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1) Fill in the blank with the most appropriate word(s). For measuring the revolution carried by an IC engine per
unit time, a is used. / 1) R 39gFd e (Asal) A RFa syt i qfet ATl o 3mdd g9 g@rr
yfa s wHg A B v Wegas H A9 F [Aw, vE T 39T fRaT Srar B

(A) Tachometer / ¢p1HTeX

(B) Velocimeter / delif&eex

(C) Accelerometer / Ta8eRIHEY
(D) Speedometer / TSI

3T (Answer): (A) Tachometer / ¢hiFIeX

SATEAT (Description): SHIHACT Teh THT 3USIOT § Sit fhal Sofet A1 HMA & MU & gl & aIfd (RPM)
AT g1 THSHRT argad 6T I¥F I1fd ATYAT §, STdfeh TFHeRIACI a0l AT gl safav, ufa s aag &
Yo AT & T ey TE 3T &

2) Which of the following devices is typically used as a flow measurement device? / 2) AFafaf@a & ¥ fFa
3YHIVT FT 3YART YA AT 3YHT & T H AT aR W Far svar 82

(A) Barometer / SR

(B) Venturimeter / dgdiefiex

(C) Sphygmomanometer / EReATAAFACT
(D) Glucometer / TofehtHIeY

3 (Answer): (B) Venturimeter/éﬂﬂ?ﬂﬁ

sarEaT (Description): TGHEHIET T ST UIST H Tget dTel Aol UG HT 9aTE &I (Flow rate) & A= & fow
fFar STar &1 I8 Sefelr & FHoT & fAgUid X SR HAT &, T8l FhuIdT (throat) T Ga1G &I IR YaT8 &3 H
HROT Sl §| R IGHSA ga1d AT & AR 3+ fasheq Rfhcar sgior &

3) Internal energy is a property of the system that can be calculated using which of the following laws of

thermodynamics? / 3) 3faR® 3ot Reea #1 & o1 ¥ O eafaf@a & @ e s &1 393l &=&
qRefad AT s gwar 82

(A) 2nd / g@xr
(B) 3rd / i &xr
(C) 1st / uger
(D) Zeroth / =T

I (Answer): (C) 1st / 9gelT
=gTEdT (Description): FSATIAET &1 Tgell IH FatT T&T0T & fcyiad W 3menka g1 I8 sdrar g 6 & g
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JUTel I 31aRes FoiT H IRGd, JoTelr &I & 18 FsAT 3R gomel garT T a0 & & IR & SRR giar §
(dQ =dU + dW)| safaT, 3daRe FaT T 0T ggor @Fe & & Jar g

4) Identify the CORRECT representation of the Mayer's equation. / 4) A3T & THIFIT F T ATIOr i ggaT
&I

(A)R=Cp-Cv

(B)R=Cp +Cv

(C)R=Cp/Cv

(D)R=Cp *Cv

3@ (Answer): (A)R=Cp - Cv

STEAT (Description): AR T THIOT 31T T & fov fafdse Fwar eanRanit (Cp 31k cv) 31k 37 R R) &
T Geer gRifem §1 I FHIOT Cp - Cv = R EaRT e fohdl ST &, 578t Cp 2R garg wX faflise Fwar 3k v

R 3mad X fafse AT §1 I8 T8y FeATIAE & 9gel H & 9red Rar ST dhe g

5) Fill in the blank with the appropriate word(s) from the options. In a steam table, the data always refers to
the properties of steam at its ./ 5) Rl & @ 39gaa e (Aal) § R wur i qfet fifgw
HTT arferT #, 3eT gAA AT & AU F IHF W HERT FT B

(A) Boiling point / Fa=Tsh

(B) Critical pressure / sifade csTa

(C) Specific volume / Taferse 3madeT
(D) Specific enthalpy / faferse et

3@ (Answer): (A) Boiling point / ¥adsiish

=qTET (Description): (T dTfoieT (Steam Table) H 3T 3TAAR W 'H?g_%d d9ATT (Saturation Temperature) T
FaYeAih IR &2 ST §1 g d9A 38 99 gad @R giel & o/ 9 9reil 3eeldr & 3R #19 # Seolan gl
safae, aiferer & QT 1w aur (S weded, fafise 3mrde) 38 faRY Faueis & d@afed g 8

6) The diagonal elements of a 3D matrix containing normal stresses and shear stresses are 50, 60 and 80. Find

the first stress invariant of the matrix. / 6) Aitde ¥&& 3R AT T g 3D ARFw & fawor aea 50, 60 37T 80
¥ INTFH FT ggaT VH ARG AT F:X

(A) 190

(B) -190

(C) 240

(D) -240

3 (Answer): (A) 190

=qTEAT (Description): TH WX #Aftaw &, fawoT dcag I = T (Normal Stresses) @7 &2iTd §1 Ugell &&&
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s7aRue (First Stress Invariant) #feFT & T (Trace) & SRR BIAT &, ST T3 fapoT dcal 1 AT §1 safow, saHr
AT 50 + 60 + 80 = 190 graTm|

7) With respect to an air compressor: X is the ratio of volume of free air delivered per stroke to the swept
volume of compressor. Y is the volume flow rate of compressor. Identify X and Y. / 7) T TIX HUWT & HET A:
XAFT A & AAAT FT FI & FAC HATA F WY HITT ¢ Y FIGR A AT FT 9418 &I &1 X AR Y F 77
I

(A) X - Overall efficiency, Y - Volumetric efficiency

(B) X - Volumetric efficiency, Y - Free air delivery

(C) X - Free air delivery, Y - Clearance ratio
(D) X - Clearance ratio, Y - Overall efficiency

3 (Answer): (B) X - Volumetric efficiency, Y - Free air delivery

SATEAT (Description): alcgAfes &7 (Volumetric Efficiency) #I aedd & fadRa #Hod arf & 3&da AR U
& T HATA o Ul o & F GRAVA fhar e g, safav X alcgAies cafdr g1 Had arg faeror (Free Air
Delivery - FAD) U} ¢aRT fadRd g T aredfds AET 9aig & &, $afev Y Jod arg faerkor gl

8) Which of the following pairs of quantities have the same dimensional formulae? / 8) w=ifaf@d # ¥ &
it & et & R g7 @ e 82

(A) Weight and Force / IR 3R &e

(B) Force and Momentum / 8 3R &aar
(C) Momentum and Inertia / 3ifd 3R Sisca
(D) Inertia and Weight / T8ca 3T R

3@ (Answer): (A) Weight and Force / IR 3R se

SATEAT (Description): S (Force) &7 fa#fiar FF [MLT-2] g1eT &1 $IR (Weight) 3¥] W o@Tel dTell I¥calehyol I g,
gafoT g e g7 off [MLT2] & gar &1 E@a91 o el g3 [MLT'] 3R Sisca &1 e g9 [ML2] g &,
safaT 9 AT 6 @A

9) X is a device that has to be used if one wants to generate a steam that is almost fully dry. What is X? / 9) X

U VW7 3UFIOT 7 FAWHT ITAT F$ W AT 3ot FIAT ¢ S AT g g & qE g X F?

(A) An unvented-furnace / T&h 3Idaes-haid
(B) A boiler / T a1 TR
(C) A superheater / T&h Fuglex

(D) A wooden burning stove / Teh oI&hal STellel dTell el

I (Answer): (C) A superheater / Tesh {I}IT@%T
SATEAT (Description): YIREICT Ueh 3USIOT § ST HJod T (Saturated Steam) &I 3R 3if¥e a3 #:cm &1 5@
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ufshar & oa A #Hisfg o QU e & areud gl St g, S ad 3caf¥es e #q (Superheated Steam) 9Teel gl
g1 SR Hed HIT 3cieet YT ¢ @ To A & a0 g1 Tkl &

10) At a certain point on the phase diagram of a substance, the liquid and vapor phases become
indistinguishable. What is this point called? / 10) ¥ 9a1df & %7 s X vw faRea fig @v, avar 3k arsy
TOT HYACT & o1 ¢ 59 g & 741 Far Fiar §?

(A) Saturation Point / Hied feig
(B) Triple Point / Feh foig

(C) Critical Point / shifcieh faig

(D) Limiting Point / €T g

3@ (Answer): (C) Critical Point / shifder faig

SATEAT (Description): Hifds g ag g & S8l o¥el 3 arsy =ROT & 1 &1 A FATCT @1 el ol 38 6 Y,
uerd & a¥ 3R AT ®I FA Holed 3R 0N aTell Teh &1 =0T & STl &1 39 &g ¥ IR, 9er) &1 dael
Fishichel Fo[gs & & # ST ST ¢

11) From the following, identify the CORRECT statement regarding a Rankine engine cycle. / 11) RFafaf@aa &
q, I S99 F I A T FUT Hr ggET

(A) It has two isentropic expansions

(B) It has two isentropic compressions

(C) It has two isochoric processes
(D) It has two isobaric processes

3@ (Answer): (D) It has two isobaric processes

=qTEaT (Description): ¥fhsT Tsh & IR 9fHIC @Y & SigeRk & U ga1d 9 F¥AT SIS (Isobaric), Taisa
AT AR (Isentropic), H3T8R # fFUT qard o FoAT 3FdIHid (Isobaric), 3R 0 # FATCIUS FdIS
(Isentropic) | 3afaT, 3 ar mEaERe (B gama) gfhae gl g1

12) Consider two rim-type flywheels X and Y having mean radii R and R/2, respectively. What should be the
energy collected in Y if both have the equivalent speed and rotating mass? (where E = energy stored in X) / 12)

& RA-ery Fordedlew X 3R Y W R &Y S arew fsar wae: R AR R/2 31 3Ry a=t & afa sk gqofer
SUAT FAW &, Y Y& gRa T F47 @) 91fge? (S8 E= X & §Ra F90)

(A) E/2
(B)E/4
(C) 2E
(D) 4E

3 (Answer): (B) E/4
SATEAT (Description): FellSegiel H W Sl 3Heh Sscd 3T (1) 3R 0T AT (w) W AR X 8, g7 E=% |
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w?| R#A-TET Fergedier & AT, | = mR?| i gegaAe (m) 3R AT (w) FAE §, Fa Fear & a9 (R?) & FAEUT
il 81 Y & s R/2 8, s6faT 39T (R/2)2 = RY4 & HAEUICT g1l S E/4 &1

13) Calculate the circumferential stress on a thin-walled cylindrical vessel having diameter 'x'. What would be

the value of shear stress given that it is constrained to internal pressure 'l'? (where 't' is thickness) / 13) 'x' =&
arel gdel faR arel IaAHR add W IRET daa Y 7o FX IR 5@ 3alE gaa ' aF AT Far =
g, af R ®w #1 71 F41 gom? (St 't ATS B)

(A) Ix/2t

(B) Ix/4t

(C) Ix/6t

(D) Ix/8t

I (Answer): (B) Ix/4t

SATEAT (Description): Udell AR AT Selellh} dctel & foIT, IR d=ra (Circumferential/Hoop Stress) &T HF
o_c=Pd /2t gldr &/ Jgaed Fera (Longitudinal Stress) &7 EF o_| = Pd / 4t §ieT &1 9*eT & fow a1w faevedi #, g
IS Tt (Ix/4t) % G F AT TNl g, gTeliich 92T # 38 RIIT TH &gl I1A7 § S Tehailenl & & Teld g,
AftheT fakedt & TaR I8 TE 3 &

14) A body is said to be in equilibrium if the net force acting on it is zero. Which of the following is NOT a
condition for equilibrium? / 14) t& s &I Wgerar # FgT AT § I 30 W F FIA aqren YaY a9 LA ¢
famafaf@a & @ sl a1 dqea fir o 7@ §?

(A) The net force should be zero

(B) The net moment should be zero

(C) The body should be at rest
(D) The body should move with uniform velocity

3@ (Answer): (C) The body should be at rest

SATEAT (Description): Hdelel 1 f&ufa & g1 & folv, Wz W etr ool AR Yt ITET el Y= gl Mg l|
glellfeh, Hlolel # gl & v s &1 favraATaedr & gl 3Maeas =6l §; T& Ush HA 91 § A & g1 Fehell ©
(ore aifas dgere e §)1 safa, "R fRmEer & g wfRe” g f 3fHad od 74 ¢

15) Consider a spur gear having 4 mm of circular pitch and a pitch circle diameter of 28 mm. What would be
the total number of teeth the gear has? / 15) t& ¥R fiRR W AR & forad 4 A 71 ga=r R 3 28
ol 71 R wFa =@ 71 e 7 aat 1 g g faeh e

(A) 28

(B) 20

(C) 6
(D) 22
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3 (Answer): (D) 22

SATEAT (Description): X 3 idll &1 F&ar (N) 7 06T #Xel & T, 4 [ #de sam (D) 3R garr o=
(Pc) & ST HEY &7 39T X &: N=7ntD/ Pcl I&f D =28 mm 3R Pc =4 mm f&ar ar=ar g1 safaw, N = (nx 28) /
4 =7m=21.99 = 22| SAAT, &l I FeT FEAT 22 g

16) Consider the two statements assuming that the net moment of the body is zero, identify the INCORRECT
one. i) For the given condition, the distance between the force and the rotational axis is zero ii) For the given

condition, the body is in equilibrium / 16) & F¥=T W AR F Ig AT 44 5 Rz F1 qeer amt o 8,
T FUF H GgE H i) @ 7 FUfy F Qv 9@ 3R guier et F dw A gl e i) & S Rufa ¥ R,
iz s #

(A) Only i

(B) Only i

(C)iandii

(D) Both i and ii are correct

3@ (Answer): (A) Only i

SATEAT (Description): et 3Ol (Net Moment) 3 &1 &1 314 & o6 Hef aell o 3MeOll & a1 L &1 Tg
G g ¢ fob gt 3 gule a7 & i iy gl T @l YT e B & [T ol e & Wehdll § AT I H
foRam Y@ 3167 O IR TRl & Tellieh, Afe Yey ITgCT Y &, dr s goil dqee # g1, gafav e ii @8l g
gy, U | T &

17) Why can a Miter gear not be used for applications that need changing speeds? / 17) sgaid! afa #r
IMERIFAT a1 Iyt & AT ve Aex P w1 39ahr F4F 7@ fBar s aar 82

(A) Because of their 1:1 gear ratio

(B) Due to unavailability of mirror adjustment
(C) Due to self-locking meshes

(D) Due to being free from the axial forces

3T (Answer): (A) Because of their 1:1 gear ratio

=qTEAT (Description): #lex AT (Miter Gear) S99 fRR 7 v AAY YR & e gial v T&ar ga=T gt g1
ST 3UANT 90-f33 & 0T WX 1T FaRA et & oI foham Siram §, Afehet SHepT TR 3equTey g 1:1 81 &
SOH Adeld § 7% a8 9 # FH A7 gg7 A& TohaT, SHAT SHFT IUANT AT dEe dTer I & T FE
fram ST ehrd|

18) Which of the following equations accurately represents the relationship between the number of teeth (N)

and the pitch circle diameter (D) of a gear? / 18) Awafaf@d & & Fia a1 Fliwor AR F Al Fr F&IT (N)
3R AT gha a9 (D) F T Faw F FE I F gfar §?
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(A)N=D/m
(BYN=m/D
(C)N=D*m
(D)N=D+m

W (Answer): (A)N=D/m

SATEAT (Description): TR &, Alsgel (m) O Ther =@ (D) 3R aidl & @&AT (N) &7 31 8T &, 31T m =
D/ NI 38 HHHOT HT YAHaRTd el W, 4 aidl I & N =D / m 9Ied gic &1 I Far IR fSamger &
Aifow B

19) Which of the following is NOT a type of gear? / 19) RFafaf@d & ¥ 7 I TR 1 TR ¢ &2

(A) Spur gear
(B) Helical gear
(C) Bevel gear
(D) Miter gear

3 (Answer): (D) Miter gear

SATEAT (Description): TR, gfciehel, 3R dao TR @el TR & #&g v &1 Hie 7 (Miter Gear) areda &
Sael X &1 T fafdse g § e 1:1 AR 391 gian 8, 51 fh T8 U 3refer #Hifos YR g1 $8fa,
dohaiiehl ®F H, TE U 3TerdT Ao LT ¢, Ifodh 9dol FIIR &I U 3U9HR &l

20) Identify the incorrect statement about the stress-strain diagram for a ductile material. / 20) =g 9T &
foe yfaea-fsfa e § a¥ & Taq Faa A g ;)

(A) The curve is linear in the elastic region
(B) The curve is non-linear in the plastic region
(C) The curve is linear in the plastic region
(D) The curve is non-linear in the elastic region

3 (Answer): (C) The curve is linear in the plastic region

SATEAT (Description): 0o 9erd & fdeel-fashiad 3@ #, Yearey &7 (Elastic Region) # as @ (Linear) gdr
g, STet gh F I &7 UTeleT BIdT g1 TolTieesd &1 (Plastic Region) &, as 3@ (Non-linear) & Sirar & F3ife
AHEIAT TURY &9 & b &1 Sl &1 FHIAY, Collieesh &1 # dsh 1 Y&eh el el U g

21) Which of the following is not a property of a good refrigerant? / 21) Aw=faf@a & ¥ #la a1 & IS
weftas (Rpae) F1 o1 7E B2

(A) High latent heat of vaporization

(B) Low boiling point

(C) High toxicity
(D) Non-flammable
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3 (Answer): (C) High toxicity

SATEAT (Description): Tsh 31ea Feficeh & 3T fawreFdar (High Toxicity) €t gl=it =R, Fifeh g geem & fav
GRT &1 T e Feficieh o IO # oo asdiehor 1 I AT, hH FaYeAeh, IR-saciarefieldl 3R FHa fasrerddr
AMAS g1 T, 3T faNTeFar veh 3rars=ig Ior g

22) What is the total number of strain displacement relations in 3D? / 22) 3D # Faf T Brcawdic waul #ir
AT F4T §?

