) Maintaining

B) Removing B) ET 
C) Increasing C) aT 
D) Decreasing D) TZT 7R 



Section 2- Mecha 

uG 

66) Identify reservoir that will be maintained at 66) fHfAfaT ryfat * ofraoraTTHTaTR TIU 

ambient temperature in the following cases: 

a.tfrrz 

a. Refrigerator b. tz i 

b. Heat Pump 

A) a.zte frTafz 

A) a.Hot Reservoir b.Ffe ftaT 

b.Hot Reservoir 
B) a.ztz frartr 

B) a.Hot Reservoir
b.frrtT 

b.Cold Reservoir 

C) a.Cold Reservoir 

C) a.re ftratrr 

b.Hot Reservoir 
b.ate fruafr 

D) a.Cold Reservoir
D) a.s fratrr 

b.Cold Reservoir 
b.17s frat4r 

67) For a circular shaft undergoing deformation due 67) UT zTTAA FTT fT TTT T 

to a torsional force, which of the following statements ATR AITT g, Aaafe À 7 T T7= 

hold TRUE? ? 

A) The length and the radius of the shaft remain 

fixed B) 7 T f*art faa at 

B) Only the length of the shaft is distorted

C) Only the radius of the shaft is distorted 

D) The length and radius of the shaft are distorted 

68) In which of the following scenarios is it 

appropriate to lubricate ball bearings with oil? 

A) When operating at low speeds 

B) When operating at temperatures above 95°C B) 95°C ZTR TTTATT TT TT4 7 H4T 

C) When simple bearing enclosures are used 

D) When unsupervised operations occur for long D) T E TT sftufa TAT EA 

periods 
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Section 2- Mechanical 20 G 

69) ln ploting the curves for Shear force diagrams 69) fr a sTt str affr rtz aTT f T T 

and bending moment diagrams, what is plotted on a1TfarT , 3vTAH 7 (Tt4T uf4q4) FAT 

the common axis? 

A) Mass of the section A) Ts T ZHTT 

B) Orientation of the section's normal force B) THT=Y T TqdsT (tfri~TT) 

C) Position of the section C)a iratur 

D) Elasticity of the section D) Tefat 

70) In the types of IC engines, to what classification 70) Ic 7 , tf(aiftram) 
do the Horizontal and Vertical engines belong? 

A) Classification by number of cylinders A) fads reT 3TATT T7 arffa 

B) Classification by cooling system 

C) Classification by fuel-feeding system C) -5ifST fAFE ATYTT T TtT 
D) Classification by piston strokes 

71) You observe that, the heat transfer rates is 71) TT &T T EATT T TT afTaT (FE4 
adversely affected from the steam refrigerant to the fhTRT) T aiaT HTEZT (T ifa) T7 dt 34 
cooling medium. Which of the following in wet- T fAT YHT Ts EI}IT uf4fa fy fAuafa7 
compression is responsible for such a scenario? 

A) Work consumed A) TH TTTa (74 Fq) 
B) In wet-compression, the heat transfer remains B) az-74TT T, 35T ZFATTTT 3TTA7 EAT 

unaffected 
C) (Af Jtz) 

C) Liquid droplets 
D) Tf aT7797T (TTAT Ars) D) Power required 
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72) Consider the given image, identify the one used 72) fau y A fAT , UT ZTT 
for getting large speed reduction between non- m Ta taattr TT A T TA 

concurrent shafts making a perpendicular angle with fy ITT T fA ETT } 

each other. 

A) A) 

B) B) 

C) 

w 
vVwv 

D) D) 

73) A refrigerator works on principles derived from 73) kET isartaHAufafa 

which of the following laws of thermodynamics? 

A) sAr fa4 A) Zeroth Law 

B) TET TH B) First Law 

C) Second Law 

D) dtar fayT D) Third Law 
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206 
Section 2-Mechanical 

74) From the given graph of an ideal Otto cycle, 
identify the part of the graph that represents 
expansion. 

3 

3 

Adiabatic reversible 

Adiabatic reversible 

Po Po 

vV V-Vv 
A) 1 to 2 

A) 12 
B) 2 to 3 

B) 2 3 
C) 3 to 4 

C) 3 4 
D) 4 to 1 

D) 4 1 

75) From the image given, identify the type of lever 75) fau f7 a fy TgAar a sR TETA I given. 

A) Zero class lever A) sT T AT 

B) First class lever 

C) Second class lever 

D) Third class lever D) AT Aar 
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Section 2- Mechani 

20 G 

76) X is a reversible process with no heat loss. X can 76) X sfA7df f4T raf TË GAT ErA TE a 

be which of the following processes? 

A) Isothermal 

A) TEEHTYa 

B)Isobaric 

B) 3TETft 

C) Isentropic 
C) aTtf 

D) Isochoric 

D) TETf 

77) You observe a fan that remains to move for a 77) 3ATT UF TÀ Y a TTTt ATT (f 

moment after you switch it off. Which of the following Ta t U7 T7 g TMT TET I T 

does this statement illustrate accurately? 

