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Q.1 A solid shaft and a hollow shaft of the same outer diameter and length are subjected to the same torque.
Which one experiences lesser maximum shear stress? / A 80 A 3T a4 F 3 4T @@ AFE Fi
AT ANT (Torque) F 3T fvam simar &1 Frad s1feas srawaor yfdee 7 gem?

(A) Solid shaft / 3rF emoe

(B) Hollow shaft / @@ 2M¥e

(C) Same for both / @At # HATT

(D) Depends on material / 9gry W AR

3w (Answer): (B) Hollow shaft / @Raelr emee

SITEAT (Description): TS & AU 3f¥hdd 3IRIUT UfAS 7,0, = Tr/JEIT &1 THT 88 B 3R ga =
Torque & foIT @iger eMe & polar moment of inertia 31 AMFE AT Jfell H HA glcl g, AT 3TA AHf&hcH
shear stress 31f0& gIdT &1 37d: 3T AP H A AHdH 3w™or yfagd A giar g1 safav U v faewear & weaA
FT Ter 3 (A) Solid shaft g1 =fgw|

Q.2 A simply supported beam of length L carries a point load W at its center. The maximum deflection at the
center is: / U A FIA-GFAa A o dwar$ LY, A= B w Riveh duids § 3k 5 w g sm W
T B Fg | AAFAA [T F4r gem?

(A) WL® / 48E]
(B) WL / 3El

(C) SWL* / 384El
(D) WL® / 24E|

33X (Answer): (A) WL3 / 48EI

SATEAT (Description): shey ©X g 81X W aTell simply supported beam @7 3fiehcid deflection e W gIem § 3R
3BT AT S = WL /(48EDIAT 81 37a: T 3a% (A) WL / 48EI B

Q.3 Under pure bending, the value of shear stress across the cross-section of a beam is: / ey & (Pure
Bending) & d8d iH F FIA-AFAT # IITI0T YfATe FT AT FAT gaT 87

(A) Maximum / 31f8srds
(B) Zero / =T
(C) Uniform non-zero / TehHATH, Yed & 3HTeIh

(D) Maximum at surface / @dg W 3f&ehde

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

EXAN

r

3w (Answer): (B) Zero / =T

SATEAT (Description): Pure bending & shear force V = OIdT &1 e shear stress T HaY shear force ¥ g,
SHTAT pure bending $ AT # cross-section W shear stress T &I &1

Q.4 The total area under the stress-strain curve up to the fracture point in a tensile test represents: / dslsT

qderor & yfaea-RFfy o F e a W a6 F1 Fa dava Far gfar §?
(A) Modulus of Elasticity / SeIT&adTl AT

(B) Resilience / Tg=Tefreldr

(C) Modulus of Toughness / F3RAT AT

(D) Yield Strength / TRTéTd AT

3aX (Answer): (C) Modulus of Toughness / Rl AT

SATEAT (Description): Stress-strain curve & fracture point deh o 1Tl &I Fel area i 1 AT absorbed
energy @1 AT &1 38 modulus of toughness #gd &1

Q.5 According to Euler's column theory, the effective length (Le) of a column with both ends hinged is: / IeR &
oo Rguiad & Iqer e B | fes w&@o @ word awarg (Le) Fam gl 82

(A)L/2

(B) L

(C) 2L

(D)L /V2

3 (Answer): (B) L

SaTEaT (Description): it AR 9 hinged column & faT effective length factor K = 1g1ar & safew L, = KL =
L) 3a: @& 33X (B) L&l

Q.6 In a thin cylinder subjected to internal pressure p, the ratio of longitudinal stress to hoop stress is: / T
Iqd AAATHR qeied H AR 7@ ga1@ p & FRT Jqaed yiaaer 3R gw gfaae 1 qura F#=41 gar §?

(A) 2.0

(B)0.5

(©)1.0

(D) 0.25
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3 (Answer): (B) 0.5

sgTEar (Description): Thin cylinder & hoop stress o, = pd/(2t)3R longitudinal stress o; = pd/(4t)g@xaT gl
safov o, /0, = 1/2 = 0.5] 3d: TEr 39X (B) 0.5 ¢

Q.7 For a state of pure shear/torsion, the center of Mohr's circle lies at: / 2[g¥ 3q®qor a1 7 Hr Pyl #
HIET g4 FT &g Fol U gar §?

(A) (0, 0)

(B) (t, 0)

(€) (0, 1)

(D) (0/2, 0)

3 (Answer): (A) (0, 0)

SATEAT (Description): Pure shear # normal stresses g, = o), = 08ld & 3iR &ddl shear stress 3UfEAT &I T

Mohr's circle &T center (@, O)B’IFIT g, 3afaT center (0,0) W 8T &1

Q.8 Thermal stress is induced in a bar when thermal expansion is: / T 9fdee fFdY &g & 99 3cqe ar ¢
J9 dadiiTr Y9R &

(A) Free to expand / Il oRg Fada BIST ST

(B) Prevented or restrained / 3ifRIe A1 qoid: Akl ST

(C) Kept only at zero temperature / shael e dUAT ¥ 3@ Siiv
(D) Subjected to shear load / 39&9oT 9R f&am SITw

3 (Answer): (B) Prevented or restrained / 31if1& a1 quid: Jehr ST

=gTEAT (Description): I fRdY bar & 7 R W freely expand 3 &A1 AT, @ thermal stress 3c9eeT sTgT
gIaT| STa expansion &1 qUT AT 3HifA% & & restrain fHAT ST §, I thermal stress 3cde=T BT &1

Q.9 The section modulus (2) of a rectangular beam of width b and depth d is: / T&TART als€ b 3T TS d &
HAATHR A F1 AT Algerw (2) 71 @ ¥?

(A)bd*/6

(B) bd®/ 12

(C)b*d /6

(D)bd /6
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37X (Answer): (A) bd? /6

saTEaT (Description): Rectangular section & @] = bd3/1231R extreme fibre distance y = d /28T g1 safow
Z =1y = (bd®/12)/(d/2) = bd? /6|

Q.10 Maximum strain energy theory is also known as: / 3f&aw RFfa 391 Rgua # Fa @ & ST ST
e

(A) Tresca's theory / ¢&ehT flcHTd

(B) Rankine's theory / YerssT facena

(C) Haigh's theory / g1seT & fagena

(D) Von-Mises theory / dia-Argad facurd

3aX (Answer): (C) Haigh's theory / 81391 &1 faguid

=qTE4T (Description): Maximum strain energy theory & HHId: Beltrami theory a1 Beltrami-Haigh theory &gT
ST &1 Von-Mises theory aFda & maximum distortion energy theory &, St maximum strain energy theory &
3ol g1 3EfaT fau 91T fasHedi # (C) Haigh's theory Hafl 39ged 3t &

Q.11 The slope at the free end of a cantilever beam subjected to a pure moment M at the free end is: / &feelax
f & Faa Y W gy 3ot M a9 S, & JFa A 9T T 74T gem?