(A)3

(B) 6

(C)8

(D) 15

3@ (Answer): (B) 6

SqTEAT (Description): 3D #, ¥¢eT f3Tcagae W (Strain-Displacement Relations) fashfd (strain) 1 faeumdsr
(displacement) & SIS g1 3D # 6 FacT fapid Tesh gid & (3 THETT AR 3 Heen), IR IA% & fav T Heer
BT ¢ 3afAT, Fel 6 Tl BEcaade Haer gid £l

23) Fill in the blank with an appropriate option: In a typical heat pump, the process of makes the
working fluid hotter. / 23) 39gaa RFeT & T RFa U= ;X oF FF e 99 7, $r afmar
FRRfIS R TG FY IH FT A< B

(A) Expansion

(B) Compression
(C) Absorption
(D) Condensation

3 (Answer): (B) Compression

=gTEdT (Description): §1¢ 99 #H, HYER GaRT HRENS diel dard (fhaie) &I FRfsd (Compress) T STAT 1
RS & NI, 3 &I garg 3R ar9IAT g\l 9¢ Ad 8, e I8 91 8 S g1 I 9 S Y dafas
(Condenser) & ST & T8l Jg AT SISl gl

24) If X is the circumferential stress and Y is the longitudinal stress with reference to a thin-walled pressure
vessel, then which of the following is TRUE? / 24) If& X aRefir qam@ § 3T Y v& gaelt dar are gaa 9 &
HgH A Iy aeg §, @t Peafaf@a & @ Fia @ @ #2

(A)Y = X/2

(B)X=Y/2

(C)Y =X/4

(D) X = Y/4
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3T (Answer): (A) Y = X/2

SATEAT (Description): Tdell IR dTel SefellhR &ald 919 & foIw, IR Ter@ (Circumferential Stress, X) &r g
Pd/2t 8T & 3R 38t dalra (Longitudinal Stress, Y) T § Pd/4t 81T &1 SETAT, 38t defra aReT delra &1
3T BIeT §, 3741 Y = X/21

25) From the given image describing riveted joints, identify the parameters A, B, C and D. / 25) Raes st &1
guleT 3=t arell & a1 ofy A, R A, B, C 3R D i ggaa HI

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

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

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

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

3 (Answer): (C) A-pitch, B-back pitch, C-diagonal pitch, D-margin

saTEAT (Description): Bfd 7, ATH & dfdd & al Rdeq & &al & o $i gt &, o8 A= (Pitch) wga €1 Bar
afercral & dra i gt &, IS99 & = (Back Pitch) #8d &1 Cal 3m¥esl GlFadl & Rdeq & o &1 fads gl §,
o srelieTer T (Diagonal Pitch) ®8d &1 D Rde & &g & tolc & fhaI de $1 gl 8, f9 AlfoieT (Margin)
FEd Bl

26) Which of the following is NOT correct for a plane stress condition? / 26) A&ifaf@a & ¥ &l @1 FAdT
vfaes Rufa & v @ a8 &2

(A) Normal stress in x direction is not zero
(B) Normal stress in y direction is not zero
(C) Normal stress in z direction is not zero
(D) Shear stress in XY direction is not zero

3@ (Answer): (C) Normal stress in z direction is not zero

SATEAT (Description): HHde Yidee (Plane Stress) &I FEAfd #, z-1&2m # @A wfdeel (Normal Stress) e gl
g, 3T 0_z = 0| gTelifeh, z-f&=m 7 RA&f (strain) g 76T gic| s@faT, "z fgen & AART gfdeel =g &1 &"
HUA AT B

27) For a continuous flow of an incompressible liquid, if the area of cross-section is reduced, then what will be

the change in velocity? / 27) T 3JWUST dial & fAaX yare & O, I Ha-GR= 1 a96d A T &2
T, ar 997 A FIAT IREdT aen?

(A) It will increase

(B) It will decrease

(C) It will remain constant
(D) Cannot be determined
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3 (Answer): (A) It will increase

SATEAT (Description): 3FWNST TRl & AT, ReRAr FHAROT (Continuity Equation) & 3R, AV = A,V,, STET A
EAhel 3R VAT g1 IS PIA-GareT & &Thel (A) HH 8 ST &, o FHAROT A HJfold 3@ & T 397 (V) 3
ST | I Seifell & eurd &1 o aRome g

28) Which of the following instruments is used to measure the summation of static pressure and dynamic

pressure? / 28) AFAfaf@d & & fF 3uwor &1 39T TAfRAF o i afdefia ge@ F Ao F A9a F Qv
fRaT SITar @2

(A) Manometer

(B) Barometer

(C) Static probe

(D) Pitot tube

3@ (Answer): (D) Pitot tube

SITEAT (Description): f9cie & (Pitot Tube) ST 39ANT YdTg & Fel &aTd (Stagnation Pressure) &I AT & ferw
fohar e &, St €3fdsh gara (Static Pressure) 3R arfdelier gsta (Dynamic Pressure) T I1eT 8IdT €1 Jg argTe
&1 91 AT 3R 92T F garg 397 [UIRT W F O s §F F 3T THAT €T

29) What are the three quantities required to describe the continuity equation at the steady flow? / 29) 2R
yaTg W AaRar aHwIor 1 auid & F Qv raegs i aftar = §?

(A) Volume, Area of Cross-section, Pressure
(B) Area of Cross-section, Pressure, Density
(C) Pressure, Density, Volume

(D) Density, Volume, Area of Cross-section

3T (Answer): (B) Area of Cross-section, Pressure, Density

=gTEdT (Description): fFRdlar @#HERUT (Continuity Equation) geaidTe H&T0T & Rcuid W 3mend g, forae wer
AT § TF GeIAT YaTg eX 2R TEaT g1 39 THGROT &l piAqVs = poAV, & §T H STaFd fohar SITaT €, 5@l p
Telcd, A HIg-BaRlsT HT &% 3R V3T §1 gTalier, 8T 1T [eheul &, 397 & ST ga1a (Pressure) fear arar &, St
dehetlehl & & el &, olfchel [aehodl & 37TAR, HiF-YeIe, a1, iR Telca T HhNold FEH 39geFd o

30) If the effort gear has 32 teeth and the load gear has 160 teeth, calculate the gear ratio. / 30) Ife e T
# 3237 § 3R o A # 16087 &, @ AR s iy arorem #X

(A) 1/5

(B)5

(C) 128

(D) 192
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3 (Answer): (A) 1/5

SATEAT (Description): [T 31791 (Gear Ratio) &I 15T X (Effort Gear) & gidi &1 &ear 3R f3aa faw
(Load Gear) & clcil T HEAT & Ul & & H aReN fhar Srar 81 safaw, f@ax segard = 32/160 = 1/51
SHHT AJAT g o The AT AT 5 Tahe o9l gieT dlfeh il R 1 It o9y |

31) Which type of duct can be used to convert a subsonic flow to supersonic flow? / 31) Gs®fa+ a@E Hi
oA yae # qgaa & v FFa yaR & sa¢ F1 39ahr BFar o @ 32

(A) Divergent

(B) Convergent

(C) C-D diffuser

(D) C-D nozzle

3@ (Answer): (D) C-D nozzle

SATEAT (Description): TSAIfAS YaTg H FuRElfaeh Jag H seold & AT, Teh HHAR-ITGRT (Convergent-
Divergent) sitoTel &7 39T fohaT STAT &1 YaTg gger IfRART T & @aRd giar g 3R «afe v a1fad (Mach 1)
red & 8, Y 3roary simr 7 3R calRe gl guRAareh 81 STl g1 0 3 drael sitster 87 &g &

32) Consider the given Pressure-Temperature graph. What is the slope made by the Fusion curve? / 32) T arw
SAE-ATIAT IF W fFaR F TS IF G@RT a418 TS Tollel 4T 5?2

(A) positive

(B) close to infinity

(C) zero

(D) Negative

3 (Answer): (A) positive

SATEAT (Description): &T 31T gaTa-AMqAE (P-T) A% #, FIeTel dsh (Fusion Curve) 318 3 dTel =T & &<
Holel 1 RATAT &1 U=l & T, g ash SR T 3R SIehT giel & (SiET foh o #F fe@man amr &), forgent 31 ¢ &
Jed gaId & Ay g &7 dIHART §6dT ¢l STV, 38 dsh ol Golled Yellcd (positive) Bl &1

33) Consider the given images, identify the one that contains two pipes with different diameters in pipe fitting.

/ 33) T v et W AR &, 39 R @ ggaer FU Swd asy [T & sreer-3reer su arer @y 9y g1

(A) Image A
(B) Image B
(C) Image C
(D) Image D

I (Answer): (C) Image C
SATEAT (Description): &U 31T =&t #, = C T RSTAET (Reducer) &l AT &, ST Teh urgy fWhfear § foreenr
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3YAT 3TeT9T-37el9T I aTel &l IIsul & Siisel & fow fFar Jrar &1 37 e & d-3iise, Teat 3nfe fe@mw av §
S HHAR W A O & 9189l ' Sisd g

34) Consider the given materials and identify the one that is the most elastic compared to others. / 34) feT 1w
gerf ¥ AR #X AR 39 gerd A ggue X S 3T B Joen A wEad 3UE gAY g

(A) wood
(B) glass
(C) steel
(D) rubber

3@ (Answer): (D) rubber
SATEAT (Description): TereAaT (Elasticity) fret gere &1 faspfar & a1e 319l e 3mhfa 3N 3mer 7 dteat &
AT &l TR A 3T FADIA HT Jo=1 H Fg 30 TeaeAdr gie ¢, FAfh Ig 57 A # {2 H1 qrAan
Y Fehell ¢ AR T o 9el For Pl & ard® 3m Feohell §1 Tl T 3N ofhsl T Tyl HAT & H
Jelell & Sgd FA el &l

35) From the following, choose the correct sequence in which a diesel cycle will occur. / 35) Amafaf@a & @, a8
T FH g fwsd S T gl

(A) 1. Constant Volume Heat Rejection 2. Isentropic Compression 3. Isentropic Expansion 4. Constant Pressure
Heat Addition 5. Exhaust Process 6. Suction

(B) 1. Constant Pressure Heat Addition 2. Constant Volume Heat Rejection 3. Isentropic Expansion 4. Exhaust
Process 5. Isentropic Compression 6. Suction

(C) 1. Suction 2. Isentropic Compression 3. Constant Pressure Heat Addition 4. Isentropic Expansion 5. Constant
Volume Heat Rejection 6. Exhaust Process

(D) 1. Exhaust Process 2. Isentropic Expansion 3. Suction 4. Isentropic Compression 5. Constant Pressure Heat
Addition 6. Constant Volume Heat Rejection

3 (Answer): (C) 1. Suction 2. Isentropic Compression 3. Constant Pressure Heat Addition 4. Isentropic

Expansion 5. Constant Volume Heat Rejection 6. Exhaust Process

SqTEAT (Description): SISTdl Tsh T TEY hiA® IHITT SH YR &: Tgol TR (Suction) BIAT &, TR THT=cIdS
gdssT (Isentropic Compression), 38 dlg [EUR gald W FSAT SiISAT (Constant Pressure Heat Addition), T
AT faEaR (Isentropic Expansion), Y fER 3RIdel 9 3AT 3/&dhfa (Constant Volume Heat
Rejection), 3k 3id # fo¥era 9fehar (Exhaust Process) g1l g

36) Identify the type of the gear that is depicted in the following image: / 36) A=afaf@a afd & guir v iR
¥ yFR $i TgEE F

(A) Spur
(B) Spherical
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(C) Hypoid
(D) Miter

3 (Answer): (C) Hypoid

=qTEAT (Description): ©fd & fG@rr T R v g18uiss X (Hypoid Gear) §1 I8 T YR & T Sadl

R & e 39T IR-ufa=ady 3167 (Non-intersecting axes) WX 31fa TaTRAT Fa & T Far sirar &1 sqehr
3T HAR W AT F IR taad & FIr Sar § Fife I8 e & J & 3R 9R &7 a7

HEE AT B

37) The yield point phenomenon is observed in which of the following materials? / 37) o8 gige gREeaT
fafaf@a & @ FFw ggrd & &=t and 82

(A) Mild steel

(B) Cast iron

(C) Aluminium

(D) Copper

3@ (Answer): (A) Mild steel

SATEAT (Description): des dige gRecs (Yield Point Phenomenon) 3THAR W #g $ETd (Mild Steel) 58 do
gerdt 7 Wl S g1 dera-faepid @b &, 398 3R e des dise d@r Siar g, Sl At s f9er e
HfAREd HR & f&Fa gt oKl g1 Foar oligl, TegaAi sl 3R dier 38§ 9&R &1 FI5¢ Alos dise cqaQN 6!
fe@ra

38) Which of the following is an example of a negative feedback system? / 38) A=afaf@a & ¥ sia @t
HUMcAS HIsadh YOIl FT 3GTEI0T 82

(A) Centrifugal governor
(B) Inverted pendulum
(C) Both Aand B

(D) None of the above

I (Answer): (A) Centrifugal governor

=4TEAT (Description): T 3Uaha 1T I1d-X (Centrifugal Governor) Teh FUTcH® HIgddh YUTTell T 36160l ¢l Ig
gotet T AT 7 IRTAT T IaT ofemar & 3R $UeT 3t & AR Hh AT HT qifod TR TR aq9T Mt &l
YATH T &1 GEY 3R, T 3ol Uge# (Inverted Pendulum) T HET gomrel & @ ifaa awa & fow afna
BIsdd @ 3Maegedr gidr gl

39) A Porter governor has balls of mass 2 kg each, a central load of mass 10 kg. The ball rotates with a radius of
100 mm when the governor begins lift and reaches 200 mm when governor is at full speed. Calculate the
square of minimum speed, if the height of governor is 100 cm. The length of arms are equal to the length of

link. / 39) T 9T @R H TAF 2 fFAT geqAT & e &, 10 fFaT g7 F1 FOT 0R ¢ 9 TR Are
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UYE FAT § A sier 100 At 1 Boar & @ gaelt § 3R o9 @@ qf afq & @ar ¥ @ g% 200 A aF g5
ST 81 A T HY I 100 cm B, @ FIAGH AT F qor AT A0 FI| AT A FATE FI A AGE F TR
gt 21

(A) 53700
(B) 5370
(C) 537
(D) 53.7

3 (Answer): (B) 5370

SATEAT (Description): 91T @ & fow, #=g7dH a1fd (N;) W 3918 hy AT a1 & T FF &1 3udrer Har Srar
& Ni2=(m+M/2) * 895/ (m * hy)| Jgl, m=2 kg, M =10 kg, 3R IRf&F FsAm r=100mm=0.1 m gl g%
HSHT & TS Toleh T oaTS & SR ¢, 3915 h=V(L2-r?) & &7 H g1, afech T U § fAhrel Sl B
gTailfeh, fGU 1T AAT & Y 0T I IX, N2 ST AT 9197 5370 9 BIcTT ¢

40) Which one of the following represents the polytropic index of an isochoric process? / 40) Rwafaf@a & @
T TF IMFESING GHAT & GlellciNe qaad 1 yfafafded Far 8?