A) Newton's first law 
A) TE TT TET AT 

B) Newton's second law 
C) dtaRT AT4 

D)TTHT fAata 
C) Newton's third law 

D) The principle of conservation of momentum 

78) While running an air-compressor in a multi-stage 78) -RT TYT7 TYs qTTAIHT TAT 

compression method, which of the following is NOT fTM-ÈT IT fafa 3T Aufaa ¥ 

a proven advantage over the method of single-stage TT RE Ti ? 

compression? 

A) Reduced losses due to air leakage A) FT fATT À T THHTT 

B) Improved lubrication B) 7 ART (TA) 

C)Improved volumetric efficiency 

D) Less expensive with longer life 

79) Calculate the velocity of a body having a mass of 79) 9 kg 4TT sT 63 kg m/s F7 HT Td 

9 kg and linear momentum of 63 kg m/s. 

A) 6 m/s A) 6 m/s 

B) 7 m/s B) 7 m/s 

C) 8 m/s C) 8 m/s 

D) 10 m/s D) 10 m/s 
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80) 
According 

to Newton's Lau ding to Newton 's Law of gravitational 80) FTe7 TTEUT fATH 31TATT, OTHTT 7 Z 

what is the dependence of the force on the tzt r a7Afrar TT FI attraction, 

what is the 

distance 
between the masses? 

A) t f fri arTTrfa¥ A) Directly proportional to square of istance 

A) Inversely proportional to square of distance B) àHTr 
Cl Directly proportional to fourth power of distance C) zt rr t 3rrAE 

foversely proportional to fourth power of distance D) gft t qr77 7 ATTTTAT 

81) Compressibility is the reciprocal of which of the 81) taar(AfTAf£) fasfafaa # à f 

following elastic constants? 

A) Rigidity Modulus A) ftfsE HtgTT 

B) Young's Modulus B) T7 4iA 

C) Bulk Modulus C) 7 HTgT 

D) Shear Modulus D) forT Htga 

82) The tem R in ideal gas equation PV=RT is 82) aTzef t T PV=RT #R Ä TT 

known as which of the following? TTAT? 

A) Reynolds number A) ET HET 

B) Universal gas constant B) qfada a ferziT 

C) Characteristic gas constant C) fRE7 ia fPri 

D) Molecular weight D) aTUTteT 

83) Fill in the blank with the CORRECT option: 83) HHT R FT7 f Af 

ne amount of heat required to convert 1 unit of TTHTA H AT fAt aaiTa 1 TË TTÅ I THR 3H 

ouDstance from its solid phase to its liquid phase T T H TTA T fy 3TT74 GHT TAT 

ETTTI 
ny change in temperature is called T T. 

of the substance. 

A) Latent heat of fusion A) F t TH GAT (te e) 

B) Latent heat of vaporization
B) Tfy Ta 3AT (A
E e) 

C) Change in enthalpy 
C)urt yfada 

D) Change in entropy 
D) vftada 
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84) For a belt of mass per unit length 4 kg/m, running 84) 7 e I Z, sfa z4TE aT 4 kg/m 

at maximum power transmission; if the maximum fa a 7T (åFAHTH TraT Ziafaom) Tr 

tension of the belt is 4800 N, calculate the speed of 7Tzfa az fprara TAT 4800 N , 

the belt in m/s. ft m/s frafra * 

A) 400 m/s A) 400 m/s 

B) 20 m/s B) 20 m/s 

C) 0.4 m/s C) 0.4 m/s 

D) 0.2 m/s D) 0.2 m/s 

85) For the total energy of a system to remain 85) fat aeH T ai fe7 z , frafafaa 

constant, which one of the following conditions is to t à 7t d TAt rt at 
be fulfilled? 

A) The system should be an open system 

B) The system should be isolated B) fE T 3777 T TT ET 

C) The temperature variation must be steady C) aTTAT faaT fPT t 

D) The pressure variation must be steady D) z4Ta fAAT feT afe 

86) Which of the following is not a real-life application 86) fHafat7À TAt T aT AT TfearT T 
of thin-walled pressure vessels? 

A) Scuba diving A) FT TB4T 
B) Nuclear vessels B) T 44 
C) Artery vessels C) 3ATET aHH 

D) Aerosol cans D) TT 
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20 G 

Section 2- Mechanical 

87) What is the percentage of dryness for the 87) faufafa fA qaT following? 

a. Saturated steam 

a. H TT b. Saturated water 

b. q T 

A) a. 0% 
A) a. 0% b. 100% 

b. 100% 
B) a. 10% 

B) a. 10% 
b. 90% 

D. 90% 
C) a. 90% 

C) a. 90% 
b. 10% 

b. 10% 
D) a. 100% 

D) a. 100% 
b. 0% 

b. 0% 

88) The first law of thermodynamics fails to explain 88) THTTfA- TET AH fAAAfe7 f E 
which of the following aspects, which led to the are Ä T, M4 T FATTA-AT 
development of the second law of thermodynamics? 4 I TTH FT? 

A) The direction of heat transfer A) HT FATTTT I feT 

B) The conservation of energy B) T T HTETUT 

C) The work done by the system 
D) The work done on the system D) fe T fT TAT r 

09) Which of the following magnitudes does the 89) HTET TT T afataa àÀ fT yfATUT T 

radius of the Mohr circle represent? fafafara tft t? 