(A) ML / El
(B) ML / 2E
(C) ML / 2|
(D) ML3 / 3El

I (Answer): (A) ML/ El

SATEAT (Description): Cantilever WX §X length # bending moment Mconstant 38T &l AT free end slope 6 =
ML/EIGr g1 3d: Ter 3% (A) ML/EI g1

Q.12 Poisson's ratio for most engineering metals generally lies in the range of: / 31f@mer ssifaafier tngsﬁ &
fov cafswsr s W few @A & @ar 82

(A)0.0t00.1/0.0% 0.1
(B) 0.25t0 0.35/0.25& 0.35

(C)0.5t00.7/0.5% 0.7
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(D)0.8t01.0/0.8%F 1.0

3@ (Answer): (B) 0.25t00.35/0.25% 0.35

=qTEAT (Description): 31T engineering metals & foT Poisson's ratio 1918797 0.25-0.35 % & g1l &l 38T
& foT steel T AT TEIT 0.3 g1 B

Q.13 In a solid circular shaft subjected to torsion, the maximum shear stress occurs at: / 3/ A ATFS -
AT & FROT HAFIA HIWIT GfATer FT 3ot giaT &7

(A) At the axis / 3187 IT g W

(B) At the outer surface / STgdl Tdg WX

(C) At mid-radius / 7T a1 ©

(D) Uniform everywhere / §d5 A

3¢ (Answer): (B) At the outer surface / ST83I ddg W

sg1EaT (Description): Torsion # shear stress 7 = Tr/J8IdTl gl 3afalv radius reh ATY shear stress 6T & 3R
maximum value outer surface I 9red gidT gl

Q.14 The maximum bending moment for a simply supported beam carrying a UDL w N/m over the entire span
Lis: /g @Fa1 LI w N/m FT THEAW RAaRa HR 98 Fa are simply supported beam &T Jift&as s
YT FAT Fem?

(A)wL?/ 8

(B)wl?/ 4

(C)wL? /2

(D)wL/ 8

3 (Answer): (A) wL?/ 8

<g1&EAT (Description): Simply supported beam @X ‘CB' span & UDL & Tl maximum bending moment center

8T & 3R M,,0, = wL? /88T B

Q.15 In a four-bar mechanism, Grashof's law for continuous relative motion requires (s = shortest, | = longest, p

and q = other links): / BR-aR #AFfaswr # duiw F Fww & 3qaR AT e afa & v w=n Rufy smaeas
14

(A)s+l<p+q
(B)ys+I>p+q
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(C)s+p<l+q

(D)s+l=p-q

3@ (Answer): (A)s+1<p+q

&qTE4T (Description): Grashof's law & 3JER four-bar mechanism H FA-J-HH TH linkF continuous rotation &
forT shortest link 31X longest link #T SETSAT T IWT 37T af links & JPT & &a IT SRR gl AT s +[ < p +
ql

Q.16 In a mechanism, the Coriolis acceleration vector acts: / TlIgsT-sh&v IT FEf&d mechanism & Coriolis
acceleration vector f&¥ &M & FrF FIar 82

(A) Parallel to sliding velocity / TAS{ST 39T & THATR

(B) Perpendicular to sliding velocity at 90° / TeTsfSeT a1 & olsdd 90°

(C) Along the crank axis / $hes & 37afi T feem &

(D) Towards the center of rotation / g0t &g & 3R

3¢ (Answer): (B) Perpendicular to sliding velocity at 90° / TITSfSaT d9r & oddd 90°

=qTEaT (Description): Coriolis acceleration a, = 2wvgldr & 3R g@er &2 sliding velocity &7 f&em & 90° 8T 1
Ig rotating link 1 angular velocity #T f&em & 3rgaR FeiRa g gl

Q.17 The magnitude of Coriolis acceleration is given by, where v is sliding velocity and w is angular velocity: /

e FTABET dor v IR FohT 37 w A, A FRAfAT @Ior F1 9RF=OT F=IT FEM?
(A) 2vw

(B) vw

(C) vw

(D) 2v¥w

37X (Answer): (A) 2vw

=TEAT (Description): Coriolis acceleration T standard formula a, = 2wvg, 58T wangular velocity 31T vsliding

velocity g1

Q.18 In a single DOF damped vibrating system, if the damping ratio { = 1, the system is said to be: / v& f3it
HT® WISH arell aAfed Siasr gomell & Ife damping ratio = 1 &), a gorrel gft:

(A) Underdamped / 3is3-3¥9s

(B) Critically damped / Tshfesell S#93
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(C) Overdamped / 3NaX-374s

(D) Undamped / 37=1-3¢935
3aX (Answer): (B) Critically damped / fhfearelr 3eus

sqTEaT (Description): ST damping ratio { = 18IaT &, @ system critically damped g/ar g1 Ig &= oscillation &
e HA TFHT H equilibrium position 9T stedr gl

Q.19 The natural angular frequency (wn) of a spring-mass system with stiffness k and mass m is: / #3Rdar k&
fover stk geaeer m arelt gomeh A wpfaw Foi 3mgfr (wn) FT @ 32

(A) V(k/m)
(B) v(m/k)
(C) k/(2mm)
(D) 2rtv(k/m)

I (Answer): (A) V(k/m)

STEAT (Description): Spring-mass system I natural angular frequency w,, = /k/mgT &1 IgT kstiffness 3R

mmass g1

Q.20 When the excitation frequency equals the natural frequency of the vibrating system, it is known as: / S«

S IRy SOl A TFETE R F W A A 5w KUl # w7 w2
(A) Damping / 3ia#esT

(B) Resonance / 3ifsTTa

(C) Circulation / FeroIzre

(D) Whirling / 3Taehgetor

3w (Answer): (B) Resonance / 37eellg

SATEAT (Description): ST excitation frequency Wihfde frequency & sRT&R AT 38 g e g Srar g, ar
resonance $I TAfT 3c9==T gldr & 31K vibration amplitude SET §¢ T gl

Q.21 In an involute gear, the base circle radius (rb) and pitch circle radius (r) with pressure angle ¢ are related
by: / & FTalede X NwEa 7 a9 wFa Bsr (rb) 3R R wFa B (r) & €T ga@ F1or @ g W Hay
FT 8T §?

(A)rb=rcos @
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(B)rb=rsin¢g

(COrb=rtan o
(D)rb=r/cos @
3@ (Answer): (A) rb =r cos @

sa1EaT (Description): Involute gear & base circle radius 3R pitch circle radius &I T 13, = r cos ¢BIAT gl AT
e 3 (A) B

Q.22 The most effective method to prevent interference in involute gears is to: / ffIIT g # eIl &t Asat
HT FaW T 3T FAT §?