(A) 1.4

(B)1

(C) Infinity

(D) Zero

I (Answer): (C) Infinity

=qTEAT (Description): Uieicife UfshaAT T THIHIOT PV" = C 81T ¢ 3TSHIRe 9fshaT (Isochoric Process) &
ITTd fER T|ar &, 371U V = TRRi| 38 dielieiiue THE0T & e el & foIT, n &1 &A1 31d (Infinity) 81T
TIfgT, Fifh a9 V" 9g gHTET & O 82X g Srar g 3R @eor P = BRI + V" a9 SATaT g, Sif AR 3Tl
gffdr 81

41) Which of the following options CORRECTLY define Proof resilience? / 41) awfaf@a & ¥ &l ar f[Awew
y& Ehfeww &t @8 &1 & afenfa war §?

(A) The maximum value of strain energy upto elastic limit

(B) The minimum value of strain energy beyond the elastic limit

(C) The maximum value of kinetic energy
(D) The minimum value of strain energy

3 (Answer): (A) The maximum value of strain energy upto elastic limit

SATEAT (Description): §% I&Tawd (Proof Resilience) 1 Seaed HIAT (Elastic Limit) T ®HT & @iad 3ifeehds
faepfa Fai (Strain Energy) & &7 & IR foham SITAT &1 T8 WA T JeIEAT $H AT § 3 58 0726 S
 F cgad Far ST 8, STET o Yearey AT d 7 gfaee § 3R E J91 Agie gl
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42) If a gear has a diameter of 7mm and 440 teeth, what is the reference pitch of the gear? / 42) Ife & R
&1 oarg 7 A 3t 440 gia €, @ AR &1 st R @ 82

(A) 5 mm

(B) 0.5 mm
(C) 0.05 mm
(D) 0.005 mm

3 (Answer): (C) 0.05 mm

SATEAT (Description): AT &1 HesT = (Reference Pitch) gereR = (Circular Pitch) 81T &, TS/ To=r &ehel
aR& (nD) 3 gielt A HEAT (N) F Ui & &9 & GRS fomar Srar &1 g Pc=nD /NI Tgl D=7 mm 3R
N = 440 §| =afarg, Pc = ( x 7) / 440 = 21.99 / 440 = 0.05 mm|

43) Centrifugal pump can be characterized under which of the following headers? / 43) ﬂ:ﬂ‘ﬂ:ﬁ' 99 HI
fArafaf@a & ¥ B &7 & Jea RBT Far s awar 2

(A) Turbomachinery

(B) Intercooler

(C) Reheater

(D) Pressure measurement

3@ (Answer): (A) Turbomachinery

=4TEAT (Description): T 39ehgid 99 (Centrifugal Pump) Teh YR &1 cafaefieil (Turbomachinery) g1 cafaeiien
7 J gt AN afAer § S 0 R uerd 3R v goierelier 7 (AeX) & & Foll ARG o g1 39Har
qq &, guleriiel sFder alel 9 # Fal shsdr &, o8 sHer gara 3R 391 §¢ e &

44) What is the number of independent elastic constants for an isotropic material? / 44) T 3T$RCUS YT
& fov Taaq sanfees fue & @ear faae g 8?2

(A) 2

(B) 4

(€9

(D) 21

3@ (Answer): (A) 2

SATEAT (Description): Ush FHGRIH (Isotropic) Y & foT, e o1 @il fGemsit & @&Ae g1 g, Tadd ey
E2R1% (Independent Elastic Constants) &I AT shdel &l 8lar gl ¥ & [T HATHAR 9 J97 A (E) 3R
ISHe U (V) B 81 31T Hel Yoarey 9[0T 3T Qi ¥ 9o fhT ST Hehdl B

45) For a given pure substance, what quantity of the material remains constant while measuring the saturation
pressure? / 45) Y T 71w ey verd ¥ fAw, ¥qfea qame (@9 MR) F AN FHET FAA A A a@ww
e &t 32
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(A) Volume

(B) Molality

(C) Temperature
(D) Molarity

3@ (Answer): (C) Temperature

SATEAT (Description): Tt &aTd (Saturation Pressure) fheT feT 1T A9@A W arsq 3R ool =0T & &
Tl U ga1d gIdT ¥l U Y Gard & oI, e esra drg#Al &1 veh fAfRed F 81 sHfAT, dfed gara
A FHY, d9A TR @l 8, 3R So1d 38 d9A & 36089 Ueh Hefacd Al gl ol

46) For a flywheel set-up, what do the following quantities represent? 1. X = Mean torque * Angle turned per
revolution 2. Y = (Power transmitter * Angle turned per revolution)/ Angular speed 3. Z = (Power transmitter *

60)/ Number of working strokes / 46) Feléegier 2-37 & v, Aeafaf@a RAT Fa7 geed &2 1. X = #Areq
» FOT F 9T EeGAT TG+ 2. Y = (ISR WA » Hor F1 9fa W@ege=r aga=n) o afa 3. 2 = (I
AT * 60)/ FH FIA dTd TEF HI TE&AT

(A) X =Y =Z=Work done per cycle

(B) X = energy fluctuation, Y = Z = work done per cycle

(C) X =Y =Z = Co-efficient of energy fluctuation

(D) X =Y = energy fluctuation, Z = work done per cycle

3 (Answer): (A) X =Y =Z = Work done per cycle

STEAT (Description): FelTScdlel H, Ui Tk fham I ST (Work done per cycle) $r a0 faffiest afiet & & s
Hehell &1 X AL cieh 3R Ui TSFhY HIOT &I JOUTAD g, ST Tl Tsh 1 el g1 Y IR giafdey AR Hiofe dar
& 3T & IS il &, St A &9 § i =sh HR g1 Z I} TEAC, 60 3R Fleh T Fe&ar § Fafed g, S
gfd =k R &1 & ®9 g1 s, X =Y =Z =9fd =% forar ar=m |

47) Which of the following pairs are examples of naturally occurring thermal energy reservoirs? / 47)

frafaf@a & & sl9-w1 37w TFfas w7 @ T IR a@ adiE F9T HERT (T TS RearR) F samer 82

(A) Oceans and atmosphere

(B) Atmosphere and Solar sources

(C) Solar sources and nuclear reactors
(D) Nuclear reactors and oceans

3 (Answer): (A) Oceans and atmosphere

SqTEAT (Description): aT FaiT SR (Thermal Energy Reservoir) T ¥&T & a1 @& § o 91 319am argereT
deol 31 AT H FSAT Bl 3NV AT BI Fehell 81 HGR (Oceans) 3R argHSH (Atmosphere) WThfdsh &7 &
T ST ATel AT Fet HSRT & 3ET60T §1 W Ee 3R o] Ruaex ot & i g, Al I FAT i8R A
J
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48) Which of the following pairs of statements are TRUE with respect to centrifugal governors? I. When the

governor slows down, the balls of the governor rotate with a larger diameter Il. The sleeves of the governor
move down the spindle with decrease in instrument speed lll. The governor is made of three pairs of balls that
rotate along a sleeve IV. The sleeve movement controls the throttle and thereby the speed of the device / 48)

fAmfaf@a & ¥ #l9 ¥ Fya IFNT TG F Y A T 2 1. I9 TR AT @) SArar g, At I A diew
93 AW & WY gHAT § 1. 3THWT Y A FA g W TG H Follg RBoiser W AT A 3T F@dt § 1L TR
st S sfcw & 9o gaT § S OF Tl & /T gAS § V. FohT T afq Jiead F AR w6 § 3R 5w 9w
IYFOT Y Ay F AT FA §

(A)land Il
(B) land Il
(C) lland 1Nl
(D) Iland IV

3 (Answer): (D) Il and IV

=qTEAT (Description): 3UFEIT IdeR H, 31§ Ifd HH BT &, AT dled AT 3T ST & 3R Follg Fusar W A $ir
3R Fedl & (U |1 TEY)| Tollg Hr I1fa Yicd dled I AT Il &, TGT SoiA 1 a1fa _faf@aT adr g
(@I IV HEY)| FUT | Teld § Fifh AT g1 W dled B U & A GA 81 HU || Ted § FifF T #
AN 9 & sied g &, Al Siisr w11 |

49) A system is said to be in thermodynamic equilibrium if it satisfies which of the following conditions? / 49)

T GUITS A FSAFIAH Hleldl A Fel o1l § I I§ fAfaf@a & & fra Rufa 1 dqse et 82

(A) Mechanical equilibrium only
(B) Thermal equilibrium only
(C) Chemical equilibrium only
(D) All of the above

3 (Answer): (D) All of the above

SATEAT (Description): Tsh YUTGll &1 FSATIART HJelel (Thermodynamic Equilibrium) & g1 ST § Sie a8 it
(Mechanical), @ (Thermal), 3R I@™TE (Chemical) Helet # gl &1 AT HJelel &1 371 § 6 gomelr &
IS Y ST AT ITECT AL &, ATNT HJolol T HY § b AUAET FAWH 8, 3R THAAS ForeT H7 3F § T
THTAS &THAT FA g

50) In the P-V diagram of a pure substance, which of the following regions are NOT formed? / 50) Aycer gt &
P-V 3IN@ A, ArAfaf@d & @ FiaT a1 & ¢ a1 §?

(A) Compressed Liquid Region
(B) Supercooled Vapor Region
(C) Saturated Liquid-Vapor Region
(D) Superheated Vapor Region
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3 (Answer): (B) Supercooled Vapor Region

SATEAT (Description): e Tary & P-V IR@ H, AT AT &1F gId g: TS T (Compressed Liquid), Hqed
R-arsg (Saturated Liquid-Vapor), 3R 3ifddca asa (Superheated Vapor)| "gUEes arsq” (Supercooled Vapor)
T IO 3TEAT § S QA P-V 3IRW A AT Iocl; 30§09, 38 qUIfSd el &7 & AR & &7 #H AT
ST ghT §

51) For a steady state calculations, when can we ignore the kinetic energy? / 51) X 3ra¥ur avrar & faw, g9
ST ST F FF ARG FX T 87

(A) Very low velocities

(B) Very high velocities

(C) Very low temperatures
(D) Very high temperatures

3T (Answer): (A) Very low velocities

=qTEAT (Description): fE2R wdatg ol HHIEIOT (Steady Flow Energy Equation) &, a1fast 341 (Kinetic Energy) Ue
VY2 & & # aifAer grar gl mmwéwagawﬁm%,ﬁwﬁa%ﬁwaﬁmw%@rmm%ﬁ%ﬁ
T JefelT & 0T g AT §| FA(T, Sgd FA 9 & AT, g7 ST Sl A ARG H Fhol &

52) What is the value of Poisson's ratio for which the shear modulus is zero? / 52) qigdeT He[ATd HT ATT FT g
s fav R Amis o g 82

(A) 1/2

(B) 1/4

(C) 1/6

(D) 1/8

I (Answer): (A) 1/2

SITEAT (Description): YRy BRI & &g F&Y E = 2G(1 + v) EaRT f&am J1am §, S8t E 91 Argies, G R Amais
3R v UISEA U 81 TG G =0, Al FHeIoT & E = 0 B9, Sl SATGTReh oAEl &1 gTellieh, UIgHaT 37edTed l
et 3ifeehad A 0.5, 98 W AHA 3ANST g Sl 81 36 A G, RIAT Adieh YT S8 giell, oifehe
Ig Ui AT & MAT AT g1 aeaa 7, R Aiw o gl & 39 § 5 el 7 FI1$ Sl Fmorar
TE &, S TF el Fard F RN &, AR qgAA 391 0.5 % HAT Gg S &l

53) Calculate the compressibility factor of a real gas at 500 K and 250 MPa if the gas occupies a volume of 0.2
m¥mol. What would be the factor if the gas was ideal? / 53) 500 K 3{iX 250 MPa 9T U& adids 3 & disa

FRF T 70T FY I AT 0.2 mYmol F7 3maas O ¥ IR A et @ A FRE F4T Aar?

(A) 10%/8.314 and 1
(B) 10%/8.314 and 1
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(C) 10%/8.314 and 0
(D) 10%/8.314 and 0

3 (Answer): (B) 10%/8.314 and 1

=gTEdT (Description): S &R& (Compressibility Factor) Z = PV/RT gaRT f&a1 J1dr g1 Jgl P = 250 MPa = 250 x
10° Pa, V = 0.2 m¥mol, R = 8.314 J/(mol-K), T = 500 K| ST, Z = (250 x 106 x 0.2) / (8.314 x 500) = 50 x 106 /
4157 = 12026, 3t fdwedl # &1 g1 g, fe g 3mgel gid, af Z = 1 g1arl fasedt & f&ar arm "10%/8.314"
HTdd: Teh e3ar g, dfereT 3meey 39 & fow 2= 138" 81

54) While calculating the specific enthalpy of wet steam, which of the following quantities is no use to us? / 54)

el o 1 AfAse el i T Fa TET, AER@T & @ S @ 76T AR AT 3T a8 &2

(A) Dryness Fraction

(B) Specific Volume of Saturated Steam
(C) Specific Enthalpy of Saturated Water
(D) Specific Enthalpy of Saturated Steam

3 (Answer): (B) Specific Volume of Saturated Steam

SATEAT (Description): aftell 819 (Wet Steam) T fafIse vadiedy 1 a0ter §F h = h_f + x * h_fg &1 39T &7 &
STl 8, 3181 h_f T Sief 1 faflise uwdiet g, h_fg arsdieior & aed AT &, X x sehall 370 (Dryness
Fraction) §1 3H# Hqed #a T fafdse AT (Specific Volume) &I 3@Terdr wgT gl &

55) The value of theta (in degree) in pure shear stress case for a structural member subjected to pure torsion
will be: / 55) e AT F AT TF WAATCHF HaEd & AT YQY Fateh dord AW 7 dier (B 7) #71 7
ghem:

(A)O

(B) 30

(C) 45

(D) 90

3 (Answer): (C) 45

SATEAT (Description): ety RIS (Pure Torsion) T FUTY A, F&T T=1d (Principal Stresses) 3fRdH HeRell delrd
(Shear Stress) & SRTeR 8l & 3R 45° & HIUT W SR I g| AL & g (Mohr's Circle) #, ¥ kel & AT,
HEY d=Ta 387 45° W BUd g1d €1 $afaT, dier &1 AT 45° gIeT &

56) From the image given of a single-plate clutch, identify the clutch plate and the pressure plate. / 56) f&aTe-
T Fagd T & T$ oY F, Fag tae 3R PR wiT A ggA F

(A)Aand C
(B)Band C
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(C)Dand G
(D)Fand E

3 (Answer): (D) Fand E

saTEaT (Description): fiTa-cale &Fera $r Bfd #, F Fora Tele (Clutch Plate) T 21T &, ST Fellscdlel & AT AT
¢ 3R sHd gvor Il @it €1 E 9R woie (Pressure Plate) & 2ifdT &, S RESed @1 Fad Tolc I Falgcgiel
& f&a® gardr g1 safav, F 3R E @8 9ga &

57) The standard value (in kg/m?) of density of water, air and mercury is respectively? / 57) 5, arg AR &
"elcd FT AAF A (kg/m? &) FAT: fhdar &2

(A) 1.225, 1000, 13600

(B) 13600, 1000, 1.225

(C) 1000, 1.225, 13600
(D) 1000, 1225, 13600

3@ (Answer): (C) 1000, 1.225, 13600

SATEAT (Description): AleTeh ARIEATATT H, STel &I Geicd @781 1000 kg/m? 8IelT §1 X T Eelcd oamsTar 1.225
kg/m? 8T €1 IR (Mercury) &I Heled o@Te79T 13600 kg/m? gIeT 81 ST, TEl el STed, a1g, IRT g, St fashed (C)
# fer I g

58) Which of the following is CORRECT for a plane stress condition? I) Stress in x direction is not zero Il) Stress
in y direction is not zero Ill) Stress in z direction is not zero / 58) A4« Yfasa ufa & fov Araff@a & @
FiT |1 W@ 82 1) x e F wfaaer w7t & 1)y e & fdwer o 7@ & 1) z e & wfoww oex «dt &
(A) 1 &I

(B) 11 &Il

()1 &1l
(D) 1, 11 &Il

I (Answer): (A) | & I

SATEAT (Description): §Hdel Yfdeae (Plane Stress) s U #, z-fem # HAT Yidsrel =T g1 & (0_z=0),
Afehat x 3N y fGem3it & AAT 9faee T 7el 81d &1 AT, U | iR || &L 8, STafh HUel Il ITerd Bl

59) Consider a system where the bearing is under axial as well as radial loads. Which of the following bearings

should you use in such a scenario? / 59) T& ¥} gourrell X faR #¥ stgr aaRer i 3t @ & RBaT s &
arefier @1 O Rufa & sy Reafef@a & @ v agRer &1 3uahr & afiRe?