A) Maximum Shear stress 
A) 3fHaH AT7 T 

B) Maximum Normal stress 
B) fda4 ATAT T 

C) Principal stress C) fAT 

D) Shear Stress D) f 
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20 G Section 2- Mechanical 

90) The cycle efficiency of an ideal Rankine engine 90) yT 4T *fT zaAT oraT 3AT4rAR T 

is usually calculated using which of the following ftfar * a f4 TAT 3tT T TTt ? 

quantities? 

A) Entropy of the components 
B) Enthaipy of the components B) tt 
C) Internal energy of the components 

D) Heat supplied to the components 

91) ldentfy the branch of the physics that deals with 91) wtfat 37 TaT *fAr arT 
the study of incompressible fluids in a stationary 
state. 

A) Fluid statics A) E ftrH 

B) Fluid dynamics B) S 3TATAT 

C) Fluid kinematics C)FEE TEATT 
D) Fluid flow analysis D) T UATAfeT 



20 G Section 2- Mechanical 

92) Which of the following curves best describe the 92) ffafa à HT T YT 3TE ATZT T3T 

thermal eficiency of an ideal Otto cycle enainos 

A 
Compression 

Ratio Compression 
Ratio 

3) 

Compression Compression 
Ratio 

Ratio 

Compression Compression 
Ratio Ratio 

Compression Compression 
Ratio 

Ratio 
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Section 2- Mechan 

20 G 
a -

93) Consider a box kept inside a train moving with 93) 7r a TfATT *MTST rTT T TH 

acceleration. Which of the following types of friction Af safra à aa qT T, TTFT T 

oPposes the box relative motion such that it moves 
faie a TE À FAI fA a 7ET4TA 

with the same acceleration as the train? 

A) FTEfTr dor (f4T) 

A) Sliding friction 

B) fafafe vdr (f7wera) 
8) Limiting friction 

C)Kinetic friction 
D) Static friction 

D) f fu (2fa ) 

94) Which of the following is CORRECT regarding 94) fHfAu7 7 H4Y Asafaa ïT FT TE 

the principal planes? 

A) At principal plane shear stress is maximum 

B) At principal plane shear stress is minimum 

C)At principal plane shear stress is zero 

D) At principal plane shear stress is unity 

95) R ent curve, what quantity 95) afëy z 5 a, fT I`d IAuffra AÄ T 

helps 

A) x-inter A) x-aeTaz 

B) y-intercept 
C) Area un C) IÀ7 

D) Slope of curve D) T (T) 
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20 G 

Section 2- Mechanical 
96) Consider the given examples, identify which of 96) fay m zaTETOid TT AT , TM TE H* 
the following DOES NOT belong to a lower pair set. a aT T T Az À*aa Tai i) cam-follower motion pair 
i) revolute pair 

ii) planar pair 

A) i and ii 

A) i 3tt ii B) only i 

B) i C) only ii 

C)7 i D) i and ii 

D) i att ii 

97) Mass dependent property in thermodynamics is 97) zHT}ATAT à zHTT fAr Tu fAaT * known as which of the following options? f fy yAT TaT? 
A) Stagnation 

A) T 
B) Intensive 

B)efT 
C) Extensive 

C)THcT 
D) Specific 

D) ftf 

98) Consider an adiabatic process where the change 98) TT YRTTafer fReH Tr fATR fHT 3 HT t in internal energy is -33 J for 3 moles of gas. What aTafta zat ïyfada -33JI HTAfa T would be the work done on the gas in such a rf4T TAT TÄ TA I 
scenario? 

A) 30 J A) 30 J 

B) 33 J B) 33 J 

c) 11 C)11 J 

D) 15 J D) 15 J 
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99) Which of the following statements do not 99) fAufaferm ü à AT T 34TTfA-A1 R A 

explicitly describe the second law of thermo 1 ÀA TT aT 87 

dynamics? 

A) Every actual spontaneous process is irreversible A) TTEAT FT: ( 4) 

B) The entropy of a perfect crystal at absolute zero 3tftadfta (efFaffa=m) * 

temperature is exactly equal to zero 

C) Heat cannot pass spontaneously from a body of 

lower temperature to a body of higher C) aTgt rATa faa Z4T, 74 ATTHT7 TE 

temperature without external effort 

D) It is impossible to build a perpetual motion D) TA TT T 4 7ATTm 54 

machine of the second kind 

100) Match the following parts of a cam to their 100) 4 AafAfaT ATd I T7AT T4f 

descriptions. 

Column II 
A. The smallest circle from the cam centre| 

through the cam profile curve. 
B. The path traced by the follower as it is 

rotated by a stationary cam 
3. Working curve C. The smallest circle from the cam centre| 

through the pitch curve. 
D. The surface of cam in contact with the 

Column 
1. Pitch curve 1. fa d 

2. Pitch circle 

3. afc abd 

4. Prime cirde 

follower. 
Working circle |E. Used to calculate a cam of minimum 

size for a given pressure angle. 

A) 1-D, 2-B ,3-A, 4-E, 5-C 
A) 1-D, 2-B ,3-A, 4-E, 5-C 

B) 1-B, 2-E,3-D, 4-C, 5-A 
B) 1-B, 2-E ,3-D, 4-C, 5-A 

C) 1-D, 2-A ,3-B, 4-C, 5-E 
C) 1-D, 2-A ,3-B, 4-C, 5-E 

D) 1-B, 2-D ,3-E, 4-A, 5-C 
D) 1-B, 2-D ,3-E, 4-A, 5-C 
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101) ldentifly the CORRECT statement with respect 101) fA tsrronfaa rfT f far7 TT 

to the magnitudes of different quantities for different qfATUT r zi H a ETT 7I 

thermodynamic processes. 