(A) Keep the number of teeth above the minimum limit / aldl &I HEAT ~geTdHA WA § 3T @
(B) Reduce pressure angle / 43R TITel sl &l

(C) Make module zero / ATSTS &1 T AT

(D) Reduce face width / g =isS Her=m

3 (Answer): (A) Keep the number of teeth above the minimum limit / &ldl &1 H&AT sgAdH AT § 3HfUF
IdT

sqTEaT (Description): Involute gears # interference f39W & & pinion & & teeth 8l T 39T & Tl &l
sgfIT minimum number of teeth & 31f& teeth W= interference &I el HI TG 3T &

Q.23 Hartnell governor is which type of governor? / géae IGeiT fFH YHIX &I G &7
(A) Dead weight type / 38 d¢ e8T

(B) Spring controlled type / 9T 138 <89

(C) Pendulum type / 95l €r8q

(D) Hydraulic type / gi8sifeler 89

3¢ (Answer): (B) Spring controlled type / 99T S8 B89

=qTEaT (Description): Hartnell governor T spring-controlled centrifugal governor &1 38& balls & a1fa &l
afa &= & AT spring &1 3uAer Fam Srar g1

Q.24 At the critical or whirling speed of a rotating shaft: / Ucfl enwe & fhfeda a1 sgfer Tz 9w are &1
SgagR AT g §?

(A) The vibration amplitude becomes maximum / Qe T HUA ATH AfHIH & ST &
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(B) The shaft stops rotating / 2me €Ul &g &Y &l &

(C) Friction becomes zero / a¥0T == & STl ¢

(D) The amplitude becomes minimum / 3RTH =AdH & ST &
3aX (Answer): (A) The vibration amplitude becomes maximum / ¥ T FHUT AT AR & T &

SATEAT (Description): 519 rotating shaft I speed 3HeT natural frequency & 31&T critical speed T C@:ﬂﬁ’r g, dr
resonance & &RUT lateral vibration amplitude g 31 & Srar &1 39 whirling ST S1aT &1

Q.25 What is the main advantage of an epicyclic gear train? / t& tRuERFas X &7 F1 vy amer #r 8?2
(A) High velocity ratio in compact space / & Tl & 3Td 9T LRI

(B) Zero friction / =a &¥OT

(C) Low manufacturing cost / &l fA#HOT dMera

(D) Only two gears are required / Faer &l =Y $r 3TaTHAT

3¢ (Answer): (A) High velocity ratio in compact space / && T H 3T deT 3eqard

sgTEar (Description): Epicyclic gear trains compact arrangement & high speed ratios 9gieT X Tl & 3R
power transmission & T %A TUT B 81 SHTIT SeTehT Y@ o137 high velocity ratio in compact space &

Q.26 To keep the pressure angle minimum in a cam-follower mechanism: / FH-Bra3R JAFFAH T BR I Fi
oA W@ & e Far frar s §2

(A) Increase the base circle radius / S8 Tehel &7 3THR FEGIAT ST &
(B) Decrease the base circle radius / S8 Tehel HERIT ST &

(C) Increase lift / fowre So1$ ST &

(D) Double the cam speed / & & aifdr arfelr T Sirer §

3T (Answer): (A) Increase the base circle radius / S8 Tdhe HT HHR TG=AT AT &

=qTEAT (Description): Cam mechanism & pressure angle & &H &l & ToIT ATHAIT: base circle radius ST
ST &1 39 follower motion FI geometry 3gaR &ldT & 3iR side thrust & a1 ST TehaT &1

Q.27 Soderberg criterion in fatigue design uses which material property as the basis for mean stress? / @stast

FHAIFIOT fatigue design & mean stress & 3TUR & T & f»T material property FT 3TANT FIAT 8?2

(A) Ultimate strength / T_& @mEy
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(B) Yield strength / TRT8Td THZY

(C) Endurance limit / @geT dr&AT
(D) Fracture strength / $faX &meed
3@ (Answer): (B) Yield strength / TRT$Td T2

=gTEAT (Description): Soderberg criterion & alternating stress @' endurance strength & 3 mean stress & yield
strength & Haftd fohar ST 81 SHeT 36aed fatigue TUT yielding Sl & F&TT Yalel =Tl gl

Q.28 Sommerfeld number in a journal bearing is a dimensionless parameter that represents: / Siaier s &

Sommerfeld number & AT WA & I F sgad Far 2
(A) Hydrodynamic lubrication characteristic / 8ISl Toigad AT

(B) Surface roughness / &dg GIeIT

(C) Thermal expansion / 237el AFaR

(D) Shaft deflection / e fag1a

3aX (Answer): (A) Hydrodynamic lubrication characteristic / gI8sISIalTHe Toigel AT

=qTEaT (Description): Sommerfeld number journal bearing & operating conditions, viscosity, speed, load 3iX
geometry @I T dimensionless parameter # Sd&d Hdl gl Ig bearing FT hydrodynamic lubrication
characteristics & T g

Q.29 If the load on a ball bearing is doubled, its rating life (L10) will decrease by a factor of: / afg dfer aIRNT W
T g1 WETT HR FY SN[ FI AT S, A IHAY rating life (L10) Frast e Te Smeeit?

(A) 2

(B) 4

(C)8

(D) 16

3 (Answer): (C) 8

SATEAT (Description): Ball bearing & faw L, = (C/P)*8Iar &1 IfE load PaT alef= foham S, dr &1 life
(1/2)® = 1/8gY SraT &1 314 life 8 T FA B STl B

Q.30 A parallel fillet weld joint primarily fails under which type of stress? / HATGR fhede de8 AT AT ™9 A
fra faea F e RQAwa gar 82
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(A) Tensile stress / deteT Tfderer

(B) Shear stress at throat / throat 9¥ 39&9oT gfdde

(C) Compressive stress / §dI8sT dfcdel

(D) Bending stress / st faaer

3¢ (Answer): (B) Shear stress at throat / throat I 379%90T gfdsel

SATEAT (Description): Fillet weld & effective throat section &I shear load #T dg«l HIcl g1 SATAT parallel
fillet weld #r design strength TTHATIT: throat WX shear stress & 3R WX TR I ST Bl

Q.31 Wahl's stress factor in helical springs accounts for: / gforer ®F9T 99 & Wahl's factor 58 wom@ #i
AR AT @2

(A) Direct shear and wire curvature effect / 9cZ&T 39&qUT 3R Thl YHT

(B) Only bending effect / shael Sehel H3TTE

(C) Only centrifugal effect / Fddl HegMARS THTT

(D) Fatigue effect / ¥shlsT THATT

3aX (Answer): (A) Direct shear and wire curvature effect / WceT 39&Y0T 3R Tl T3Td

=gTEAT (Description): Helical spring wire & torsional shear stress & I1d direct shear stress 8 81 § T2 wire
curvature & HRUT stress concentration §&dr g1 Wahl factor 3 8Tar &I €17 & 3@ &