(A) Image A
(B) Image B
(C) Image C
(D) Image D
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3 (Answer): (D) Image D

&aTET (Description): S& Teh SIRET & 3767 (Axial) 3R 3Tl (Radial) Sl HRT &7 TTHAT AT USdT &, dF <X
U’ §IRFT (Taper Roller Bearing) T 39Tl fohdT STAT &1 Sfd D U TWR Aok SR I g2TaT §, ST ST JhR
& HRT T THTST TehaTl §| 3T Fohedl & afer 3IReT, zer 97T 3R gwe safer e 7w )

60) Fill in the blank with the appropriate word(s) from the options. When a torque acts on a cylindrical shaft,
the imaginary straight line along the length of the cylinder, deforms into a ./ 60) faweut & @

39gFd eg (eal) ¥ R Tuer At qfet AT 579 0F dTTEHR MFE W T AF FA FI4AT ¢, O [eisw A
d9E F A Feufas def @, vE # a8 o 8

(A) Slant line

(B) Inverted axes

(C) Helix

(D) Sphere

3@ (Answer): (C) Helix

SATEAT (Description): I Teh SolallehR M¥C TR i (Torque) ST SATAT g, dl eMUe & #US (Torsion) 3cteel
BIaT &1 AT &I SIS & WY WiEll IS Teh HioUleieh AL I@T Teh giolerd (Helix) # Jeel S &, ST Toh gATEER
@M g1 Ig #AUS & SHRUT glel dlell hadall fdepfd (Shear Strain) & 9RO

61) In a composite bar, under what conditions is the strain on both the bars equal? / 61) T H‘{EI-T-T Bs
(FFfSe aR) &, fFa RTURAAT & d= o3 W BT ey gar @2

(A) When both bars contract equally

(B) When both bars are subjected to same temperature change
(C) When both bars are subjected to same load

(D) When both bars have the same surface area

3 (Answer): (B) When both bars are subjected to same temperature change

SATEAT (Description): Teh I O3 H, 51T 30 FAT dTHT IRacel & HeheT fham Srar &, ar el arAfay &1
i fEAR a1 Gl AW BT § IS 9 U WY I3 gld 81 59 Ul A, Qe 987 W 3cues gl arell ardiy
gfdser (Thermal Strain) FHAT §IdT 8, Fifeh Hol fapia o=t gidt &1 3= TUfaat &, 4R a1 el et gl
w fEfa e 8 adr &

62) From the image of a graph given, what is the energy in flywheel at E, if the energy at A is x and a, b are the
energies in the regions above and below the mean torque line? / 62) T v 1% i &7 T, E W Fadedier &

FoT F47T §, I AT FaT x ¥ 31X a, b ATET & @1 F FuX 3N A & & F Fee &

(A)x+a-b
(B)x-a+b

SARKAREPAPER.COM

Information available on Sarkare Paper may contain errors; please verify all important details from the official source before relying on them.



SARKARE PAPER

EXAM

V

(C)x+a+b
(D)x-a-b

I (Answer): (A)x+a-b

SgTEAT (Description): Follsceldl & Joft dRaded 3N &, 3o # IRada 8131 & SO drer garr G smar
gl afe Nig AT 3T x &, 3 A <l W1 & I &1 &F a Foll Ssdrl § 3R 7 & &7 b Foft gerar g, a
fdg ET 3ot x +a-b el ¥E 38 a1 W R oar § o &t v s 7 3md &)

63) Which of the following is CORRECT for indeterminate beam condition? / 63) saseR#AAe fi7 HFAeeT & faw
RR@T A T T T 2

(A) Number of unknown components should be equal to the number of equilibrium equations

(B) Number of unknown components should be less than the number of equilibrium equations

(C) Number of unknown components should be greater than the number of equilibrium equations
(D) Number of unknown components should be zero

3 (Answer): (C) Number of unknown components should be greater than the number of equilibrium equations
SITEAT (Description): T 3fATd 17 (Indeterminate Beam) a8 &ldt & fo@e 3rama wfafhanait (Unknown
Reactions) &1 HE&AT HJelel HHAON (Equilibrium Equations) I F&am & 3ifRe gicht 81 R ddee & fav Sae
i GHIRIOT 3UTY gl 8, dfeed 3ifafRaa fid & i & 3f0s gfafrard g adr &1 safav, 3rara gl $r
HEAT T T & HRE Al Rl

64) Fill in the blank with the appropriate word(s) from the options. An inclined plane decreases the force

required to raise an object, by the distance over which the force must be applied. / 64) f@&eat &
¥ 39YFA Ueg (ersal) ¥ N Ty 1 qfet ATt FH g8 T il a7g H 3o F A0 TS 79 A
FH FT A ¢, 39 gt F o W g« M S @Rl

(A) Maintaining
(B) Removing
(C) Increasing
(D) Decreasing

3@ (Answer): (C) Increasing

SATEAT (Description): Tsh gTehT §é ¥dE (Inclined Plane) T & A § S 9 & HH A & [0 g A
TI &1 ST FRET a& T ST g FIE W I I Sl &, A RIS el a¥g & dofel § HH el &, wlfeber
doT 1 3w gl & ST USAT §1 ¥§ AifAF o1 (Mechanical Advantage) T fgeid g1

65) Identify the reservoir that will be maintained at the ambient temperature. a. Refrigerator b. Heat pump /
65) 38 ST A ggaT FU GF IRAT F A9AT W 9T @1 A0 a. W b. e 9w

(A) a.Hot Reservoir b.Hot Reservoir
(B) a.Hot Reservoir b.Cold Reservoir
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(C) a.Cold Reservoir b.Hot Reservoir
(D) a.Cold Reservoir b.Cold Reservoir

3 (Answer): (D) a.Cold Reservoir b.Cold Reservoir

sa1EaT (Description): IhoReX 3R € 99 gl &, IRaer (Ambient) &7 dIHAT AFAGR W 33 ST (Cold
Reservoir) & &9 & $1F HIdT gl IBhoReT &, AT Fl 33 T & el BT aRaer & @181 J1ar &1 §le 9v
H, AT &l 33 gAY T AFrea 77 T F DIST AT &1 STIAT, Sl 7 IRAT 337 TR g gl

66) For a cylindrical shaft undergoing deformation due to a torsional force, which of the following statements

hold TRUE? / 66) T& SR B % HROT {AT0r & Iear gt MR awe & fav, Aeafaf@a & @ <l @
YA T §?

(A) The length and the radius of the shaft remain fixed

(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

3 (Answer): (A) The length and the radius of the shaft remain fixed

SATEAT (Description): ST& Teh SofellhR AMFC 9 FIS §of (Torsional Force) ST ST §, o AT &1 PR fdehet
BT &, et SEH e R BT HT &7 @ aRafdad Well 81 AUS & HRUT AFE F FHeeh [&dhfa (Shear
Strain) 3cUeeT glcl &, TFA® 3I9EY e (Cross-section) TGF ST g, dfehet oiaTs 3N AT F #1$ Hgeayor
qRacle el gl gl

67) In which of the following scenarios is it appropriate to lubricate ball bearings with oil? / 67) Ffaf@a #
¥ fFw ufa & afad IReT &1 a0 & e F= 3Ra 2

(A) When operating at low speeds

(B) When operating at temperatures above 95°C

(C) When simple bearing enclosures are used

(D) When unsupervised operations occur for long periods

3 (Answer): (B) When operating at temperatures above 95°C

SqTEAT (Description): dof TigaT (Oil Lubrication) &T 39319 3THAR W 3T d9dA (>95°C) 3R 3= aifa arer
ot & T fohar Sirar &, Fifer el e T Jorar A SRk amvas FRdr 3R fdes vere #dr g1 &
A 3R T JHROT & T, P 310h 39S g1 &1 ofd THT T AT Tareld & fav o fra owie
ST § Fif I8 o THT doh feehdT ¢

68) In plotting the curves for Shear force diagrams and bending moment diagrams, what is plotted on the
common axis? / 68) AT B s 3 dffar ANl s F AT aFl FY calc FS AT, FATT 3787 |
T are fhar Sar g2
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(A) Length of the beam
(B) Shear force

(C) Bending moment
(D) Load

3@ (Answer): (A) Length of the beam

STEAT (Description): FRIIT WY SEMA (SFD) 3R df3er Aeie samaA (BMD) &t &, §ieT &1 &g (Length of the
beam) T TTHATT 3787 (x-318T) W Tollc fhaT ST g1 y-318T WX HAw: R By 3R SfFer Ade Fr care fomar
ST &1 ¥E A & fAffiee [§gsit o g1 TR gt # Heeiar r geifar gl

69) Identify the correct sequence of the given Otto cycle processes. / 69) T 1w 30eY aF ufhasit F1 TE FA
qEaTe|

(A) 1. Suction 2. Isentropic Compression 3. Constant Volume Heat Addition 4. Isentropic Expansion 5. Constant
Volume Heat Rejection

(B) 1. Suction 2. Isentropic Expansion 3. Constant Volume Heat Addition 4. Isentropic Compression 5. Constant
Volume Heat Rejection

(C) 1. Suction 2. Constant Volume Heat Addition 3. Isentropic Compression 4. Isentropic Expansion 5. Constant
Volume Heat Rejection

(D) 1. Suction 2. Isentropic Compression 3. Isentropic Expansion 4. Constant Volume Heat Addition 5. Constant
Volume Heat Rejection

3 (Answer): (A) 1. Suction 2. Isentropic Compression 3. Constant Volume Heat Addition 4. Isentropic Expansion
5. Constant Volume Heat Rejection

=gTEAT (Description): 31eT T (Otto Cycle) T TET shiAs UThATT &: Ugol THRIA (Suction), T THATgIS
Tdqisa (Isentropic Compression), 38 §1¢ F2UR 3MAdsT I FSAT SilseT (Constant Volume Heat Addition), e
TATCIUH AN (Isentropic Expansion), 3R 3{d # &R 3ade W FAT 3Fd1Hid (Constant Volume Heat
Rejection)| Ig TUTH-SFAAA SoTaT FT 3ELT ITh gl

70) In a boiler, what is the function of a fusible plug? / 70) aiIeR #, wgftaa ol F1 FT F1F §?

(A) To increase the steam temperature
(B) To prevent the boiler from exploding
(C) To increase the pressure of the steam
(D) To reduce the fuel consumption

IW (Answer): (B) To prevent the boiler from exploding

SATEAT (Description): TgfSiael TofaT (Fusible Plug) Teh FI&T 3UsOT § S Sigel H SFIAT STl g1 IE Teh o
fOerers arel g arer arg @ & gl § 3R aIer & $RR < & IW FUd gl &1 IR Sger F 9l w1 &R/
9gdl e BT el g, ar ooer fae Srar § 3R A9 9T Aed St €, TSEE Siger /AEwie F A F1ar

71) Which of the following is NOT a type of boiler? / 71) mafaf@a & ¥ FiF T IR FT yHR AL 72
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(A) Fire tube boiler

(B) Water tube boiler
(C) Shell and tube boiler
(D) Combi boiler

3@ (Answer): (C) Shell and tube boiler

SATEAT (Description): Ae 3R TS sFeR (Shell and Tube Boiler) areda & U glc THadoR (Heat Exchanger) T
YR g, 7 foh Toh digeR 1| S¥eRX & HET YRl A BRR T, dle] T, 3R Sl Siger i g1 e 3R
TS §ic TR T 39l fAffiest ieAfe gfhansit & fRar Sar &, fdhet 3@ digerw & Avh 7 7§ wr S
J

72) Consider the given image, identify the one used for getting large speed reduction between non-concurrent
shafts making a perpendicular angle with each other. / 72) & ¢ afd W AR N, 30 v AN gga=T &1 FaHT
WﬂT—W?ﬁQm*ﬁﬁ’ﬁﬁﬁ%ﬂﬁ*ﬁﬁ%mﬁ%&ﬁ@@ﬂ?mmm
T gl

(A) Image A

(B) Image B

(C) Image C

(D) Image D

I (Answer): (C) Image C

SATEAT (Description): & 715 Sfaa &, ofd C & g R (Worm Gear) &t g2ifar g1 a7 R &1 3uaer 3R-
FHAAT MFe (Non-concurrent Shafts) & afer 9 a1l 35791 (Large speed reduction) 1o &¥el & T foham Sirar
&, Sl AR 0 90° & T W I &1 F§ TN, 9ael, AT gfcieher 1T A Jefell 7 5§ 31f¥eh 1l gerer
gl

73) A refrigerator works on principles derived from which of the following laws of thermodynamics? / 73) T

Wrerier FeaATfAS & Pafef@a & & Fa Fga @ o Rgyal © w5 F:1ar 2

(A) Zeroth Law
(B) First Law
(C) Second Law
(D) Third Law

3 (Answer): (C) Second Law

SATEAT (Description): YheReX (Refrigerator) SATEIART & g @& (Second Law of Thermodynamics) &
fcuid W & war g1 I8 gF aarar § & AT Tad: & 33 s & a3 WAz fr 3R dA67 57 gy, 38 fou
e FT HT INTTRAT 8l g1 IhoRex T R (FUET SaRT) F 3YAT Fleh FSAT HI &3 T H ITH TUTA
(aRaen) #F TA=EaRa a=ar 2l
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74) From the given graph of an ideal Otto cycle, identify the part of the graph that represents expansion. / 74)
T e A 9% F /U v 1% F, TE & 30 BEF A ggae F AN REAR (vrada) s gaidar g

(A)1to2

(B)2to 3

(C)3to4

(D) 4to 1

3 (Answer): (C)3to 4

SqTEAT (Description): 3iel Tsh & P-V 3R &, UThAT 3-4 TAT<INS [AEdR (Isentropic Expansion) &I g &1
=g ufshar #, AT T IMTAT FodT & 3R gad FA giar g, THd Aeed W w1 fRar Siar &1 I8 Uik T §
Saa Fvar o gife Far & gRafda g 81

75) From the image given, identify the type of lever given. / 75) RT a1t a9 & U v ey & ywR & ggaET
£yl

(A) Zero class lever

(B) First class lever

(C) Second class lever
(D) Third class lever

30X (Answer): (B) First class lever

SqTEAT (Description): & 318 &fF &, U Side 39X (Bottle Opener) fe@rr ar—m &, S 92& Aol &1 av (First
Class Lever) g1 9ud Aot & oflaX &, 3ol (Fulcrum) IR (Load) 31X 9ara (Effort) & & & gar g1 sSidel 39eR
#, 3Tele " 7 gar g, 9R T Y 9T (1ol 7 Geeped) 3R YA gAY fAY WX SO ST §

76) X is a reversible process with no heat loss. X can be which of the following processes? / 76) X T& wfaadf
ufhar & SEd F1E A1 aife AT 1 X Peafaf@a § @ wla @ gfkar @ g 2

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

3 (Answer): (C) Isentropic

=gTEdT (Description): T HHUsCITUS IfhdT (Isentropic Process) T Ffadad! deuisH (Reversible Adiabatic) Ifshar
g, o & o Fsar gomelr & gaer AR & 3R 7 & SR Aot & (Q=0)1 IfF S FAT @l & @l 3R
gferar gfdadt gidr g, Tegiar 2R IEdl g1 afoig, X T FHATiaE IiehdT gl