A) Heat loss and work done for isentropic process is A) 3TEfAT faTf GTAT 6 ETfA ATT T KI 

same 

B) Heat loss and work done for isothermal process B) ATE}HT AfT fy z4T AzrA att TT THT 

is same 

C) Heat loss and work done for isobaric process is C) 3TEHTATT zfTf zAT T a str TT 

same 

D) Heat loss and work done for isochoric process is D) 4TTfRT 7fT zHT afA st T 

same 

102) The Young's Modulus can be defined as the 102) *THTH Afara à fgATa 7 

ratio of which of the following? 

A) Normal stress and Normal strain A) TTda att aTta 
B) Normal stress and Shear strain B) ATT 3tr frT 
C) Shear stress and Shear strain 

D) Shear strain and Normal strain D) faTr stt ATEA 

103) Consider a thin-walled cylindrical vessel having 103) aATH 'X' aT TT TTT arr aTT TATHT d T 
diameter 'x'. What would be the value of shear stress far I 376YT NaT (frT T) TT ATT TTA , T 
given that it is constrained to internal pressure '1? 

(where t is thickness) (7t eT ) 
19 

A) Ix/2t 
A) Ix/2t 

B) Ix/4t 
B) Ix/4t 

C) Ix/6t 
C)Ix/6t 

D) Ix/8t 
D) Ix/8t 
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104) While subjecting water to heating techniques, 104) Ht T TÅ a-f14t aTefta ra 7H, 

identify the sequence in which the various phases of * TETA H TJT (T) T TTaTT TÉ 

steam are formed upon continuous heating of the ATY fafa 7u() a-TÀ } 

sample. 

A) Wet steam > Dry saturated steam> Super- 

heated steam 

B) Wet steam> Super-heated steam> Dry 

saturated steam 

C) Dry saturated steam > Wet steam> Super 
heated steam 

D) Dry saturated steam> Super-heated steam> Wet 

steam 

105) What is the maximum stress in the stress-strain 105) 7 TATT 3 fAa7-apf a * fe74 A 

fATT ATE? curve of a ductile material? 

A) RT A 
A) Elastic stress 

B) B) Plastic stress 

C) 3az a C) UItimate stress 

D) R D) Fracture stress 

106) What type of reservoir is used in a single column 106) fT BT4 ÀAAET H TT TR 

3741T f4T TAT? manometer? 

A) Small A) 3TET 

B) Large B) ST 

C) Extremely small C) 37ria CT 

D) Size is irrelevant here D) TT7 7EÍ TATET 



20 G 
Section 2- Mechanical 

107) Acceleration of tiow inside the centrifugal pump 107) àA¥gTa ¢y r rr TaTE T 7 RaiT T is done by which of the following parts? f7 HTT TT fAT TAT ? 

A) Diffuser 

A) fTT 
B) Nozzle 

B) tT 
C) Throat 

C) HTz 
D) Impeller 

D) 7 

108) Match the following columns of gear names and 108) ft4r r TTA 37 aqriT T HHMt their areas of application. 

Column 
1. Rack Gear 

Column il 
A. Reduction Gearing for ships B. Anti-reversing gear device 1.5 fyr 

2. er 
2. Screw Gear 

3.Spiral Bevel Gear C. Printing press 
4.Worm Gear PairD. Automobile engines 

D.TEtHtsET 

A) 1-C, 2- D, 3-A, 4-B 
A) 1-C, 2-D, 3-A, 4-B 

B) 1- D, 2-C, 3-A, 4-B 
B) 1-D, 2-C, 3-A, 4-B 

C) 1-C, 2- D, 3-B, 4-A 
C) 1-C, 2- D, 3- B, 4-A 

D) 1-D, 2 -C, 3-B, 4- A D) 1-D, 2-C, 3-B, 4-A 

109) Identify the Sl unit of the specific work. 109) afaf T T SI TÉ fAR *À FT? 

A) J/kg A) J/kg 
B) Pa/kg B) Palkg 
C) N/kg C) Nikg 
D) W/kg D) W/kg 
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20 G 
Section 2- Mechanica 

110) Consider the given statements, identify the 110) ztd ztË 7 TTPT-4T2 T 7 (TET-ÀATTM yfm 

CORRECT one given that both have equal cross- qHT , u q yAt T7 farT 7t tr T T 

sectional areas. 

i) Both hollow and solid shafts have equal rigidity and i) ru () str sra (Ttfs) Ad ITTz d T4TT 

power 

i) Solid shafts have greater rigidity and power than i) atr (aifs) TTY2 ta () TYE 6 gaT 

hollow shafts 

ii) Hollow shafts have greater rigidity and power than i) arat (E) TTE À T (TtfE) TT12 TT 

solid shafts 

A) Oniy ii A) i 

B) Only ii B) ii 

C) i and i 
C) i att i 

D) i and i D) i ii 

111) Two shafts in parallel is subjected to Torque T1 111) T4Ttar i at emYE 4T: E T1 3t T2 3ra 

and T2 respectively. Typically, the total torque T onI TT TT TT, F4T TE T FT TT T A* à f 

the composite shaft can be represented by: aRT TTT T HTAT ? 