Q.32 For a new single plate friction clutch, which theory is used for design calculations? / T& AT single plate

friction clutch & faT design calculations # fve Rgtia &1 39 fFar smar 8?2
(A) Uniform Wear theory / Ifaiwia faerR Rcura

(B) Uniform Pressure theory / Jfawie MR fAgeia

(C) Hydrostatic theory / giggreefes faguia

(D) Wedge theory / doisT facurd

34T (Answer): (B) Uniform Pressure theory / Il 92R Rigwid

=qTEAT (Description): ST friction clutch & friction surfaces ST HTA 3R unworn g1l §1 AT IRTAS
design & ToIT uniform pressure theory &1 39dier T STcT &1
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Q.33 The maximum efficiency of a self-locking power screw is always: / Qe®-dlfFaT qra3 0 #r Ffrad gaTar
gaem o gt 82

(A) Less than 50% / 50% & &a

(B) Greater than 50% / 50% & 3if&is

(C) 100%

(D) 75% to 90% / 75% & 90%

3¢ (Answer): (A) Less than 50% / 50% & &

=aTEaT (Description): Self-locking screw & foIT friction angle ¢, helix angle a@ 3T 8T g1 3@ efficiency n =
tan a /tan(¢ + a)8Idr & 3R self-locking condition & &RUT &I maximum efficiency 50% & & g ¢l

Q.34 Von-Mises failure theory is best suited for which class of materials? / Von-Mises fa%ear Riquia e gar
# aeElt & AT gaw 39gEd A AT §?

(A) Brittle materials / $79X |r#HafY

(B) Ductile materials / == ATt

(C) Plastic materials / calTi&ca T

(D) Cast iron / hTEC 3TRA

3@ (Answer): (B) Ductile materials / =g @rHlY

=qTEAT (Description): Von-Mises theory distortion energy 9T 3meiRd & 3R yielding behavior &t predict a1 &
faT Y ®T & ductile materials 3 steel, aluminium 31f¢ & 39N gl

Q.35 The First Law of Thermodynamics is based on the principle of conservation of: / FsARIfad &1 ya&7 AT
e sifts TR & F@wor & Ry W smuia 2

(A) Mass / et

(B) Momentum / §a3r

(C) Energy / 3T

(D) Entropy / Tegrdy

3@ (Answer): (C) Energy / 3T

sqTEaT (Description): First Law of Thermodynamics FaIT TI&T0T & AT W 3memika g1 fhar system &1 &7 315
heat energy work 3R internal energy # aRafcdd g1 @ehcl 8, féheT Fel energy conserved g g
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Q.36 The efficiency of a Carnot cycle depends only on: / Fefe % Y g&TdT Fao fFd FRFT W AT FAr &2

(A) Working fluid / TepRr ATEIH

(B) Source and sink temperatures / 3= 3R a5 agaET @A

(C) Cylinder volume / f&eisY T I

(D) Pressure ratio / E8Td 37eJd1d

3@ (Answer): (B) Source and sink temperatures / 3= 3iR @1 ame#ET AT

saT1EaT (Description): Carnot cycle I efficiency n = 1 — T, /T8Il g1 AU I shdel source temperature
Ty 3R sink temperature T, W 18R &TT &, working fluid 9X =7gT|

Q.37 During a reversible adiabatic process, which parameter remains constant? / t!'\UT gfaadt E}T’IW
(Reversible Adiabatic) ¥%# ¥ i a1 =R waT 82

(A) Temperature / AT9ATT

(B) Entropy / Tegrdy

(C) Enthalpy / i emfiyar

(D) Internal energy / 3dR& Feoil
3@ (Answer): (B) Entropy / Tegidt

=gTEAT (Description): Reversible adiabatic process # heat transfer Q = 08IaT § 3R process reversible 8T g1
4TIl entropy change AS = OgIdT gl 3id: Ig isentropic process g |

Q.38 The triple point of pure water occurs at a temperature of: / RIGY el &1 Triple Point FE aART 9T gar
e

(A) 0.01°C(273.16 K)

(B) 0.00 °C (273.15 K)

(C) 100.00 °C

(D) -273.15°C

3 (Answer): (A) 0.01 °C (273.16 K)

&gTEaT (Description): Water & triple point ™ ice, liquid water 3R water vapour &=t phases equilibrium # gl
g1 TP aTIATA 0.01°C AT 273.16 K B
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Q.39 Joule-Thomson coefficient (1) measures temperature change at constant: / Joule-Thomson coefficient (u)

e 9fFar # araAe afE@ds Y &7 H A9Cr 82

(A) Entropy / Tegrdr

(B) Enthalpy / ardrar enfar

(C) Volume / 3maet

(D) Pressure / q&ma

3aT (Answer): (B) Enthalpy / ardr enRar

saTEan (Description): Joule-Thomson coefficient &Iy = (9T /0P) ;& &9 3 afRenfa far sar &1 3rdfa a7
constant enthalpy @ pressure & gRadsT & FHRUT temperature change &I g2ATdT &l

Q.40 Increasing the compression ratio in an Otto cycle causes its thermal efficiency to: / 3icer I% # gz
I qGT YT IHH! AT GaTaT 9T FAT GG 93T 82

(A) Decreases / Tiedll &

(B) Increases / s&ct &

(C) Remains unchanged / 3mRafda &t &
(D) Becomes zero / 2 & Tl &

3aX (Answer): (B) Increases / s&d &

1
ry-1

sqTEaT (Description): Air-standard Otto cycle &7 efficiency 7 = 1 — —®@Idl &1 Compression ratio 8¢l T

thermal efficiency §&dr g1 31d: T@Er 3aX (B) Increases g1

Q.41 A stirling cycle consists of which four thermodynamic processes? / Tefoir % # Fl9-¥ IR FsATIAPT
yHA afAe g &2

(A) 2 Isothermal and 2 Constant Volume / 2 IHaMT 3R 2 @R 3maa+

(B) 2 Isothermal and 2 Adiabatic / 2 FHATERT 3R 2 SeursH

(C) 2 Constant Pressure and 2 Constant Volume / 2 TR garg 3R 2 [ 3maa
(D) 2 Adiabatic and 2 Constant Pressure / 2 $gusA 3R 2 &R gara

3@ (Answer): (A) 2 Isothermal and 2 Constant Volume / 2 THAMT 3K 2 @R 3mad=
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=qTEAT (Description): Stirling cycle 3 & isothermal processes 3iX & constant-volume (isochoric) regenerative
heat-transfer processes 8l &1 3afalw TEr 3% (A) 2 Isothermal and 2 Constant Volume / 2 §#amd 3R 2 ffax
A gl

Q.42 Fourier's law of heat conduction states that the rate of heat conduction is directly proportional to: /

PIRAT & FAT TTelel fATH F HTAR FAT Treler Y T s AU gt 8?2
(A) Temperature gradient / dT9ATT 9d0TdT

(B) Entropy difference / Teerdr 3id¥

(C) Coefficient of viscosity / ITeTelT [T

(D) Density / gsicd

3 (Answer): (A) Temperature gradient / dT9HTA IdOTAT

&qTE4T (Description): Fourier's law & 38R conduction heat transfer $r &I temperature gradient & m@m‘cﬁ
gIdl g1 9T AT ¥9 Q = —kA(dT /dx)E| FolcA® g Sarar g foh A1 3wg ddAs & &5t daaaeT $r
3R yarige gl g

Q.43 Nusselt number (Nu) in convective heat transfer represents the ratio of: / Hag«T FAT Hd¥oT # Nusselt
FEAT (Nu) fFuaT 3reqara 8?