77) You observe a fan that remains to move for a moment after you switch it off. Which of the following does
this statement illustrate accurately? / 77) 319 U ¥& 9@ & 3@ @ & o1 39F d¢ (Raw 317F) & & 9 sft

TF U & T IadT W@aT §1 98 &9 Aeafaf@d § ¥ Fasr adedr @ Iredr $3ar £?
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(A) Newton's first law

(B) Newton's second law
(C) Newton's third law
(D) The principle of conservation of momentum

3@ (Answer): (A) Newton's first law

SATEAT (Description): =g¢eT T gell fi@# (Newton's First Law) STScd &1 @F# §, S aarar & fob T a&q 39
faATaET A1 THgAT AT i GEAT H d9 I Fell Wl § A9 dob 6 3T W PIS T80 gl T o HY| A
T I o fRAT ST &, A 3T sels &I A ST5cd & HROT F& FHI deh SIRT @l &, el & Fof ger fear m
gl

78) While running an air-compressor in a multi-stage compression method, which of the following is NOT a
proven advantage over the method of single-stage compression? / 78) Aecl-¥esT HFUT AYS H TIT-HFUAT

o gAg, RAare-weer Fuere A At A goen & Ffaf@a & & st a1 Ry awr 78 @
(A) Reduced losses due to air leakage
(B) Improved lubrication

(C) Improved volumetric efficiency
(D) Less expensive with longer life

37 (Answer): (D) Less expensive with longer life

=aTEaT (Description): Fedl-¥¢al ®92 (Multi-stage Compression) & &% ®1I¢ &, Sl 96X dlegATeed gatdl,
Yo TIET, AN RETT 3 FROT AN At TehaTeT 3 alt| gTeili, T RiTe-EesT & qoreTm & HRF 7 Qelr ¥
Fifeh gaa Jfaled gca (S Scxmer) 3R Sfeerdr anfAe gidr &1 safay, "sa Tdfer 3R & 37" sHeT oo
el gl

79) Calculate the velocity of a body having a mass of 9 kg and linear momentum of 63 kg m/s. / 79) 9 kg g<TATA
3R 63 kg m/s F I@F FA9T e NT F I A AT R

(A) 6 m/s

(B) 7 m/s

(C) 8 m/s

(D) 10 m/s

I (Answer): (B) 7 m/s

SATEAT (Description): Y& HA9T (Linear Momentum, p) T §e3ATT (m) 3R A9 (v) & USRS & &7 H RIS
forar Sirar &, 312Ta p=mx v| T&T, p=63 kg m/s 3R m =9 kg &am 7131 &1 safaT, daT v=p/m=63/9=7 m/s|

80) According to Newton's Law of gravitational attraction, what is the dependence of the force on the distance

between the masses? / 80) =[gal ¥ ITcarhy¥oT AT F IR, gegATl & fT A gff W aa A AeRar 71T
I
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(A) Directly proportional to square of distance

(B) Inversely proportional to square of distance
(C) Directly proportional to fourth power of distance
(D) Inversely proportional to fourth power of distance

37X (Answer): (B) Inversely proportional to square of distance

SATEAT (Description): =g¢+T & I¥cdlhyuT @I (Newton's Law of Gravitation) & 38R, &1 SedAE & &ra
HTRYUT el 3oTeh GEAATGAT & IUTAhel o HY JHTeUTicleh 3R 3ofeh el 1 gl & o7 & GshAdIdl gl &
AT 9 3, F =G *my * my /1%, 58T r g0 &1 AT, To g0 & a1 & SFeheAlegarel giell gl

81) Compressibility is the reciprocal of which of the following elastic constants? / 81) ¥disaefierar
(FRfafafad) afaf@a & @ e der s (senfes #ite) #1 e 82

(A) Rigidity Modulus
(B) Young's Modulus
(C) Bulk Modulus
(D) Shear Modulus

3 (Answer): (C) Bulk Modulus

sa1EaT (Description): TWsaRfelar (Compressibility) fohdT Ul & 3MadsT & IRAdeT &T AT AT § 5§ 380 W
e STell ST §1 38 3Rcel Jededdr [unish (Bulk Modulus, K) & ek & &9 7 aRenfa fmar sar §, aria
Compressibility = 1/K| J3T AT, T&dT AT 3R IRIUT HAGH 3T YA B2 T

82) The term R in ideal gas equation PV=RT is known as which of the following? / 82) 3eel 3w w#lwIor PV=RT
# RUG A 7Y & & T AT §?

(A) Reynolds number

(B) Universal gas constant

(C) Characteristic gas constant
(D) Molecular weight

3@ (Answer): (C) Characteristic gas constant

SqTEAT (Description): 3MeeT 3\ TFAFOT PV = RT &, R fafdse 3 f&Ri+ (Characteristic Gas Constant) Im
faferse 3ra et gT S1aT 81 I8 93 A9 & v ve faftse & giar § 3 a3 3 rie (Universal
Gas Constant, R) 3iR 3 & 3murfash IR (M) & 37Td & SR 8T & (R = R/M)I

83) Fill in the blank with the CORRECT option: The amount of heat required to convert 1 unit of substance from

its solid phase to its liquid phase without any change in temperature is called of the substance. /
83) we RAwew ¥ Raa vaer Hr gfd A fFdl gared At 156€ F1 39F 319 =or & @ Wor 7 e FAh
AATT IRGdd & dead F AT aeTF FAT F AET F 37 IS FT T 1T 8
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(A) Latent heat of fusion
(B) Latent heat of vaporization

(C) Change in enthalpy
(D) Change in entropy

3@ (Answer): (A) Latent heat of fusion

SATEAT (Description): fhdT qeTd &1 1 5hTS I O ¥ Rl H Feeld & AU ITaeTh FTAT H Hodel Hl o]
FSAT (Latent Heat of Fusion) FgT ST &1 I§ FSAT Yery & dI9HT @l ol foaT TR0T 9Radsl (Phase Change)
YA &1 ATSHRIOT Y IO FSAT el § ST A deelad & T 3maeash g &l

84) For a belt of mass per unit length 4 kg/m, running at maximum power transmission; if the maximum
tension of the belt is 4800 N, calculate the speed of the belt in m/s. / 84) 4 kg/m 93 SIS &aIS ¥ FIATA aTell

dee ¥ v, 30FaA 9fFd FROT W T @ §; IR d5T F1 AWFA a9 4800 N B, A doe A Ay m/s F
IAOTAT F|

(A) 400 m/s

(B) 20 m/s

(C)0.4 m/s

(D) 0.2 m/s

I (Answer): (B) 20 m/s

gTEAT (Description): 3f¥&dd AFd FTROT (Maximum Power Transmission) & AT, dec & JUhgld deld
(Centrifugal Tension) 31f8dd dalld &7 Teh-fagTs &IdT &, 37T Tc=T_max /3| Jgr T_max = 4800 N &, s&forw Tc
= 1600 N| & delid & §F Tc=m * V2§, STel m = 4 kg/m g1 38T, 1600 = 4 * v2, @@ v2 =400 3R v=20

m/s|

85) For the total energy of a system to remain constant, which one of the following conditions is to be fulfilled?

/ 85) frelt Rees i For 3ot #t R @ & faw, afaf@a & & s @ od g A s afge?

(A) The system should be an open system

(B) The system should be isolated

(C) The temperature variation must be steady
(D) The pressure variation must be steady

IW (Answer): (B) The system should be isolated

SATEAT (Description): Tsh J2eh JUTTST (Isolated System) @ il § ST 3i9el IRAY & AR o AT Foft & 3R o &
GSHATT FT IETH-a AT ¢ dfeh PIs Foil JoTell H YALT AT e A6l AT, FSAMIRT & ol T &
3TAR, T TUMS & FoT Fofl A Eelr B

86) Which of the following is not a real-life application of thin-walled pressure vessels? / 86) Rwifaf@a & @
FIT AT qell AR A Ga1T UTEl FT ARATAF SHael TN Tt 82
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(A) Scuba diving
(B) Nuclear vessels

(C) Artery vessels
(D) Aerosol cans

3@ (Answer): (A) Scuba diving

SATEAT (Description): Tclell &R dTel gaTa 9rAt (Thin-walled Pressure Vessels) & aredides Siiael & 37w &
TRATY] 9T, YHAT 9T, 3R WA el AAA ¢, Sl Go1d I WHAT oA & foIw fSomseT fhe a1v §| Fpar sgider
(Scuba Diving) Teh ATl §, & f& Gdell CraR arel &dld 9T &I 3T |

87) What is the percentage of dryness for the following? a. Saturated steam b. Saturated water / 87)
frfaf@a & fT sFar #1 afaera F41 8: a. @qea A9 b, TJed

(A) a. 0% b. 100%

(B) a. 10% b. 90%

(C) a. 90% b. 10%
(D) a. 100% b. 0%

3@ (Answer): (D) a. 100% b. 0%

SATEAT (Description): Sl 372" (Dryness Fraction) $Td & Sk I & GcTHATA HT Hel GeddAld § AUl &l
"o T (Saturated Steam) & IS T FET Blcll, SHTIT SHAT YSehell 37 100% BT &1 HJo Tef (Saturated
Water) # &1$ #79 &1 8lcll, SHIAT SHeT Sl A 0% BT B

88) The first law of thermodynamics fails to explain which of the following aspects, which led to the
development of the second law of thermodynamics? / 88) FsARIfaH T Fgal AT fArafaf@a & & frw wge
$1 AT TR A RAea T ¢, TS FROT FEATTAR F q@¥ A F @Fww gam?

(A) The direction of heat transfer
(B) The conservation of energy

(C) The work done by the system
(D) The work done on the system

I (Answer): (A) The direction of heat transfer
SITEAT (Description): FSATITDT T UgT fATH FaAT & TIETUT (Conservation of Energy) & Tafdd §, ofeheT I

AT §EAROT @I {2 (Direction of Heat Transfer) & aR & $& w8l Tl Jg =Te1 STdl foh FSAT Ta: & 33
T I Fr 3R FA AL A FH HAT Y g A & fAw FeAwEadr w1 quu Faw Gwfda fFar mw)

89) Which of the following magnitudes does the radius of the Mohr circle represent? / 89) AleX ga #r BT
ffaf@a & ¥ fFw afEor #1 g s 32

(A) Maximum Shear stress
(B) Maximum Normal stress
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(C) Principal stress
(D) Shear Stress

I (Answer): (A) Maximum Shear stress

SATEAT (Description): AIGY & gd (Mohr's Circle) &, g &1 32T (Radius) 3fshdd 99T gfdsel (Maximum
Shear Stress) T Yidfaftica &Yl &1 I8 HET Gldeel (Principal Stresses) & 3cR & MY & SRR gl g, 34T
T_max = (01- 02) / 21 g T g @ Gideer S aRAdr &l

90) The cycle efficiency of an ideal Rankine engine is usually calculated using which of the following quantities?

/ 90) T 3eey P ST Y TF g&Tar AT AT HHAAR W RAFAfaf@d & § fF9 A= F1 39T FIF H At
4

(A) Entropy of the components

(B) Enthalpy of the components

(C) Internal energy of the components
(D) Heat supplied to the components

3 (Answer): (B) Enthalpy of the components

&qTEdT (Description): {faheT T (Rankine Cycle) I G&TdT ST 0T el & foIv, g7 fAfdeeT raeansit & s19 &r
Tt (Enthalpy) 3T 39311 &d §| ¢d1s GaRT fhU T &Y, 99 gaRT FU T &, AR Siger & A3 715
AT AT AU el H qRadd & & A &I S ¢ FHAT, Teh G&TAT I AV & fov Tededt HEg A gl

91) Which of the following is NOT a unit of pressure? / 91) A=afaf@ad & & Fia A1 cag A sFE & &2

(A) Pascal

(B) Bar

(C) Newton

(D) Atmosphere

3@ (Answer): (C) Newton

=qTEAT (Description): el (Pascal), §X (Bar), 3R a@ﬂg?»r (Atmosphere) gsTad (Pressure) $r SHsAT &1 = Co
(Newton) T (Force) 3T SIS g1 &a1d Al ol Ufd Sl &A% & &7 H IRATG fRar Srar g, safav sahr
gh1s N/m? (Irehel) gl &1

92) Which of the following curves best describe the thermal efficiency of an ideal Otto cycle engine? / 92)

fAafaf@a & @ 9 a1 aF v el e FEfha 9 Y AT gaTaT FT IR HTOT Ui AT 87

(A) Image A
(B) Image B
(C) Image C
(D) Image D
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3 (Answer): (A) Image A

sqTEaT (Description): 3iel Tsh (Otto Cycle) & ardT g&Tdr (Thermal Efficiency) @dis 3ieq1d (Compression
Ratio, r) W T8 &2 81 g n=1-1/rA(v-1) & 38R, SQ-518 ARNSe 30T dedl &, AT gafar ded g,
Affre I8 gefr gec aX ¥ g &1 ©fF ASH Haw &I WEY G A g2elr §, S8l qatdr Fed § 3R R R @
STl Bl

93) Consider a box kept inside a train moving with acceleration. Which of the following types of friction
opposes the box relative motion such that it moves with the same acceleration as the train? / 93) ca3or &
A W & W W T 7Y W R Ao F=fe@a & @ i a1 b, aww f ane afa &
0T 57 e ¥ FaT § B TE T F WHWT caoT F WY dordr &2

(A) Sliding friction

(B) Limiting friction

(C) Kinetic friction

(D) Static friction

3@ (Answer): (D) Static friction

SgTEAT (Description): ST ¢oT caXUT & 1Y Teldl &, dl SIFd ¢of & AT9&T fORIHAGEAT H Gl § AR 38T 0T &
[Ty 3T Sgar g1 I8 TAfAF avor (Static Friction) & &RUT 8T &, ST diad 3R A & TAg & &g I Tl &
AR S @ S @@ & Ashdr 81 TAfAF a¥0T g9 T F AT & 519 do b didg W o drell Jef
JfOwaa Tdfae avyor § Af8H o g S|

94) Which of the following is CORRECT regarding the principal planes? / 94) Rf@ua caa & Tey & Rrafaf@a
# I 77 |er §?

(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

3 (Answer): (C) At principal plane shear stress is zero

SATEAT (Description): H&A del (Principal Planes) d Tl 8ld & S8l 39®UUT Yidael (Shear Stress) Y= &Il & 3R
AT Ffdee (Normal Stress) 3if8eheld IT #AdH BIcl &1 o1 dell W shdel HET Uldeel (Principal Stresses)
A HA 81 AT, FET T R IJIEIT FfdSel = gl g

95) For a bending moment curve, what quantity helps determine the shear force? / 95) 3f2ar AT a% F faw,
R o1t 1 AuRT =@ § Fla ar foer Agg Far §?

(A) x-intercept
(B) y-intercept
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(C) Area under the curve

(D) Slope of curve

3@ (Answer): (D) Slope of curve

sa1EaT (Description): Sf3e7 Al (Bending Moment) 31X RI-R B (Shear Force) & & ey I8 ¢ fh R
B SfST AT aF & ol (Slope) BT §, 3@ V = dM/dx| s&ferT, el off g w0 Rew o a3 &
fore, g8 38 g W SfSer Ade g &1 g Ao g &l

96) Consider the given examples, identify which of the following is a lower pair? i) cam-follower motion pair ii)
revolute pair iii) planar pair / 96) &T 71T 3eEI0 W fAaR =, Afef@a & ¥ #la a7 aBr =W 2 i) F9-
Bl M 9T i) Ralege =W i) c@ew =1

(A)iandii

(B) only i

(C) only ii

(D) ii and iii

I (Answer): (D) ii and iii

STEAT (Description): 3R 9AX (Lower Pair) @ SIS g1 & =181 ar dcdl & oIg HUs U Tdg (Surface) & ¥ &
gl §, STdieh 1Y 9AR (Higher Pair) # U Teh foig am ¥@m & &9 # giar g1 Ralege 93X (Revolute Pair) 3R
Tl IR (Planar Pair) 3R 9 & 3ETEI0T g1 HhaA-HIa3R 9T (Cam-follower Pair) T gRR WX § Fifh U
Tt fig a1 Y@ W g B

97) Mass dependent property in thermodynamics is known as which of the following options? / 97) FsaAIfasT
# gegae W R qor | ffaf@a & & B Rewes & & & S s 82

(A) Stagnation
(B) Intensive
(C) Extensive
(D) Specific

3 (Answer): (C) Extensive

SATEAT (Description): SSATIART #, gedde W (@8R UM & fa&IRIcHS 0T (Extensive Properties) &gl STl gl
Y IOT YOSl & 3R AT GeTHT & FHAGUC 8id 8, S e, Geg e, 3R Fel Sofl| g@ll 3K, IgeT o7
(Intensive Properties) ged@TeT WX AR A8 XA, ST dIHH iR gara|

98) Consider an adiabatic process where the change in internal energy is -33 J for 3 moles of gas. What would

be the work done on the gas in such a process? / 98) t& ¥gasa yfhar W AR & 7@t 3 A 39 & v
IaR® Fo1 & aRada -33J 1 & afkar & 3 w B e & F=m @em?