A) T=T1=T2 
A) T=T1=T2 

B) T=T1-T2 
B) T=T1-T2 

C) T=T1+T2 c) T=T1+T2 

D) T=T1*T2 
D) T=T1'T2 

112) X is a process carried out to maintain the level 112) X atT YTAtÀ T E SH FR AT 

of total dissolved solids in the boiler water. What is ze fy t TÀ T UT fT I X T ? 

X? 

A) Deposit control A) T4T ay 

B) External water treatment B) aTE T7 3T 

C) Boiler meltdown C) atrar HsT 

D) Boiler blowdown D) atrar SST 



Section 2- Mechanical 20 G 

113) Which of the following processes is not in the 113) fAwffaa i à t sfkaT a~ T*? 

Otto cycle? 

A) Isentropic compression A) aTtfr FTUT 

B) Isentropic expansion B) ATf UFTtUTT 
c) Heat rejection at constant pressure 

D) Heat addition at constant volume D) ferr arrTaA TI GAT TT 

114) Which of the following options represents the 114) ffafaa t à ta T fa aaa T 

property of fuid to oppose the relative motion HTa Tfty g zotaT? 

between it's different layers? 

A) Surface tension A) T9 �ra 

B) Viscosity B) 7T (iftd) 

C) Osmosis C) sTHfAT 

D) Buoyancy D) 3FTHAT 

115) Which one of the following compressors has the 115) ffafea * * f4 47 afa-sT4 RPM araT 

maximum RPM? 

A) Axial flow compressor A) gHT 4T 

B) Centrifugal compressor B) TT *HT 

C) Screw compressor 

D) Gickle compressor D) f 

116) Consider a riveted joint, identífy which of the 116) qH PA}I ITE * AAR , ufafea * aa T 

following forms is not present in this lap joint. 

A) Shearing failure of plate 

B) Bearing failure of plate 
C) Tensile failure of rivet 

D) Tearing failure of plate D) t TE fAEAT (uftr tr) 
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Section 2- Mechanical 
20G 

117) Consider a driving shaft and driven shaft having 117) FTT: d1 stt d2 fEr ATA TEfT AITTE atr fa 

d1 and d2 discs, respectively. What would be the eTE faTr a fAZH 4T TAE 

number of pairs of the contact surface in this disc grt trT fa-At af? 

clutch system? 

A) d1+ d2 
A) d1+ d2 

B) d1 d2 
B) d1- d2

C) d1+ d2-1 
C) d1+ d2 -1 

D) d1 d2 1 
D) d1+ d21 

118) Consider a beam sustaining a load of "L" kN at 118) 3 z "L" kN 4T T aaIr T ard a4 TT 

its center. Which of the following options gives the faTR I AAfaa ~ à ta ar fA aTa4 afT 

maximum bending moment of the given beam? 

(where I is length of beam) 

A) Lxi/4 kNm 
A) Lxl/4 kNm 

B) Lx/2 kNm 
B) LxI kNm 

C) LA kNm 
C) L/m kNm 

D) Lx kNm 
D) L kNm 

119) Fill in the blank with an appropriate option: 19) 3 f57 ÀfE FATT s AfAy: 

As per the second law of thermodynamics, the FATAT ZR Aq 3HT, TETs At Tt AHT 

entropy of the universe is over the time. 

A) increasing A) a 

B) decreasing B) Tz 

C) remaining constant c) f 
D) first increasing and then decreasing D) TE 8ft ert 



20) Which of the rolowing unit conversions is NOT 120) fAutRa à ta T ZTÉ ETITKT ZT 145 

correct? 

A) 1 Pascal 
= 1 N/m? A) 1 TTE = 1 N/m2 

8)1 Mega 
Pascal = 1 N/mm B) 1 TTqT 1 N/mm2 

C) 1 Kilo Pascal = 10 N/mm? C) 1 f TEB7 = 10 N/mm2 

D) 1 Giga Pascal = 103 N/mm D) 1 ftT T = 10 N/mm2 

121) Consider 2 bars having the same diameter 121) v tf TT aTD a T L1 K 

D, and lengths L1 and L2 that are kept in a line. L2 ar 2 arit T far I H aTT, TE X 7 T 

Moreover, load X is working axially on them. Which a7frr *y aH T TET }I fafea À T 

of the following options gives the CORRECT r aTt d Tt vAada t atr ? 

variation in the length of the bar? 

A) PmD/4Ex (1/L1 + 1/ L2) A) PmD2/4E x (1/L1+ 1/ L2) 

B) 4P/ETTD2 x (L1 +L2) B) 4P/ETD2 x (L1 + L2) 

C) 4E/PTD?x (L1 + L2) 
C) 4E/PTD2x (L1 + L2) 

D) ETD/4P x (1/L1+ 1/1L2) D) ETD/4P x (1/L1 + 1/L2) 

122) What is the efficiency of a heat engine, given 122) z4T a 6t araT (zfHfAi) FTTa af aa 

that the heat energy taken from the source is 950 J T zqT f 950 J 7, 77 iT * 

and the engine gives out 570 J to the sink at the end 570 J 3G4T 3f a7 aT ? 

of the cycle? 