(A) Convective to conductive heat transfer / Tdgel FSAT JdR0T A el FSAT XU
(B) Inertial to viscous force / SiSca §el & AT ol
(C) Thermal diffusivity to momentum diffusivity / ¥ JHR & HdT JER

(D) Buoyancy to viscous force / 3ccelidsl Sof & 2Tl sof

3aX (Answer): (A) Convective to conductive heat transfer / HagsT FSAT 0T H dTeled FSAT 30T

=q1E4T (Description): Nusselt number T dimensionless number § St convective heat transfer 3R 34T
aRfEafaat # &ael conduction G@RT heat transfer & 39T &Y T AT Bl

Q.44 According to the Stefan-Boltzmann law, the total emissive power of a black body is proportional to: /

FrheT-adlecar A Aae & FTAR FRE § scafoid Fo AfFor s gAmrd g 82
(A) T
(B) T?
T

(D) T°
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30X (Answer): (C) T#

&qTE4T (Description): Stefan-Boltzmann law & 378X black body #Fr total emissive power E, = oT*gIdT &1
gaTAT emissive power absolute temperature & TJ¥ U1 & HHAGIAT il ¢

Q.45 The critical radius of insulation for a cylindrical pipe is given by: / @@d da=®R 9139 & AT fhfedar
gegorers Bream Fr gt §?

(A)k/h
(B)h/k
(C)2k/h
(D) v(k/h)

3 (Answer): (A) k/h

=gTEaT (Description): Cylindrical pipe & foIw critical radius of insulation 1, = k/hgaT &, S8l kinsulation &r

thermal conductivity 3iR hconvective heat-transfer coefficient &1

Q.46 One Ton of Refrigeration (1 TR) is approximately equivalent to: / 1 & IMFsIter=T (1 TR) 93431 st kW &
T Fer §7?

(A) 3.517 kW
(B) 2.5 kW
(C) 4.184 kW

(D) 1.5 kW

3 (Answer): (A) 3.517 kW

=q1E4T (Description): 1 Ton of Refrigeration &I cooling capacity &13T1879T 3.517 kW 8Idr &1 BTU/h & Ig SeT97eT
12,000 BTU/h & sRTs7 g1

Q.47 The SI unit of Dynamic Viscosity (p) is: / 2a=dT (Dynamic Viscosity) #r SI SIS Far 8?2
(A) N-s/m? (Pa-s) / sgea1-8ehs gfd ad #Hiex

(B) m¥s / @31 Hiex 9fd @hs

(C) N/m / 7geaT 9fd e

(D) Poise / disst

3@ (Answer): (A) N-s/m? (Pa-s) / ¥ea1-8ehs gfd aef #Hex
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saT1EaT (Description): Dynamic viscosity I Sl unit Pa-s 8idT &, ST N - s/m?a% sRIeX gl m? /skinematic viscosity &r
Sl unit g1

Q.48 Navier-Stokes equations are based on which conservation law applied to fluids? / AfaaT-FerFa iHIor
ater afa & e wXetor Awe 9 ameRa @2

(A) Conservation of Mass / GeI#Te EI&TOT

(B) Conservation of Momentum / Hd3T &I&TOT

(C) Conservation of Energy / el T&T0T

(D) Conservation of Angular Momentum / shIofiRr HaeT H&ToT
3@ (Answer): (B) Conservation of Momentum / Ha3T TR&TOT

<gTEdT (Description): Navier-Stokes equations fluid particles X Newton's second law @3] Feh GIed T ST gl
SHTAIT SefehT HoT TR conservation of linear momentum g

Q.49 The fundamental cause of surface tension in liquids is: / a3 9eraf # ¥dg da@ Fr ATT HROT FT 14
(A) Cohesion among liquid molecules / 30731t & s H&eTeh Fof

(B) Adhesion / 3T&HsT& sof

(C) Gravitational force / J[&caTeh¥OT &ef

(D) Viscosity / 2ITeAdr

3@ (Answer): (A) Cohesion among liquid moIecuIes/3-TUI3ﬁ & &g THoS 9o

&gT&aT (Description): Liquid molecules & & cohesive forces & @RUT surface molecules @ T& net inward
force T &YAT &1 T liquid surface T =geTcid area # TEaA &I YgiT &ar & 3R surface tension 3cdest AT B

Q.50 A velocity potential function ¢ exists if and only if the flow is: / 39T fd%7@ el p &1 3¥Aa 99 FHT &
old Ydlg.

(A) Irrotational / 3refif

(B) Rotational / goff

(C) Incompressible / 3rEdsT

(D) Turbulent / 37end

3@ (Answer): (A) Irrotational / 31guff
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=gTEAT (Description): Velocity potential function d8fr aRenf¥a forar ST @har & S flow irrotational &1, 314Td
fluid & 9% fdg W vorticity =T &l

Q.51 For the most economical rectangular open channel section, depth of flow y and width B are related as: /

A HAAHR I F T e dRe F R v # s y ik gt 8 ¥ dw w way 2
(A)y=B/2

(B)y=8B

(C)y=28B

(D)y=B/4

3T (Answer): (A)y=B/2

sqTEar (Description): Most economical rectangular channel & fo@ hydraulic radius maximum giar g 3R sger

{4 B = 2ygidl g1 gafeivy = B /2|

Q.52 When Mach number M > 1, the fluid flow regime is termed as: / /& Mach ¥&aT M > 1 g\t §, Y ¥a® &
FIT Fgl AGT 8?

(A) Subsonic / @Eaifa®

(B) Sonic / Aifa=

(C) Supersonic / guRE =R

(D) Hypersonic / gTguREIfwieh

3@ (Answer): (C) Supersonic / guREI e

sa1EaT (Description): Mach number M = V /aglar g1 )9 M > 1, fluid velocity speed of sound & 3if8i& gidr §
3T flow I supersonic flow Fgr ST &1

Q.53 To accelerate supersonic flow to higher velocities, the duct must be: / gui@ifa® varE 1 3 arfw dor
&t ¥ AT 39 &1 JFR HAT Q=T ART?