(A) 30
()33
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()11
(D) 151

3 (Answer): (B) 33 )

SATEAT (Description): TGUTH UishaT (Adiabatic Process) #, AT &1 HGH-9&T Yed Bl & (Q = 0)| FSHATTIART
& Ugd fiad & AR, AU = Q- W, STgT W YOTTell gaRT fahar arm R &1 <if Q =0, AU =-W| Tgl AU =-33 ]
fear amar g, safow -33 =-w, Tad W =33 J| Ig Jomell garT fohdm s/ & §, $afa gumelr W fhar = &1 -
33 J g1em, Afehst aR#ATOT 33 J B

99) Which of the following statements do not describe the second law of thermodynamics? / 99) fA=faf@a &
¥ FNT A1 FUT FATTAH F qE TH FT avie & Far 32

(A) Heat cannot flow from a colder body to a hotter body without external work
(B) The entropy of an isolated system always increases

(C) The efficiency of a heat engine is always less than 100%

(D) Energy can be converted from one form to another

37X (Answer): (D) Energy can be converted from one form to another

SATEAT (Description): FSATIAHT &1 g8 AT (Second Law of Thermodynamics) FAT gFdicRor i faem, Teerdr
# geftr, 3R FTAT SofeT AT G&Tar Hi WA § HATT §1 "Soll &l Teh & ¥ g8 & H qRdfcid a1 S Fhell g
Tg FSARIAET & ggel [T (First Law) T U g, ST Foll TIETT &t g2ATdT &

100) For a steady flow system, the mass flow rate is given by which of the following equations? / 100) & &R
yatg yorrelt & fAT, goua yarg o) Mrafaf@a & @ e aHetor garr § sl @2

(A) m = pAV

(B) m=pA/V

(C) m=pV/A

(D) m = A/pV

W (Answer): (A) m = pAV

&qTEAT (Description): 2R waTg 9uTell (Steady Flow System) &, gedTT 9aTg &X (Mass Flow Rate, m) T I70TAT
A & fAT I m = pAV &I 39T AT ST §, S8l p &d I beled, A SHIH-HFAT T &40, AR V Farg &1 a7
g1 Ig AT AT (Continuity Equation) &1 HeT &9 g

101) Identify the CORRECT statement with respect to the magnitudes of different quantities for different
thermodynamic processes. / Rffie Feamrfahr ufhansit & Qv AT A=t & oREwr F g6y & T8 Faa
#T ggaT H

(A) Heat loss and work done for isentropic process is same / 3Tg8cifUe Ufshar & fow FeaAT g1fer 3R foar /=
F FAW &
(B) Heat loss and work done for isothermal process is same / 3TSEUF IfshaT & T FoaT gfer 3R fhar amar
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(C) Heat loss and work done for isobaric process is same / 3Ts&aRE ufehar & faw Fsar gifa 3R foFar =+
AT §

(D) Heat loss and work done for isochoric process is same / 3T8&IRIRS Ifhar & fow FeaAT gifer 3R fohar =
T AT §

3w (Answer): (B) Heat loss and work done for isothermal process is same / 3T8&U YishaT & foIT FAT g1fer
3R fFar s F @A §

SqTEAT (Description): T 3SAIUH IfshaT (Isothermal Process) &, dma# 82X (8T &1 T 3meet 3 & fav,
3idRe ol 7 aRadel (AU) T BiaT & Fifd T8 Fael dradA W FAIR A 81 FSARAR & qga Faw &
ITER, Q= AU + W df AU =0, 38T Q= W| SHHT Aderd § o JOTell 1 & 918 FSAT (AT FSAT gIfel) U @
¥ forw ot R A gRkafdd & S gl

102) The Young's Modulus can be defined as the ratio of which of the following? / I3 AT+ # AFAfaf@d &
¥ S Iqaa F & A alenf¥a frar smoawar 82

(A) Normal stress and Normal strain / &= gfase 3R @ ﬁmﬁr
(B) Normal stress and Shear strain / &#=g Sfidee 3R 39901 faehia
(C) Shear stress and Shear strain / 39&qoT Ffdeel AR HEI0T faHhfd
(D) Shear strain and Normal strain / 3(9&9oT i 3R A fapia

3a% (Answer): (A) Normal stress and Normal strain / ST dfddd 3R AT ﬁ?{_ﬁ

=qTET (Description): T3 AT (Young's Modulus), TS Icamedar AT #Y &gl ST ¢, g & fd & IgaR
A gfdse (Normal Stress) 31 AART faswfa (Normal Strain) & 3541 8laT &1 38 E = 0/ € G@RT 2T
STl 8, 181 o HHT Tideo § AR & QAT fapia 81 I8 @l &1 wordar &1 &9 &

103) Consider a thin-walled cylindrical vessel having diameter 'x'. What would be the value of shear stress
given that it is constrained to internal pressure 'I'? (where 't' is thickness) / & gdell &aR arel S[FR daiel

W AR F w5 @ '} §1 IR’ 3/ afls gEg ' 9e @i R QY AR |9 &1 A1 #7211 g@em?
(STeT 't' AleTS B)

(A) Ix/2t

(B) Ix/4t

(C) Ix/6t

(D) Ix/8t

3 (Answer): (B) Ix/4t

SATEAT (Description): Idell ddR dTel JofelTehR el & foT, IR daTra (Circumferential/Hoop Stress) &1 g
o_c=Pd /2t glar &/ 37aed Fara (Longitudinal Stress) #T 7 o_| = Pd / 4t 81T 81 &Teiiteh Woal 7 58 RN &H

SARKAREPAPER.COM

Information available on Sarkare Paper may contain errors; please verify all important details from the official source before relying on them.



SARKARE PAPER

EXAM

r

FET I §, dAfeheT QT a0 ol 7 Ig 36EET dalra (Ix/4t) & §F @ A TIT 1 SoledlR ool 7 A
R & (t_max) = (6_c-o_l) /2 = (Pd/2t - Pd/4t)/2 = Pd/8t 81T &, ST Tased & 16T g1 safaT, [adedl &
3THR, TEr 37 Ix/4t g

104) While subjecting water to heating techniques, identify the sequence in which the various phases of steam

are formed upon continuous heating of the sample. / 9T #Y I FIA AT THalpl & eleT FIF AT, 39 FH
# TEa FY FEH T F AR T A W A9 F (Bffes wwor (%) a9 §

(A) Wet steam > Dry saturated steam > Superheated steam
(B) Wet steam > Superheated steam > Dry saturated steam
(C) Dry saturated steam > Wet steam > Superheated steam
(D) Dry saturated steam > Superheated steam > Wet steam

3@ (Answer): (A) Wet steam > Dry saturated steam > Superheated steam

SATEAT (Description): SI§ Tl &1 o@AR 31 AT ST &, A T6l Tg HJol el Joidl gl T g arfeud giet
T &, [ "de A" (Wet Steam) SeTcll & foidd el 3R areq gl Alsg &ld &1 St-oid 31T dec! &, AR
el arsq F Feel STl g 3R "3 AYes TEA" (Dry Saturated Steam) ST g1 SHb e 3R IH el T
"GUREIes FEA" (Superheated Steam) S7c §1 SHIAT, WET A dc FEH > 35 AYWS TH > FHERS A B

105) What is the maximum stress in the stress-strain curve of a ductile material? / 37 91 & Elﬁil'ar-ﬁT%
% A AfFaw yfdesd Bra=m gar &2

(A) Elastic stress / Solliecs &
(B) Plastic stress / coTf®ea &
(C) Ultimate stress / 3ieciHAeT &¢H
(D) Fracture stress / }ha=R &H

3T (Answer): (C) Ultimate stress / 3fecidae T d

SATEAT (Description): &= Y& (Ductile Material) & Sfdeie-fashic ash (Stress-Strain Curve) #, 3f&iehad dfidere
& HeeIAT FH (Ultimate Stress) AT HeEIHT TrATSST T &gl SIIaT g1 T§ dsh T 3 §g glar ¢l 39 foig
& dle, AT IeeT et (Necking) Y& & &l § 3R 37cd: e fdig (Fracture Point) 9 g€ Siiel &, 5181 Ticisol
% BT

106) What type of reservoir is used in a single column manometer? / el Hiad AT § FF v F
ST FT 39AT fFAT SATaT 8?2

(A) Small / BTer

(B) Large / &i3T

(C) Extremely small / 37c3d BreT

(D) Size is irrelevant here / 37X g1 39T &
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3 (Answer): (B) Large / §3T

STEAT (Description): R8T #led HaAHeI (Single Column Manometer) &, Ueh 3T STl T (Large Reservoir) 3R
T DI U-CIE ST Bl 81 93 STelT &1 39Aler SHTAT fFam Sirar § arfs gard o) gl uX STellerd 7 alel
TR # TRIEe o107 g1 S88 A T g1 Sl & Fiieh dhael BIET Holl H el TR & IRaclal S AT ST
gl

107) Acceleration of flow inside the centrifugal pump is done by which of the following parts? / 3T 99 &
3eX yaTE &1 caor Arafaf@a & & frw #mer ganr frar smar 82

(A) Diffuser

(B) Nozzle

(C) Throat
(D) Impeller

3 (Answer): (D) Impeller

SATEAT (Description): 39sa1d 94 (Centrifugal Pump) 3, 379 (Impeller) T goferele #mer & 5@ a1 (Vanes)
A &l 519 3FIeR gAT §, A Tg Rl N 3¢9 39T Y&l Il &, T el T caRor gar § 3R 3@ aifder
Foll 96 ST g1 I AT Foi ag A fSrgeR (Diffuser) # gamd Foit # qRafdd &l ST 8l

108) Match the following columns of gear names and their areas of application. / R am@t 3ilx 3% 31'§|_;§I'€l’|'JT
&l & rfaf@a st &1 Bee w3
Column I:

1. Rack Gear

2. Screw Gear

3. Spiral Bevel Gear

4. Worm Gear Pair

Column Il:

A. Reduction Gearing for ships
B. Anti-reversing gear device
C. Printing press

D. Automobile engines

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

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

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

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

3N (Answer): (B) 1-C, 2-B, 3-A, 4-D

SATEAT (Description): ¥& I (Rack Gear) &1 393iter fHifeer 9 (C) # fohar ST 81 & R (Screw Gear) &r
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39t UA-Rafder f3arsd (B) & &9 A favam Si7ar g1 TSl dad X (Spiral Bevel Gear) T 3931eT Sigrail H
ReerersT TaRer (A) & v fFar Sar &1 97 R =R (Worm Gear Pair) &7 393197 3ifeiAlasd Sofel (D) & famar
ST g1 safoT, ¥Er e 1-C, 2-B, 3-A, 4-D §l

109) Which of the following is a dimensionless quantity? / AFafaf@d & @ Fia @ v JaRa amr &2

(A) Stress / wfdser
(B) Strain / fasfa
(C) Pressure / g1d
(D) Shear modulus / 39%90T HT4TH

3@ (Answer): (B) Strain / fashfar

SATEAT (Description): afd (Strain) &1 o€ & IR & gRad AR HT A & I & &9 & gRR
fohar SITaT §1 ik Fg &l TAE ARIAT (S ASIS/caTS) HT I &, SATAT ST dhIg Fehls AT f4AT (Dimension)
Tt gl ufdee, g9, 3R 39waer Adis T A /AT g § @R ML)

110) Consider the given statements, identify the CORRECT one given that both have equal cross-sectional
areas. / QU ¢ Fy=l W AR F, TG Fya A TG F I€ 4@ §C & gl H1 IHIEY F1E ST FA ¢

i) Both hollow and solid shafts have equal rigidity and power
ii) Solid shafts have greater rigidity and power than hollow shafts
iii) Hollow shafts have greater rigidity and power than solid shafts

(A) Only ii / hae ii

(B) Only iii / &aeT i

(C)iandii/ i3 ii

(D) i and iii / i 3 iii

3 (Answer): (B) Only iii / &haeT iii

SATEAT (Description): THATA 3A9EY FHIc &19%el (Equal Cross-sectional Area) & oI, @@l e (Hollow Shaft)
I STScd 3TEQT (Polar Moment of Inertia) 31& e (Solid Shaft) T = & 31f8sh 8T &1 =i Toam (Rigidity)
3R afFd (Power) ST5ca YUl & FAWIUN gl §, sl Wiwer e # 3ifte zoar 3 ufed gl 81 safav,
FYUT i TE

111) Two shafts in parallel is subjected to Torque T1 and T2 respectively. Typically, the total torque T on the
composite shaft can be represented by: / TAHAIGR A & AMFE FAA: € T1 AR T2 & 3reler & 37 ak |,

AT AFE W F <t Tasar & @ frwd qarr gufar s gar 32

(A) T=T1=T2
(B) T=T1-T2
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(C) T=T1+T2
(D) T=T1*T2

W (Answer): (C) T=T1+T2

SATEAT (Description): ST &1 MFE FAER H F3 I &, il 37 W ol drell Fel ik (Total Torque) Fedeh TS
W ol dTel Cleh &1 AT BIaT &l TG HWell HAIST (Series Connection) & fa9did &, ST8T cieh HATT TGl & olfehol
FIofir TA®IOT (Angular Deflection) fe=T giar g1 s&fow, T=T1 + T2|

112) X is a process carried out to maintain the level of total dissolved solids in the boiler water. What is X? / X

9 & Tl A o el §U B & T B A€ [@aA & AT Y S arell v gfshaAr g1 X F4T 82

(A) Deposit control

(B) External water treatment
(C) Boiler meltdown

(D) Boiler blowdown

3 (Answer): (D) Boiler blowdown

SATEAT (Description): SITeX sals13+7 (Boiler Blowdown) Teh 9fshar § fS@# sTgeR & st Ui [AFrar Sirar &
e et g g geraf (Total Dissolved Solids, TDS) &t @igar Fafya @1 afe I§ TR agT 318 g JATar §, ar
g Thel §ef Tohdl ¢, [TaH FSAT GEATGRUT HA &1 Sl ¢ 3R SiFeR &7 &l @ar §¢ AT gl

113) Which of the following processes is not in the Otto cycle? / Ffaf@a & ¥ &l & ufhar 3ieY o= &
&

(A) Isentropic compression / 38T HFIAT

(B) Isentropic expansion / 3TSdclUeh TFgUelel

(C) Heat rejection at constant pressure / &R gt 9X FSAT &I fAhdeT

(D) Heat addition at constant volume / 2R 3TIdel 9X FSAT &I JIET

3T (Answer): (C) Heat rejection at constant pressure / 2R gald X FAT & e

SgTEaT (Description): 3l T (Otto Cycle) IR Ufsharatt & &= §: (1) 3Msdcife FUis, (2) R 3 de «) FeAT
ST, (3) 3sHAts fAFaR, 3 (4) R 3ade ) FeAT 3disid| s8A [RUT qarg o oAt 3edisfa &
gfshaT ST giaY; T Sretel °sh (Diesel Cycle) &1 REET B

114) Which of the following options represents the property of fluid to oppose the relative motion between its

different layers? / frsaifaf@a & @ Fla @1 Reves ava A Affiewr @l & fa wnder afx F1 {AAT w3 F o7
& geifar &2

(A) Surface tension / TXHT <A
(B) Viscosity / eametar (faenifac)
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(C) Osmosis / 3EAfaT
(D) Buoyancy / 3cTolTashdr