A)-0.4% 
A) -0.4% 

B)-0.6% 
B)-0.6% 

C)-40% 
C)-40% 

D)-60% 
D)-60% 

123) In which of the following applications is the 123) fTataeT T T TT Teftaa fEiT T 

principle of refrigeration used? 
3747T T TAT ? 

A) -Greenhouse maintenance

B)-Fluid processing B)-7 RT (TTT ITafAr) 

C)-Dehumidification of air 
D)-Water heating D)-7 TT (TTET EIEtr) 
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124) ldentity the correct examples listed for the 124) Ru TR Tturt a y T A à 

following types of boilers 

1.Horizontal boilers 1. f atar 

2.Vertical boilers 2. T taer 

3.Fire tube boilers 3. 5177 5a at4aT 

4.Water tube boilers 4. TMT aÍTTT 

A) 1.Cochran A) 1.T 

2.Lancashire 2.T-T9TTTR 

3.Wilcox 3.fwtr 
4.Cornish 4.1fFeT 

B) 1.Lancashire B) 1.-4TTTT 

2.Cochran 2.717 

3.Cornish 3.ffeT 

4.Wilcox 4.famiF 

C) 1.Lancashire C) 1.-TTTT 

2.Cochran 2.R 

3.Wilcox 3.fr 
4.Cornish 4.fAr 

D) 1.Cochran D) 1.1 
2.Lancashire 2.-TTTR 

3.Cornish 3.4TT 

4.Wilcox 4.fet 

125) Identify from the following the dimension of 125) fafafea * à TATa faHT (STT9TT 3TE) 

stress. 

A) [M L-1T] A) IM' L-IT2] 

B) [ML1T1 B) [M-L1T-] 

C)[M-LT2 C) IM-LT-] 

D) [M-L-1T D) [M-L-1T] 
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20G 

126) Consider the tollowing image, identify the 126) fAuif Aa T faT 7, Ta FT`E T«tT * 

simple machines used to construct this compound futr * f J7aT Tt rT etT *T 7 

machine. 

A) lever, wheel and axle, pulley 
A) ax, s Ta, Tt 

B) TH, AR I,. Tt 
B) axle, inclined plane, pulley 

C) wheel and axle, lever, inclined plane C) tr UA, ftar, IaTE- 
D) lever, inclined plane, pulley 

D) r, HAT TT, JT 

127) The bulk modulus in a rigid body and 

incompressible fluid is equal to which of the following Aafafaa * fT ATT araT aT? values? 

A) O 
A) 0 

B) 1 
B) 1 

C) 100 
C) 100 

D) Infinity 
D) 37 TT 
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Clceal 

128) Given below are the relations between the 128) faftT sTfa Ttza str qtr aTTa 

various elastic constants and Poisson's ratio. Identify **r fa fau Ti T7 Tetr TTfA7 T TT 

the equation that is INCORRECT. 

G: Modulus of Rigidity 
v: Poisson's Ratio 

E: Young's Modulus 

K: Bulk Modulus 
K: 7 4TiT ( a HtT) 

A) G E(1+2) 
A) G E/(1+2v) 

B)K E/3(1-2v) 
B) K E/3(1-2v) 

C)E 9KG/(3K +G)
C)E 9KG/(3K+ G) 

D)v (3K-2G 2(3K+G) 
D)v (3K-26y 2(3K+G) 

129) Fillin the blank with the CORRECT option: 

Atmospheric air is the for air conditioners. T HSAT Ts ZAT 
A) source 

A) Tet B) tank 

B) C) stash 

C)AT D) sink 

D) f 

130) Which of the following is equal to 10 Pascal? 130) ffafa A T 10 TT rT? 
130) fafan t à T 10 T aT4T ? A) 10 N/mm? 

A) 10 N/mm B) 10 N/cm 

B) 10 N/cm C) 10 N/m? 

C) 10 N/m2 D) 100 Nim 

D) 100 N/m 
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Section 2-Mechanical 

131) According to 

refrigeration system, which of the following pairs frfafaa t àta T IST HT: TTHFAT AT indicate the initial and final loops respectively 

the heat transfer loops in a 131) tora faqrzu zia7 444 

A) Chilled water loop and indoor air loop 
B) Indoor air loop and cooling tower loop 
C) Cooling tower loop and condenser water loop 
D) Condenser water loop and chilled water loop 

132) What do we alternatively call the Von-Mises 132) aH 7À a7-HTE4 fMaia I FTT E? theory? 

A) Maximum principal stress theory 
B) Maximum principal strain theory B) 37f2-oma fHfAu7 THT 
C) Maximum Shear stress theory C) fea4 atr T 
D) Maximum Shear strain energy theory 

133) Which of the following options is CORRECT for 133) zara f fa7 A AT fT H determining the centre of pressure? ? 