(A) Converging / 31fRary

(B) Diverging / 3ot

(C) Constant cross-section / R Hra-TaFere
(D) Spiral / GfeTRR

3aX (Answer): (B) Diverging / 37991y
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=gTEAT (Description): Supersonic flow & velocity 61 & fow duct T area de<IT 9sdT &l sAfAT converging-

diverging nozzle & divergent section & supersonic flow accelerate giaT g1

Q.54 In fully developed laminar pipe flow, head loss hf is directly proportional to velocity V as: / 9ot R&faa
AfFAR 9IS wate A head loss hf 3 V& frwd FATUrC ghar 82

(A)V
(B) V2
(C) V2
(D)1/V

3@ (Answer): (A) V

SATEAT (Description): Laminar pipe flow & folT Hagen-Poiseuille relation & 37[@R pressure drop X head loss
velocity & Y FARIII &d &1 safT hy < V|

Q.55 Flow separation in a boundary layer occurs due to: / AT 9Xd & Y4 FT 9T FH FROT & T 82
(A) Adverse pressure gradient, dp/dx >0/ l;lﬁag_or &dTd Yqurdr, dp/dx >0

(B) Favorable pressure gradient, dp/dx <0/ 3ol GaTd JaUTdT, dp/dx <0

(C) Zero viscosity / = T

(D) Excessive velocity / 3tcafeie aar

3 (Answer): (A) Adverse pressure gradient, dp/dx >0/ Qﬁl;\W CEICRCCGI

ST (Description): Boundary layer separation #&Id: adverse pressure gradient % HROT giam g 3aH
pressure flow direction # §adT g, fT& near-wall fluid T momentum & g1 § 3iX 37dd: flow reverse gl
surface & 37e1T g1 TehdlT gl

Q.56 In SMAW, the primary purpose of electrode flux coating is to: / efie3s Aea 3m® afesaT (SMAW) & Faaels
@1 flux coating T HET FI F4T ¥4

(A) Shield the molten weld pool from atmospheric contamination / d¢3 el I IIHAST HIOT § FTAT

(B) Double the welding current / AfeS3T RT &I ERAT AT

(C) Reduce temperature / dT9HTT &I T

(D) Change the workpiece colour / I&HH T [T SEolaT
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3@ (Answer): (A) Shield the molten weld pool from atmospheric contamination / d¢8 el @I aIHST TGWOT

I ST

=gTEAT (Description): SMAW electrode coating sTelal @R shielding gases 3iT slag 3cde=T a¥dr &, ST molten weld
pool & oxygen 3R nitrogen S atmospheric contaminants & SaTdT &1

Q.57 The Material Removal Rate (MRR) in single-point turning is given by: / RaTer-dige efdfor & gerd Aswma
&¥ (MRR) T §F &7 §?

(A)v-f-d

(B)v/(f-d)

(C)f-d/v

(D)v2-f-d

3 (Answer): (A) v - f - d

SgTEAT (Description): Turning # approximate material removal rate MRR = vfdglaT &, SIgl veutting speed,
ffeed 3K ddepth of cut &1 IfE vmm/min & g, @ MRR mm3¥/min & e &I gl

Q.58 Merchant's circle diagram is used to determine: / #fee & Fhe IR HT IGANT FAT AT A & AT
fraT ST @2

(A) Shear force and friction force on tool face / 379%UUT F 3 Tol HH W TYT T

(B) Motor efficiency / #eX Fr g&Tar

(C) Tool life / &eT T SidsTehel

(D) Thermal expansion / ddiT &R

3T (Answer): (A) Shear force and friction force on tool face / 3/9®90T &l 3R ol HY W GYT Fol

=qTE4T (Description): Merchant's circle diagram metal cutting & cutting force 3iX thrust force @I resolve &t

shear force, friction force @2 Hef&d force components AUTRT = F Tgr—Iar F:ar gl

Q.59 In metal casting, the primary function of a riser is to: / 9T FIRET F WIS FT FET FA FAT 5?7
(A) Compensate for solidification shrinkage / /el & aRTel €1 & Hehoal T $RUTS AT

(B) Remove gases / 3T I a8 fAepTerar

(C) Filter molten metal / ferell &1q 1 SIetelr

(D) Increase mould weight / Aleg T dolel F&TaTl
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3 (Answer): (A) Compensate for solidification shrinkage / STHa & ERIeT &1 & Tehelel T IRUTS AT

SgTEAT (Description): Riser T molten metal reservoir I dRg FT FAT § 3R casting & solidification & g
gl aTel shrinkage ® compensate &=t & forw 3ifaRed molten metal 3Ucrstr FUAT &l

Q.60 Cold Shut defect in casting occurs due to: / ®1fE&T & Cold Shut S fFH FROT T FaT 872

(A) Improper fusion of two metal streams / fereir §§ ar g YR FT IJIH H Sk F A AT

(B) Excessive moisture / 3icaf&ieh oTT

(C) Presence of gas / 3 &r 3ufeufa

(D) Low permeability of sand / Id &I &H IRIFIAT

3% (Answer): (A) Improper fusion of two metal streams / Terelr §'§ ar T RT3t T ITH H b AT

=qTEAT (Description): Cold shut & §sIdT § ST molten metal T & streams AT § ofehed 9IS AM9AT T
fluidity T 8l & &RUT I properly fuse &I & grd|

Q.61 In Additive Manufacturing / 3D Printing, SLS stands for: / Additive Manufacturing T 3D Printing & SLS T
qot ¥ F4T 8?

(A) Selective Laser Sintering / difded dor eRar

(B) Solid Layer Solidification / &ifeis &R Tifafsfhanere

(C) Surface Laser Shaping / TT%hd ook AfdaT

(D) Standard Laser Slicing / T3 dIoR TalTsi&aT

3@ (Answer): (A) Selective Laser Sintering / @aifeed JeiX @eRer

saTEar (Description): SLS &7 full form Selective Laser Sintering 81 383 laser beam @ 39197 powder material &
selected regions @I sinter &I layer-by-layer component ¥t & forw fohar T g1

Q.62 In Abrasive Jet Machining (AJM), material removal occurs by: / 3rqedt se FeiifaeT (AIM) & T FswraaT
fFa fFar garr gt 8?2

(A) Mechanical erosion/impact / Jif3& &ROT I1 JH1d
(B) Electrochemical erosion / faegd Tamfas &ror
(C) Thermal vaporization / 23¥e arsdieior

(D) Chemical decomposition / TEAfA® [daes
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3¢ (Answer): (A) Mechanical erosion/impact / Iif3e &ROT AT Y3G@

=qTEAT (Description): AIM & high-velocity abrasive particles workpiece #F Idg & T & 3R mechanical
erosion, impact IAT micro-chipping & &RUT material removal 81T gl