3w (Answer): (B) Viscosity / 2a1dT (TAEhifad)

SATEAT (Description): QAT (Viscosity) Teh el Terd &7 90T § ST 38ehT fafdiest Wl & drar @mdet a1
(Relative Motion) T faR1er &&dr &1 Ig 37dRe &7 (Internal Friction) & &9 & $1F T g1 51§ el &1 T
W Y T & AT Al Il &, Al ATl df $H I i AU HLar gl

115) Which one of the following compressors has the maximum RPM? / @&faf@a # & fFw 9w &
sfwaa RPM giar &2

(A) Axial flow compressor
(B) Centrifugal compressor
(C) Screw compressor

(D) Gickle compressor

3@ (Answer): (A) Axial flow compressor

SATEAT (Description): 3767 watg #9ET (Axial Flow Compressor) &, aT 3187 & AR dgaT & 3R =97 +5
e AR T sz & 9fFaar g &1 38 BAseT & SRT, Ig A6 (Centrifugal) a1 T (Screw) AT &Y
Jelell # Sga 3T RPM (9 AsTe shifaal) &R e T Tl &1 FHHT 39NN HATR T S $71 H fham e
J

116) Consider a riveted joint, identify which of the following forms is not present in this lap joint. / & Raes
s W R R, Arafaf@a & @ #la @1 w7 39 dw Az 7 Alsg 78 8, w1 ;W

(A) Shearing failure of plate
(B) Bearing failure of plate
(C) Tensile failure of rivet
(D) Tearing failure of plate

IW (Answer): (C) Tensile failure of rivet

&gTEaT (Description): Racs Siis #, Rde HHAR WX 39&Y0T (Shear) AT §IRAT (Bearing) H A%el gl g, Fifh o
BT 813 & 3R 37 W FaE! a8 F FAT gl Tole deled (Tensile/Tearing) # fawer & Ihdr g1 Rae &1 dadd &
fawer g IMAAR W 8 glar Fife Rde W oo arer S 38 FIcad AT Galel Hr HIRNA AT &, Gidel I AL

117) Consider a driving shaft and driven shaft having d1 and d2 discs, respectively. What would be the number
of pairs of the contact surface in this disc clutch system? / s&er: d1 3 d2 3%+ g g are 3 Baa

are W AR | 50 B F Foa Rved § 9o wag & oAt A @& fraeh e

(A) d1 +d2
(B) d1 - d2
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(C)d1+d2-1
(D)d1+d2+1

I (Answer): (C)d1+d2-1

SATEAT (Description): Ueh f3F Foral T8¥CH #, §9& Al (Contact Surfaces) T H&AT I 0T I n=nl+n2 -
1 @RI Fr ST §, S8l nl grsfaer f3we & T&am § 3R n2 f3aar f3ee &r @@ &1 Jg7 d1 3R d2 sweer: gisfder
3R 391 f3&h & G&ar 1 g g1 ST, 9 Hclgl & AT I T d1 +d2 - 18|

118) Consider a beam sustaining a load of "L" kN at its center. Which of the following options gives the
maximum bending moment of the given beam? (where | is length of beam) / 319st &g & "L" kN & HX &I 10

WA i 7 W AR F AT & ¥ 9 a1 Reew 3afEwan T aeie aar §2 (ST 167 i a9 ?)

(A) LxI/4 kNm

(B) LxI/2 kNm

(C) L/l KNm

(D) LxI KNm

I (Answer): (A) LxI/4 kNm

SATEAT (Description): Tsh HTURUT AT §i# (Simply Supported Beam) foifish &g W T fdig #IR (Point Load) L
S g, 38 fv 3ifReas dehet 3MgUT (Maximum Bending Moment) &g WX 8T &1 38T g3 M_max = (Lx 1) /

4%, TRl Lahg IR SRTRIT 31— R § 3R | i &1 &eig €1 I8 A a7 & B W g 8 ¢l

119) Fill in the blank with an appropriate option: As per the second law of thermodynamics, the entropy of the

universe is over the time. / 399%a RA%er ¥ R e 1 qfet AT FwATAA F @ Fww &
AR, SEATS A T TAT F WA gl

(A) increasing / d&dr

(B) decreasing / &recir

(C) remaining constant / 2R Igar

(D) first increasing and then decreasing / 9o §adl § T "edr

3@ (Answer): (A) increasing / Sl

SATEAT (Description): SSATIANRT & @Y FUH & 38R, Ush gUs Yol (Isolated System) T T=grdr (Entropy)
GART ot § AT O T@elr 8, 3 Tech =1t &1 HUfeh SEATS &I Teh GUeh YUTlell AT ST Hehell 8, SATAT SEATS
T Tegidl TAT & ATYT RPINAR Fedl @dT &1 39 "Teerdl &1 dR" (Arrow of Time) 8 &gr J1ar g1

120) Which of the following unit conversions is NOT correct? / Amfaf@d & & Fla a1 s TERor T 7T
14

(A) 1 Pascal =1 N/m?
(B) 1 Mega Pascal = 1 N/mm?
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(C) 1 Kilo Pascal = 10 N/mm?
(D) 1 Giga Pascal = 103 N/mm?

3™ (Answer): (C) 1 Kilo Pascal = 10 N/mm?

=qTEAT (Description): GaTd (Pressure) dT SHBAT T FUTARUT 3T JhR g: 1 Pascal =1 N/m? (A EEN| 1 Mega
Pascal (MPa) = 10° Pa =1 N/mm? (B &&l)| 1 Giga Pascal (GPa) = 10° Pa = 10®* N/mm? (D &gl)| @ifehT 1 Kilo Pascal
(kPa) = 10% Pa = 0.001 N/mm? gIdT gl T, 1 kPa = 10 N/mm? 3rerd gl

121) Consider 2 bars having the same diameter D, and lengths L1 and L2 that are kept in a line. Moreover, load
X is working axially on them. Which of the following options gives the CORRECT variation in the length of the

bar? / & 9fdd & W@ 7T v & =g D3R d«9d L1 3K L2 e 2 aRY 9 AR Y1 38%@ 3r9En, A5 X3 W/
T T F FH FT W g1 Ffaf@a & ¥ Fla a1 ey aR i da95 § 8 IRada Fr gaar &2

(A) PRDY4E x (1/L1 + 1/L2)

(B) 4P/mtD? x (L1 + L2)

(C) 4E/mD? x (L1 + L2)

(D) ERDY4P x (1/L1 + 1/12)

3@ (Answer): (B) 4P/mtD? x (L1 + L2)

SATEAT (Description): $@ell # J3 §R & AU, %l §¢d (Total Elongation) Yedeh R & §erd ol I gIal &1 Sod
T 4 & =PL/AEE| TgT A =nD¥4 3R P =X (dIS) gl $HAT, 5_total = (P *L1) /(A*E)+(P*L2)/(A*E)=P/(A
*E) * (L1 +L2) = (4P / nDE) * (L1 + L2)| TGl E T 1918 faahed & EsTgT g, ifchel fasheq (B) H 4P/mD? x (L1 + L2)
fear a=r &, S E 3 BISH ITeid &, dAfeheT 8T 3T Qheal & I8 98 [aead gl

122) What is the efficiency of a heat engine, given that the heat energy taken from the source is 950 J and the
engine gives out 570 J to the sink at the end of the cycle? / AT g7 FiI g&TdT AT HY I AT @ o 7§ FsaAT

FaT 950) ¢ 3R 594, 9F & 39 H @& A 570 ) FAT FAT UG HIAT 872

(A) -0.4%

(B) -0.6%

(C) -40%

(D) -60%

3@ (Answer): (C) -40%

SATEAT (Description): AT $oTeT &1 a7 (Efficiency) & HF n = (Q_in- Q_out) / Q_in &1 I8 Q_in =950 J 3R
Q_out =570 gl 38T, n = (950 - 570) / 950 = 380 / 950 = 0.4 AT 40%| gTlifh faeheul & FHUNMcHS e (-40%)
feam 11 B, St ehelichl ®T & 7ol €, olfehel HoTac: faehed & JfE &1 WEY cafm 40% Bl

123) In which of the following applications is the principle of refrigeration used? / FFfaf@d & ¥ Fx
AT # wefiae & Rguid #1 39T fRar Sirar §?
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(A) Greenhouse maintenance / NAG3H IEIWIT

(B) Fluid processing / & 9ETHIOT
(C) Dehumidification of air / arg &1 fARTETRTOT
(D) Water heating / STel dTdeT

3@ (Answer): (C) Dehumidification of air / @R &1 fardienor

SATEAT (Description): YNidiel (Refrigeration) &1 ffetidl Ay T 38T #¥eh 3HH HiS[g STol aTq H HUfAd HA &
fore 3u2ier fovar Sirar 8, 98 ag @ ol g S §1 39 9fshar @l arg @l fSRiEiRor (Dehumidification) @gr
ST 81 Tg SeNdel &M Ueh Hgedqol eIoNer &, WHa STerarg fa=or #|

124) Identify the correct examples listed for the following types of boilers: 1. Horizontal boilers 2. Vertical

boilers 3. Fire tube boilers 4. Water tube boilers / fmfaf@a yer & afaer) & fav ey ¥@ 3ameon
Tgde 3 1. &ifder ager 2. FEET §iger 3. BRR TId aer 4. aeY Tgd dier

(A) 1. Cochran 2. Lancashire 3. Cornish 4. Wilcox

(B) 1. Lancashire 2. Cochran 3. Cornish 4. Wilcox

(C) 1. Lancashire 2. Cochran 3. Wilcox 4. Cornish
(D) 1. Cochran 2. Lancashire 3. Cornish 4. Wilcox

3@ (Answer): (B) 1. Lancashire 2. Cochran 3. Cornish 4. Wilcox

SATEAT (Description): SRMAT digeR (Lancashire) T &ifast s1¥eR (Horizontal Boiler) 1 R STFeR
(Cochran) T et sfFer (Vertical Boiler) g1 @ifel2r SideR (Cornish) T BRRY <& drer (Fire Tube Boiler)
g daeler US fderhlerd (Babcock & Wilcox) Teh @Tex & side (Water Tube Boiler) &1 $afaT, @l e 1.
Lancashire, 2. Cochran, 3. Cornish, 4. Wilcox &1

125) Identify from the following the dimension of... / wifaf@a & ¥ AT A vgawr F... (W 3o 7)

(A) 2
(B) 4
(€)9
(D) 21

3@ (Answer): (A) 2
SATEAT (Description): 921 3L &, olfehel HIAGI:, Ueh FAGIS erd (Isotropic Material) & T Tadd Teameyr

& (Independent Elastic Constants) &I H&dT 2 glcll & (S8 TaT AT 3R GigHl 3uTel) | IS 9ol T
TITEY &I & 3 & aX # & af 33X 2 &l

126) Consider the following image, identify the simple machines used to construct this compound machine. /

farifed & W AR N, 39 FuEs 7T & @A & QT 3gaer #F J arelt @ i« & gg=e F:X

(A) lever, wheel and axle, pulley
(B) axle, inclined plane, pulley
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(C) wheel and axle, lever, inclined plane

(D) lever, inclined plane, pulley

3 (Answer): (A) lever, wheel and axle, pulley

=4TEAT (Description): Bfd & Us ATl Uhssl arell @3l (Fishing Rod) f&@rs 315 &1 30 Tah ofiaX (Lever) & &Y
# B, T Il 3N Tarhel (Wheel and Axle) & &1 & {er, 3T Ush el (Pulley) & &9 & HSl Gohsel T 3@T
ARG e arer Rew anfirer €1 swfoT, a8 o ey, e 3R vae, 3R g a7 HEe 8

127) If a gear has a diameter of 7mm and 440 teeth, what is the reference pitch of the gear? / af¢ & R &1
carw 7 @A 3t 440 @@ §, @Y AR @1 weet R F=4m @2

(A)5 mm

(B) 0.5 mm
(C) 0.05 mm
(D) 0.005 mm

3@ (Answer): (C) 0.05 mm

SATEAT (Description): X &7 HesT = (Reference Pitch) garhR &= (Circular Pitch) 8T &, foi& e dehel
aRe (nD) 3N aicl T HEAT (N) & Heura & &9 & IR fohar Sirar g1 g3 Pc=nD /NI Tgl D=7 mm 3R
N = 440 &| S&fIT, Pc = (1 x 7) / 440 = 21.99 / 440 = 0.05 mm|

128) Given below are the relations between the... / & f&w v Faut & fi=... (7T 31T 3)

(A)1
(B) 2
()3
(D) 4

I (Answer): (A) 1

SqTEAT (Description): 2= e 81 IS I8 TR Jrgar a1 fondll 31T Taer & aR & §, Y hudm Q0 9T Tkl
H| AT, R e 1:1 81 W grsfder 3R f3ae R & aifa @ gl B

129) Consider the given image, identify the type of lever given. / &7 a1t 7 & v 717 gy & yoR i gga=T
C Y

(A) Zero class lever

(B) First class lever

(C) Second class lever
(D) Third class lever

3T (Answer): (B) First class lever
STEAT (Description): &fd & U siddl 39X (Bottle Opener) @M 1T 1 Sidel 3R T gUH Aol &7 ¥
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(First Class Lever) §| 8 31eid@ (Fulcrum) IR (Load) 3R 9ame (Effort) & &g & gIaT g1 37Telg did # gIaT §, AR
Teh fAY W (Sl & gahet) 3R 9 gEy Y W o@mar S g

130) X is a reversible process with no heat loss. X can be which of the following processes? / X t& wfaadt
fhar & SEH F1$ A1 @1 a1 1 X Refaf@a & @ wla @ gfkar @ g @2

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

3@ (Answer): (C) Isentropic

SITEAT (Description): U THUCIMS UfhaT (Isentropic Process) Teh Ufdad! &&uisH (Reversible Adiabatic) wfsar
g, o & ar AT gomel 7 gaew R & AR A & T Fpereh § (Q=0)1 AfF B FeAT @i A @ AR
gferar gfdadt gidr g, Tegial 2R @l g1 $afeig, X T FHATIae IiohdT ol

131) According to the heat transfer loops in a refrigeration system, which of the following pairs indicate the
initial and final loops respectively? / wefiae worrell # F©AT FEATTROT oW & IR, Aeafaf@a & & i @1 ssr
Fwae: YRR AR ifae qu i gefar 82

(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

37 (Answer): (B) Indoor air loop and cooling tower loop

SATEAT (Description): Teh F2iidel UMl H, ITAT §EATCRUT T YRIAS oF HHAANR T FASK T o (Indoor Air
Loop) BIdT &, ST@l 387 gaT IRFIRA Bl & 3N FAY ¥ FSAT IaMWT cll &1 3T o Hid eraw oqu
(Cooling Tower Loop) 8T §, STgl shawieiy & AT STe) aidiaRur & B S ¥ gafae, yRfs 3R 3ifas o
FHAA: FASN T A9 AR FHfier eax o g

132) What do we alternatively call the Von-Mises theory? / & ai-#Asfaw Riguia &I dofeud w7 F Fa1 Fga
£

(A) Maximum principal stress theory

(B) Maximum principal strain theory

(C) Maximum Shear stress theory
(D) Maximum Shear strain energy theory

3 (Answer): (D) Maximum Shear strain energy theory
SATEAT (Description): al-ATSAE AcUid (Von-Mises Theory) &I 3fsdd 3r9&avr fasfa et ffewid
(Maximum Shear Strain Energy Theory) a1 3f8isda fa®9or ST fgyid (Maximum Distortion Energy Theory) #
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Yg ST &1 ¥€ ded gerdl & fow 3uged ¥

133) Which of the following options is CORRECT for determining the centre of pressure? / 9@ & #g I
Ui & & R ARf@a & ¥ #ta a1 Rees 78 ¥

(A) Conservation of heat is used to determine the centre of pressure

(B) Conservation of energy is used to determine the centre of pressure
(C) Mass conservation is applied to determine the centre of pressure

(D) Balancing of Momentum is used to determine the centre of pressure

3 (Answer): (D) Balancing of Momentum is used to determine the centre of pressure