A) Conservation of heat is used to determine the A) TAT7 a fAuifta T GHT ETAT FT 

374T f4T TAT centre of pressure 

B) Conservation of energy is used to determine the B) zAT7 M AuiRa T fT ZÍ HTHT TT 

374T T TAT centre of pressure 

C) Mass conservation is applied to determine the C) zarq TT AYtRT À zUHTA I TEYT 
centre of pressure 

D) Balancing of Momentum is used to determine the D) zaT Z T ArtRa FA fq zH 
34TT AT TT centre of pressure 
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Section 2-Mechanical 

20 G 

134) Match the following steady-state 
devices to their 134) f faa frr-yTeT (St-Re) aT Jy4UTÍ 

corresponding steady flow energy equations.

fT T 1; Q TTfAT H; EAHT, 

Note: W Work done; Q - heat involved; e: w 
Note: 

h1, h2- enthalpies, V- volume and m - mass. h1, h2- rit, V - AT7 ATm -z4TAI 

Column 
Column II 

IGHI 

|A. W= h(h-h,) 
2. Compressor B. V=2(h-h) 

C. W m{h,- h,) 
D. = m(h,-h) 

1. Boiler 
1.3/cTR A. W=m(h1 - h2) 

2.coRB. B.V2=[2(h1 h2)] | 

3.YIST C.W= m(h2 -h1,) 

4.71u D. Q= m( h2 - h1) 3. Turbine 

4. Nozzle 

A) 1 D, 2-C, 3- B, 4-A A) 1-D, 2-C, 3- B, 4- A 

B) 1-D, 2-C, 3- A, 4-B B) 1- D, 2-C, 3- A, 4 -B 

C) 1-C, 2-D, 3-B, 4-A 
C)1-C, 2-D, 3- B, 4-A 

D) 1-C. 2-D, 3-A, 4-B D) 1-C, 2-D, 3- A, 4- B 



20 G 
Section2-Mechanical 

135) For a closed system, identify the processes 135) TUITT (Fvs fArz) , 3 ufT 

where the following quantities are zero. 

1. Heat 
1. 35O4T 

2. Work done 2. fT T4T A7 

3. Internal 3. 34Taft 

A) 1.Isothermal A) 1.3T7TTHT 

2.Isobaric 2.3T7EiTaf 

3.Adiabatic 3.ufTaf 

B) 1.1sobaric B) 1.3T7Eaf 

2.Adiabatic 2.gftTfe 

3.Isochoric 3.31T7HT-5ft 

C) 1.Adiabatic C) 1.gfRTaft 

2.1sochoric 2.34T7HT4fR 

3.Isothermal 3.39T7TYta 

D) 1.lsochoric D) 1.31T74IfT 

2.Isothermal 2.T7HrHT 

3.Isobaric 3.3T74tafr 

136) If F is the frictional force and Fmax is the 136) td F qUT a7 T Fmax 37feT THUT TM, AT 

maximum frictional force, in the case of static friction, Fåta7 7UT (TEfÈ7 ) AT4 F<Fmax T AT 

what does F<Fmax imply? 

A) The body is at static equilibrium A) atst zèfe qfafafaa Tr 

B) The body is in motion 
B) atst a 

C) The body is at limiting equilibrium C) att afAfeT ufafafaH 

D) The body is in dynamic equilibrium D) atst 3TTT ufaafa * 



20 G 
Section 2 -Mechanical

137) Calculate the temperature in Kelvin if the room 137) fa7 i arrHTT urTuf*H utster 

thermometer measured the temperature to be 250C aTT4TT 250 C uIT BTI 

A) 200 K 
A) 200 K 

B) 275 K 
B) 275 K 

C) 298 K 
C) 298 K 

D) 300 K 
D) 300 K 

138) Which of the following formula CORRECTLY 138) Aafafera it à taT T ATT f UTrt% 

represents the Grashofs criterion in four-bar 

linkages? Given; 

s- length of shortest bar 

I- length of longest bar 

a, b length of the intermediate bars a, b - TEadi arr TATE 

A) (s+1) < (a + b) 
A) (s + 1) < (a + b) 

B) (a+b) s(s +) 
B) (a +b) < (s + 1) 

C)(a+s) s((+ b) 
C) (a +s) s(+ b) 

D)(+b) < (a+ s) 
D)(+ b) s (a + s) 



20 G Section 2- Mechanical 

139) In the following figure, bar X has been given a 139) frafaf ga , ax t af zurtt rt fT 

translational motion in a diretion depited in the ziurHeCR f ir r stari 
image. What will be the direction of the motion of the aTT Y fa faeT FAT Erf? 

bar Y due to the motion of the entire gear assembly? 

A) Bar Y moves towards right A) aTT Y aT T TTAT 

B) Bar Y moves towards left B) TR Y T TT 

C) Bar Y will show no motion 

D) Data is insufficient D)ET 377ata 

140) Fill in the blank with the CORRECT option: 140) TfT fT ATH ff Atf: 

12 bar is equal to . 12 bar 

A) 1.2 x 10 Pa A) 1.2 x 10 Pa 

B) 1.2 x 10s Pa B) 1.2x 10 Pa 

C) 1.2 x 10 Pa, C) 1.2 x 10 Pa 

D) 1.2 x 10° Pa D) 1.2x 103 Pa 



141) Determine the number of equations to find out 141) 15 T aT 3D ATT7 fAA Ay 4T 

the unknowns for a 3D structural body having AT7TA fy qtruit arT fAuifta 

15 unknowns. 