Q.63 In Electrical Discharge Machining (EDM), both workpiece and tool must be: / gaael-i3Famer #efifasr (EDM)
# workpiece 3R tool &Y gt =fRT:

(A) Electrically conductive / faegd & Fereeh

(B) Insulators / 31aTeleh

(C) Non-metallic / 3R-trre]

(D) Plastic / cenf¥es

3 (Answer): (A) Electrically conductive / fdegd & gdrelsh

=gTEAT (Description): EDM & electrical discharge & #TEId & material removal 81aT g1 38faT tool 31k
workpiece glT # electrical conductivity 3Taeas gl

Q.64 In Taylor's tool life equation VT" = C, the exponent n depends primarily on: / Taylor & tool life equation
VT" = CH exponent n §&T ¥ ¥ frw v fsiy &var 82

(A) Tool material / ot |THAT

(B) Cutting speed / &fear aifa

(C) Workpiece diameter / a&drg =amd

(D) Machine power / @7t Fr erfea

3 (Answer): (A) Tool material / Tef ATFE:AT

=gTEAT (Description): Taylor's equation VT™ = CH exponent nHEI: tool-workpiece material combination T
cutting conditions & FeTIfad BT &1 f&T 1T fashodl & s@ehT Y@ AR tool material ¥

Q.65 Varignon's Theorem relates to: / 3R@sia 9837 fFad gafaa &2
(A) Principle of moments / 3Te[oT & TaGeid

(B) Conservation of energy / T T&T0T

(C) Conservation of momentum / €T TI&TOT

(D) Coefficient of friction / &¥oT I[UTieh
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3@ (Answer): (A) Principle of moments / 3T & facid

SATEAT (Description): Varignon's theorem & 318K fhdl force &T fdl point & & & moment, 3&&

components & 3&T pointF s H moments & algebraic sum & S 8IAT &1 IE principle of moments &
S

Q.66 A solid sphere, solid cylinder, and hollow cylinder roll down an inclined plane without slipping. Which

reaches first? / TF 314 e, B doet AR WEAT da AT FAGT § e Rvwer goFd §1 wa@ gga AL Fa
ggeam?

(A) Solid sphere / 3/ 3Trell

(B) Solid cylinder / 31 deleT

(C) Hollow cylinder / @rgeT Seiet

(D) All reach together / diat Teh &

3T (Answer): (A) Solid sphere / 3IF 3itelr

SITEAT (Description): Rolling body &T acceleration a = g sin8 /[1 + I/(mr?)]grar &1 Solid sphere & faw
1/(mr?) = 2/5, solid cylinder & foiw 1/2, 3iR hollow cylinder & fow 1 g1ar &1 s&afew solid sphere @r
acceleration Y 378 giaT § 3 98 T gl qgilFIT gl

Q.67 Lami's theorem is applicable when how many coplanar concurrent forces are in equilibrium? / @t v

Fd A0 g ¢, 519 Fhaa FHAT FAAAT a7 T A g2
(A) Two /&

(B) Three / dtet

(C) Four /T

(D) Any number of forces / fhder &t o

3¢ (Answer): (B) Three / &1

=qTEAT (Description): Lami's theorem &ae die coplanar, concurrent 31X non-parallel forces & equilibrium &
] BT B SHA Ycdeh force GAY & forces & &I & angle & sine & FHAUIAT §IcTT &

Q.68 In a perfectly elastic collision, the coefficient of restitution (e) is equal to: / q;Ui?r: YOy §uee #
YA 0T () FT AT F4T g 2

(A) 1.0

(B) 0.0
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(C) 0.5

(D) Infinity / 3d
3@ (Answer): (A) 1.0

=q1E4T (Description): Perfectly elastic collision # relative velocity of separation, relative velocity of approach &

SR g g1 3afeiw coefficient of restitution e = 18I gl

Q.69 The time period of oscillation of a simple pendulum does not depend upon: / §d dld® FT ATaddIaT FHT
WX AR g Far?

(A) Mass of the bob / §T§ & gegHT W

(B) Length of the pendulum / dleler $I TS T

(C) Gravitational acceleration g / J¥cdiI aRUT g T
(D) Location / ¥TeT WX

3aX (Answer): (A) Mass of the bob / dfef & geadad W

sa1EaT (Description): Simple pendulum &7 time period T = 2m,/L/ggaT &1 SAfeIT Jg bob & mass W AT 1@
T, Safeh length 3R gravitational acceleration W fAsR Far gl

Q.70 In PERT, the expected time (Te) for an activity is given by: / PERT & f&#l activity & expected time (Te) #¥
ICAT T HSY A F4T 872

(A) (to + 4tm +tp) / 6
(B) (to + 2tm + tp) / 4
(C) (to+tm +1tp) /3

(D) (to + 6tm +tp) / 8

I (Answer): (A) (to + 4tm +tp) / 6

saTEar (Description): PERT # expected time &7 standard formula T, = (to + 4t, + tp)/6%", T8l t,optimistic
time, t,,most likely time 3R t, pessimistic time &

Q.71 In CPM analysis, the critical path represents: / CPM analysis & Critical Path f&® gaifar &?
(A) Longest duration path with zero float / e ofFal 37afel aTelm 3 YA float ATl AT
(B) Shortest path / He& ST AT

(C) Maximum cost path / 3ifsrds SeTd arelm AT
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(D) Unlimited float / 3 fifAd weile

3T (Answer): (A) Longest duration path with zero float / §e& @&l 3@y arelm 3R = float arelr AT

=gTEAT (Description): CPM network & critical path @ longest-duration path & ST project I minimum
completion time f4TRA &AT &1 Critical activities &T total float ATHIA: zero 1T gl

Q.72 Break-Even Point (BEP) is the production volume where the company experiences: / Break-Even Point 3§

3CUTES FX § S8l WEAT HI:

(A) No profit, no loss / T T8 8T & 1 gIfeT

(B) Maximum profit / 3ifedsT ameT

(C) Minimum cost / sgAdH SRTd

(D) Double revenue / 1[I IrsTEd

3aX (Answer): (A) No profit, no loss /T 8T 8T § & gTfey

SATEAT (Description): Break-Even Point WX total revenue 3R total cost sRIsR g0 g1 AT g0 fdg T company
Hr A a1 aar § 3R T gl

Q.73 The shape memory effect in SMA such as Nitinol is due to reversible transformation between: / Nitinol

S Shape Memory Alloy # &R qavifta e gfaadt waiawor & Fror gt 82
(A) Austenite and Martensite / 3iE¢aATSe 3R ATEASE TROT