SATEAT (Description): GaTd & g (Centre of Pressure) &1 fAERd & & faw Ha91 HJeleT (Balancing of
Momentum) &1 39T {31 ST €1 &od & e @I [@UROT aXd G4, §4 90 G@RI oMU T Hel g AR 38H
geT R GER a0 &, S GaeT & @etnd § 6fed §1 Ig diar & o gara aof 1 GRomeAr 37 fig W s
T & Sfgl IROMAT 3T = g ¥

134) Match the following steady-state devices to their corresponding steady flow energy equations. /

frfaf@a U-3raeyT g 3THRION F1 Idd FIT AT a8 FaT FAR0N & Aas)
Column I

1. Boiler

2. Compressor

3. Turbine

4. Nozzle

Column Il:

A.W =m(hl-h2)
B.v2 =v2(hl- h2)
C.W=m(h2-h1)
D.Q=m(h2 - h1)

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

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

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

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

3 (Answer): (B) 1-D, 2-C, 3-A, 4-B

STEAT (Description): SR (Boiler) H FAT SET ST €, 3@l Q= m(h2 - h1) (D ¥&N)| HIE (Compressor) W
F fRar ST §, safelw W = m(h2 - hl) (C 8| Taiga (Turbine) gaRT &R f&RaT SATAT 8, 38T W = m(h1 - h2)
(ATEY)| Aol (Nozzle) & 9T Sodr §, 3TTAT v2 = v2(hl - h2) (B TEY)| 3aTAT, & & 1-D, 2-C, 3-A, 4-B 1
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135) For a closed system, identify the processes where the following quantities are zero. 1. Heat 2. Work done
3. Internal energy change / @& §& gorrelt & forT, 37 ufthansit it ggaer &Y se1 Aeafaf@a AW o= 81 1.
FoAT 2. a1 1 1 3. Wals FoT aRadsT

(A) 1. Isothermal 2. Isobaric 3. Adiabatic
(B) 1. Isobaric 2. Adiabatic 3. Isochoric
(C) 1. Adiabatic 2. Isochoric 3. Isothermal
(D) 1. Isochoric 2. Isothermal 3. Isobaric

3@ (Answer): (C) 1. Adiabatic 2. Isochoric 3. Isothermal

SATEAT (Description): (1) $8ISH (Adiabatic) Wisham # FSAT &1 E-Hal T &Il & (Q = 0)| (2) HTSERINS
(Isochoric) UfsFaT & 3madsr fEeR BT §, safaw fFam 3 & o= 1T € (W = 0)1 (3) ST (Isothermal)
gfhar & amgA R gar €, safaw 3aRe o 3 aRader = &ar & (AU = 0)I safeT, @8 %A 1. Adiabatic,

2. Isochoric, 3. Isothermal g1

136) If F is the frictional force and Fmax is the maximum frictional force, in the case of static friction, what does

F<Fmax imply? / af& Feador o § 3R Fmax rf@%as ador oo §, af T4+ ador & AT F F<Fmax &1 F41
aread @2

(A) The body is at static equilibrium
(B) The body is in motion

(C) The body is at limiting equilibrium
(D) The body is in dynamic equilibrium

3T (Answer): (A) The body is at static equilibrium

SaTEdT (Description): T Tfas &¥ur 96 (F) 31f8eds TAfAe a1 a7 (Fmax) & & giaT g, dF 34T FAdad ¢
fo aeq 3reh off FagraTawdr & § 3N 38 W oM a7 SEd I 6¥T 9 @ HH A7 U gl TE Rl wdfaw
"ol (Static Equilibrium) & goifell &1 If& F = Fmax g, a @& a1 Y& e & HaR T gl (Limiting
Equilibrium) |

137) Calculate the temperature in Kelvin if the room thermometer measured the temperature to be 25°C. / afg

FAY BT JATHET YA 25°C AT §, A Fieasd H dIHA $Y I0AT HI|

(A) 200 K
(B) 275 K
(C) 298 K
(D) 300 K

3 (Answer): (C) 298 K
=qTEAT (Description): Afeaad (Celsius) T Hfedd (Kelvin) & deoet & forw, g7 afcqaw amaaT & 273.15 Sigar
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8Yar &1 Igr argAT 25°C far I/ &1 3gfaw, T(K) = 25 + 273.15 = 298.15 K, fTS& o1ere7aT 298 K forar 31 Heharm B
Fiedsd AT TRIeT a9 A= 8l

138) Which of the following formula CORRECTLY represents the Grashof's criterion in four-bar linkages? Given;
s — length of shortest bar, | — length of longest bar, a, b — length of the intermediate bars / @&faf@a & ¥ sl

AT YT GR-GR fadFer & ameie & ARIEs F @& G F qutar 82 RBAm m 8 s - a9 o) IR i o<1, | - g
8 IR T d9TE, a, b - ALYl IR A FAOTS

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

(B)(@a+b)<(s+])

(C)(a+s)<(l+hb)

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

3@ (Answer): (A) (s +1) < (a +b)

STEAT (Description): AMRITE T AEs (Grashof's Criterion) Ueh IR-IR foldhel (Four-bar Linkage) & arfa &r
HHTGAT Y TR ar &1 38 AR, I e I 3R Fa ol IR A Fa1S HT AT 3 al IR A o/ars
& AET @ HA AT SN G &, Al ool H HA ¥ A U a- Q07 gUld & Hehell ol I (s+1) < (a+b)l

139) In the following figure, bar X has been given a translational motion in a direction depicted in the image.
What will be the direction of the motion of the bar Y due to the motion of the entire gear assembly? /

ffaf@a srefa &, T/ X 1 ofF & Ui 7§ e # ve cweREw ofa & 7 §1 Q¥ PR e & afd &
FROT gR Y &Y afed &Y feam F=ar gef?

(A) Bar Y moves towards right

(B) Bar Y moves towards left

(C) Bar Y will show no motion

(D) Data is insufficient

3 (Answer): (B) Bar Y moves towards left

SATEAT (Description): B3 #, AT &1t s@ar @ 718 § S T @ a1fq (Translational Motion) X W@ Bl
519 gX X &8 3N a1fd & 8, ar T8 R &1 gfdionad (Clockwise) GATAT §1 I8 gOTe 39T R Y ardATad
(Anticlockwise) ATAT &, 3R J§ %A SR W@l 81 IHd H, IR Y I o FRR FATEd gaem, o ad ) Y a8 3R
aTfer ania|

140) Fill in the blank with the CORRECT option: 12 bar is equal to ./ T8 e @ Raa vuer & qfd
AT 12 bar & ST gl

(A) 1.2 x 10° Pa

(B) 1.2 x 10° Pa

(C)1.2x10*Pa
(D) 1.2 x 10% Pa
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3™ (Answer): (A) 1.2 x 10° Pa
&gTEAT (Description): 1 dR (bar) = 10° 9r&hel (Pa) 81T gl 3&faIT, 12 §X = 12 x 10° Pa=1.2 x 10° Pa| J§ @
$ SHSAT HT T AT FYIAROT &1 I (Pa) ga1d F S| SFHIS gl

141) Determine the number of equations to find out the unknowns for a 3D structural body having 15
unknowns. / 15 33T aT 3D WAATCAS fhT & AT AT HT ga1 oM & v gaeon fr gear [uiia
C Y

(A) 6 Equilibrium equations, 3 stress strain relations and 6 strain displacement relations

(B) 6 Equilibrium equations, 6 stress strain relations and 6 strain displacement relations

(C) 6 Equilibrium equations, 6 stress strain relations and 3 strain displacement relations
(D) 3 Equilibrium equations, 6 stress strain relations and 6 strain displacement relations

3 (Answer): (B) 6 Equilibrium equations, 6 stress strain relations and 6 strain displacement relations

SATEAT (Description): 3D #, Hell FHIHIOT (Equilibrium Equations) 6 81 & (3 T 3R 3 3Me0l) | Ufdeer-faepicr
HEY (Stress-Strain Relations) 8 6 814 & (3 AAT 3R 3 379%qo)| faspfd-faeurds &t (Strain-Displacement
Relations) 8 6 81 €1 S&AIT, Fel 6 + 6 + 6 = 18 HHAHROT &I &, ST 15 AT I T A o ToIv TATT

142) Which of the given option is NOT correct for Mohr's circle? / #lgX % ga & faw Ru v el & & i
a1 |er gt §?

[) Y-axis represents normal stress
II) X-axis represents shear stress
1) Half of diameter represents max shear stress

(A) 11 &Il
(B) 1 &Il
(€)1, 11 &1l
(D)1 &I

3 (Answer): (D) | & I

SATEAT (Description): AIEY & g (Mohr's Circle) #, X-37&T AHAT 9fdsel (Normal Stress) &1 g2 § 3HX Y-3787
3qwqoT gfdee (Shear Stress) &1 geffar &1 3AAT, F4e | 3R 1l 7aa §1 FUT 11 @Y § FAifF ga 1 B (3men
1) ATRdH 3IEI0T gfadel (Maximum Shear Stress) &l gRiTdl g1 SATAT, Ield HY=T | 3R 11§

143) Which of the following will be the result after the application of nozzle? / AT & HTIANT F dqTg
feafaf@a & & F=ar g e m?

(A) Velocity will increase and the pressure will decrease
(B) Velocity will decrease and the pressure will increase
(C) Velocity and density both will increase

(D) Pressure and density both will increase
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3 (Answer): (A) Velocity will increase and the pressure will decrease

SgTEAT (Description): T&h slsTel (Nozzle) Teh UHT 3UaRUT § ST §d & &aTd Foil (Pressure Energy) &1 st Fair
(Kinetic Energy) & aRafdd &l &1 519 &a Aol ¥ Rl &, Al $HhRI aold HA gl SIar § 3R 997 96 e
Ig Seifell & THeHic 1 39T 8, STel Ja1g 819 # gl W 997 dodl ¢ AR gard gedr gl

144) From the series of images given below, identify the combination engine. / # & 15 afdat # s@er |,
AT St T 9gHT FL

(A) BEADC

(B) BEDAC

(C) EBDCA
(D) EBACD

3@ (Answer): (A) BEADC

=qTEAT (Description): IR-E2I% ol (Four-stroke Engine) & Tsh T TET sl &: TRl (Suction), HHIST
(Compression), 91X (Power/Expansion), 3iR TaaliEe (Exhaust)| Sfaal &, B @I, E Ui, A 9TaR, D T9aie, 3R
CHS 3R T+ c2iiar &1 safaw, @8 e BEADC &1

145) From the options given below, which of these boilers are at a greater risk of bursting? / & QT v
fAdedl # @ FE R & Besd H AT JAF §?

(A) Lancashire
(B) Cochran
(C) Cornish
(D) Babcock

37X (Answer): (B) Cochran

SATEAT (Description): IR e (Cochran Boiler) Teh FtaltR BRIN-CIS SIToR &1 FHH Ggel HaT 3 gt
fSSiTss UHT BT § T 3©9 gaTd W Bl T Gl 3 Fiel g TR, Hiferel 3N daehich S1TeR hT Jeololl H,
FIatel IFeR H gard WAT HA gl & 3R faewe & Sf@d 31 g gl

146) Consider a belt having power transmission as PT and centrifugal tension as CT. Which of the following
options represents the CORRECT relationship between PT and CT? / PT & ¥ & UIaR iR 3 CT&H & &

HIFAT Il arel dec W AR #1 Feafaf@a & @ Fia a1 [fFea PT IR CT & AT 98 Fau Fr cafar 2

(A) CT increases the PT

(B) CT increases the belt tension without increasing PT
(C) CT decreases the PT

(D) No mutual relationship is present

3 (Answer): (C) CT decreases the PT
SATEAT (Description): 3TTIT d=ild (Centrifugal Tension, CT) Sec & Ifd & HRUT 3cUeel BT ¢ TE doc & Fol
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T T deIdT &, lfched ATFd TAROT (Power Transmission, PT) H TN 6T ¢aTl $H& AU, Ig IHThIH
AT T B HH A &l B, FAEd AfFd Heror &1Adar A g Sl 81 38fAT, CT 9 W PT e el B

147) You are using a separating calorimeter to calculate the dryness fraction of the steam. The amount of
steam condensed during the process is 5.1 kg and the mass of water obtained from the separator is 1.7 kg.

What is the dryness fraction? / 39 59 & [S&dl 3 FT AT FA & AT v IRRET Farleher 1 33T
X W@ & 9frar & SR wufaa o i A 5.1 kg § 3R AW F wied I FT gewAS 1.7 kg ¥ SFAr e
47 §?

(A) 25%

(B) 52%

(C) 75%

(D) 57%

I (Answer): (C) 75%

<gredT (Description): ST 3721 (Dryness Fraction, x) ST 31017 T x= (gn_or T FT GeTHATT - Ulail &l GeIHTT) /
Fol T I CeFHAT SaRT T STl §1 TGT Fel H9 = 5.1 kg AR 9=l = 1.7 kg &1 AT, x=(5.1-1.7) /5.1=3.4
/5.1=0.666 AT 66.7%| gTellieh, [ashedl & 75% Hel fehead ¢, Hefaa: 0T # JiE &1 FE T x = (m_steam -
m_water) / m_steam &, St 66.7% &aT |

148) For a simple case of a simply supported beam experiencing a point load at its center, which of the
following equilibrium conditions hold? At any point on the beam: 1. The algebraic sum of the moments due to
all forces 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 zero / 39A ¥ # TF fAg #RX FT ITHT FA A TF WYURYT FATAT o7 & o wAea ufa &
foo, fafaf@a & @ Fla @ dgaer A Fufa gt 82 fior v Bl ot g o0 1. @i = oo @ wef @&t &
FROT AUt HT AT AT T BT & 2. 7 W FE I qTe ddad Tl FT SO F9T LT § 3.
aifarsr T@ll 1 SO AT AW FHOMcHAT ([T ¥ FA) B ¢ 4. d7 q@rT Ieqera frar T m Fo @ T G
¢

(A)1and 2
(B)2and 3
(C)3and4
(D)1and 4

I® (Answer): (A) 1 and 2

SATEAT (Description): T3fde HJeleT (Static Equilibrium) #, &Y ord g glelt =g w: (1) @8l &t 1 TNeT L glelr
aIfeT (2F = 0), 3R (2) Tt Mol &7 AT e @ AT (EM =0)1 FUT 1 3R 2 T g &1 FUT 3770 §
Fifer &St el &1 AT YT BT §, KONcHS AT FUT 4 IeId § itk d1H HT <07 YT 741 i, diodh a8
e T &
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149) A linear body 5 m long, has been acted upon by a load of 100 N and is elongated to 5.5 m. If the area of
cross-section of the body is 1 cm?, calculate the Young's modulus of the body / T& 5 m & ¥ fE #I, 100

N R garT fFd 17 F&F § 5.5 m dF QRT 1T §1 I [T F Aoy F1e F Q9% 1 cm? §, ar Bz & For
Alsged Y A0ET F

(A) 107 N/m

(B) 106 N/m

(C) 10? N/m?

(D) 108 N/m3

3 (Answer): (C) 107 N/m?

SATEAT (Description): I3 A (Young's Modulus) &1 §F E=(F*L) /(A * AL) &l I8 F=100N,L=5m,A=1
cm?=10"m?, 3R AL=5.5-5=0.5 m| THHOT H AT I X E = (100 * 5) /(10 *0.5) =500/ (5 * 107°) =
107 N/m?| s&afaw, 91 #AMis 107 N/m? gl

150) Calculate the break thermal efficiency of an IC engine that has a break power of 630 kW, with a fuel
whose calorific value is 36 MJ/kg. The engine is expected to consume about 70 g/s. / T&F IC SsiaT T 9F g
gaTar Y e Y fFEH 630 kW i 3% iR § 3R 3uF §ue #1 FAO A 36 MI/kg ¥ F9I EART T 70
g/s 1 @UIT g dr 3w §

(A) 25%

(B) 50%

(C) 75%

(D) 100%

I (Answer): (A) 25%

saTEAT (Description): 5% U3e G&TdT (Brake Thermal Efficiency) @I &3 n=BP / (m_f * CV) &, STél BP 3% UK,
m_fsua &7 T 3R CV Hedr AT &1 TgT BP = 630 kW =630 ki/s, m_f =70 g/s = 0.07 kg/s, CV = 36 MJ/kg =
36000 ki/kgl SETIIT, n =630/ (0.07 * 36000) = 630 / 2520 = 0.25 AT 25%|
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