A) 6 Equilibrium equations, 3 stress strain relations A) 6 TtTUT, 3 H- HHTT T 6 

and 6 strain displacement relations 

B) 6 Equilibrium equations, 6 stress strain relations B) 6 tT7 HutTRT, 6 - TTT at 6 

and 6 strain displacement relations 

C)6 Equilibrium equations, 6 stress strain relations C)6 ig7a TutRT, 6 - dAT 3 

and 3 strain displacement relations 

D) 3 Equilibrium equations, 6 stress strain relations D) 3 Hg77 q4tru, 6 FH- Tt 6 

and 6 strain displacement relations 
feTT HHTTUT 

142) Which of the given option is NOT correct for 142) fau 77 ft a T fA HTE T 

Mohr's circle? 

1) Y-axis represents normal stress 

1) X-axis represents shear stress 

l1) Half of diameter represents max shear stress Il) 3TETT 4TY fAT4 9 fafAf9ra AT 

A) II & lll A) II stt Il 

B)1& l 
B)I3T III 

C) I, 1& I C) I, II iT lll 

D) 1&II 
D) I 3TT I 

143) Which of the following will be the result after the 143)T aTa AafAfaa ¥T fUITA ZITT? 

application of nozzle? 

A) Velocity will increase and the pressure will A) àT TGT T zaTa TÈIT 

decrease B) TT stt zar7 TT 

B) Velocity will decrease and the pressure will )am stz AT ZAd Tg 

increase 

C) Velocity and density both will increase 

D) Pressure and density both will increase 
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Section 2- Mechanical 
144) From the series of images given below, identify 144) TE ufai jaT, 34 H T R 
the sequence in whicha cycle occurs in a four-stroke fHÀ TTU-R z7 } u aTEf7 (T) TT a 
combustion engine. 

A B C DE ABC D E 
A) BEADC 

A) BEADC 
B).BEDAC 

B) BEDAC 
C) EBDCA- 

C) EBDCA 
D) EBACD 

D) EBACD 

145) From the options given below, which of these 145) -r fau g fAy À À fT atrr TT boilers are at a greater risk of bursting? 
A) Lancashire A) TTTTT 
B) Cochran B) 
C) Cornish C) fr 
D) Babcock D) TanT 

146) Consider a belt having power transmission as 146) PT TR ziafAAA 3tr CT *T 
PT and centrifugal tension as CT. Which of the Htt¥ITT TA T AATT I fAafa 
following options represents the cORRECT T TPT stx CT A efT2 

relationship between PT and CT? 
A) CT increases the PT A) CT, PT TBAT 

) CT increases the belt tension without increasing B) PT TsTY fAAT CT àr Tt ETAT 

PT C)CT, PT ETT 
C)CT decreases the PT 

D No mutual relationship is present 
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147) You are using a separating calorimeter to 147) aTT 4TY gAT siT (3TETT T) TUTT 

calculate the dryness fraction of the steam. The fa T artféT ter T 3TTT AT 

amount of steam condensed during the process is a iufaa TT TAT 5.1 kg a àr T 

5.1 kg and the mass of water obtained from the qTAt TI zoTHTT 1.7 kg1 zTEA A T 

separator is 1.7 kg. What is the dryness fraction? 

A) 25% A) 25% 

B) 52% B) 52% 

C) 75% C) 75 % 

D) 57% D) 57% 

148) For a simple case of a simply supported beam 148) Tv z ffz T7 7À T q 

experiencing a point load at its center, which of the THTRUT aHfAT s4 y7 qT4T ffa g, 

following equilibrium conditions hold? 

At any point on the beam: 

1.The algebraic sum of the moments due to all forces 1.t T T Tft at TUT 3TUTd 

acting on the beam is zero 

2.The algebraic sum of vertical forces acting on the 

beam is zero 

3.The algebraic sum of horizontal forces is always 

negative ( less than zero) 

4.The total acceleration experienced by the beam is 4.4t4 3rT TH fT T r 

zero 

A) 1 and2 A) 1 2 

B) 2 and 3 B) 2 T 3 

C) 3 and4 C) 3 4 

D) 1 and 4 D) 1 T 4 



149) A linear body 5 m long, has been acted upon by 149) 5m ràa fs T, 100 N4T TT fET 

a load of 100 N and is elongated to 5.5 m. If the area r 5.5 m T TTT ATT&I Tfa ftE E 

of cross-section of the body is 1 cm2, calculate the EA (Tta-ÀFTT ufraT) 1 cm2, T TYE * 

Young's modulus of the body 

A) 107 N/m A) 107 N/m 

B) 10 N/m B) 10 N/m 

C) 107 N/m2 
C) 107 N/m2 

D) 10 N/m 
D) 106 N/m2 

150) Calculate the break thermal efficiency of an IC 150) vT IC TT 7 AM ZAT 5T uaT H 

engine that has a break power of 630 kW, with a fuel 630 kW à yraT ar sa $7 rA A7 

whose calorific value is 36 MJ/kg. The engine is 36 MJ/kg I ZTTTHT 70 g/s t a aTA ATTT 

expected to consume about 70 g/s. 

A) 25% 
A) 25% B) 50% 

B) 50% C) 75% 

C) 75 % D) 100% 

D) 100% 