(B) Ferrite and Cementite / %rse 3R Hidese

(C) Pearlite and Bainite / Telise 3R S=ise

(D) Liquid and Solid / &ReT 3iR

3aX (Answer): (A) Austenite and Martensite / 3i&aTse 3R AEASE TOT

qTE4T (Description): Shape Memory Alloys # shape memory effect reversible martensite €> austenite phase
transformation & &RUT 8T &1 Heating 31X cooling & @RIl phase transformation & &RUT material 319=i qd
AR shape & Gof: 9o T ehell &

Q.74 Which stainless steel is best suited for cryogenic temperatures due to high impact toughness? / #aifa®
ATATT 9T 3T impact toughness % FROT FIT-AT stainless steel Tad 39T 82

(A) Austenitic stainless steel (FCC) / 3ieefafees Teaad e (FCC)
(B) Martensitic stainless steel (BCT) / AEfARR® Tatord Tl (BCT)
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(C) Ferritic stainless steel (BCC) / ®Rfeer e T (BCC)

(D) Tool steel / g €It

3w (Answer): (A) Austenitic stainless steel (FCC) / 3iTeefaifeer TeaTard Tt (FCC)

=gTEaT (Description): Austenitic stainless steels 3 low-temperature X 378" ductility 3R high impact toughness
Seft W& €1 3AfAT cryogenic applications & fal ¥ ferritic 3iR martensitic stainless steels T e & 3if8
39gFd gl gl

Q.75 In the Fe-C phase diagram, the invariant reaction at 0.77% C and 727°C is called: / silg-1deT @mamasar
I A 0.77% C 3R 727°C R g« arelt AfAfHAT Fa1 Fgarret 8?2

(A) Eutectoid reaction / g¢acigs 3ifafhar

(B) Eutectic reaction / gefaes 3ifafmar

(C) Peritectic reaction / dReFear ifaferar

(D) Monotectic reaction / AAc e fRfhar

3T (Answer): (A) Eutectoid reaction / géaeiss fAfsHar

=gTEAT (Description): Fe-C phase diagram & 1973797 0.77% carbon 3R 727°C WX eutectoid reaction 81dT &, o a#
T& solid austenite phase, ferrite 3R cementite # gRafdd gl §1 38 AHEAT: ¥y - a + Fe;Ch & & for@r
ST 81 31T HEY 3o (A) Eutectoid reaction / Jeaeiss AfAfHam gl

Q.76 You are a project team leader. Two days before a crucial delivery, your key engineer falls sick. What is the

most appropriate action? / 3T TF Weige AW ofisT &1 Agcaqer Beladt @ ar Re wger s &1 &1 v wop@w
gofaay AR & Jar &1 3T F=1 FE?

(A) Inform the client and cancel the delivery / Fellge & gD a¥a Blladl g T &t

(B) Immediately redistribute the work among the available team members and prioritize critical modules / 39elet

(C) Force the sick employee to work / §TAR &eaRY HI ST HIH T Tellld)
(D) Blame the management / 9%l OX GIY Hear

IW (Answer): (B) Immediately redistribute the work among the available team members and prioritize critical

modules / 3eletl &H H Xl HE FATGAR HaN A IrITAbr arel Algel gl T Har
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&gTEAT (Description): Teh THTEl team leader I 31ATeIeh 3cdee] THTAT H delivery I YHTTAd U foaAT 3Ucrstr
resources T HafdH U AT AMGT| HRF HT EF & FeEdl H YelidaRa deh critical modules T Jraf@shar
& @sd 3faa 3R professional approach gl

Q.77 If you discover a calculation error in a technical report already submitted to senior management, you

should: / If& 3M9®! 9T e & & 3M9F AR AR #ir 7 dawedrh RAE 7 v o IR w 78 T OF g
& aftss gduer F A 1 g §, @ W

(A) Remain silent and hope no one notices / I0 I3 AR forell & #AfeH o el T 3G HYAT

(B) Immediately inform your senior officer about the error and submit a corrected report / dclel 39 aRTS
HSRY oY JfE T Faar dar IR AR TEr RAE GE&Jd Hir

(C) Blame a junior colleague / 319a1 &ieisc AR U Ieldl I RIT STmTaT
(D) Delete the report from the system / RalE &t e & Fer &

3 (Answer): (B) Immediately inform your senior officer about the error and submit a corrected report / dcehlel

39T aRes JHTHRY HT e 1 I &I AR FADT T RAIE FEgeT L

SATEAT (Description): Technical work 3 accuracy 3R professional integrity 37cdid Hgeaqol &1 el Ut &
ST 38 X report e corrected version FEJd ST FFAGR 3R ethical eJagR &1

Q.78 Statements: 1. All scientists are researchers. 2. Some researchers are teachers. Conclusions: I. Some
scientists are teachers. Il. Some researchers are scientists. / F9<1: 1. G3ft I enerswar &1 2. S eMershdr

e &) fasad: | 3o dfas e &) 1. 75 Musar dafas &

(A) Only conclusion | is correct / 3hael fasay | TEr &

(B) Only conclusion Il is correct / Fadl sy || T &

(C) Both conclusions are correct / =it fasy Tgr &

(D) Neither conclusion is correct / 15 ot sy TEY 71ET &

3aX (Answer): (D) Neither conclusion is correct / #ig 8 sy TEr 18T &

SATEAT (Description): YT 1 shdol Jg Tl doicl & o FM scientists researchers 81 H¥A 2 7 F&
researchers & teachers 810 $I a1 &, fehT Tg FET FgT 7T F T scientists &1 3GfT a7 @ conclusion | AT
& 3R & conclusion Il| 37d: T&r 33X (D) &l

Q.79 Statement: Facing rising pollution, the city bans old diesel vehicles. Action I: Encourage public transport.

Action II: Provide subsidies on EVs. / F¥eT: T # YGUUT & T3 X H a@d gu IR o @ e ameat
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9T gfaey a1 haar R g1 FRaE | AaeiE ® adsfae aRgedT # 1 30 3uae Fe F [ ema
far Srer aifew) FRar$ 11 gafFesd aeal w fewst & smelt ofgw

(A) Only I is rational / Fael | THTIT &

(B) Only Il is rational / &ael || GHEITT &

(C) Both I and Il are rational / @lat | 31X || aera g

(D) Neither is rational / g $ft & =gl §

3dX (Answer): (C) Both | and Il are rational / &lat | 3R || Thgerd &

SATEAT (Description): X1 diesel vehicles WX Ydser T 3¢e?d pollution & &I &1 Public transport Y sgrar
2 O A argalr T TEAT FH & Fhdr & 3R EV subsidies o191 &I cleaner vehicles 39 & faT wicarfed
Tohdr §1 3afaT i actions A& &l

Q.80 Fact 1: Most engineers know programming. Fact 2: Rahul is an engineer. Which conclusion is definitively
true? / @ed 1: AT FSNfAay Manfder s §1 927 2: Mg v A §1 fArfaf@a # @ Fla-ar fased
fAaRaa ¥ @ 77 2

(A) Rahul definitely knows programming / rgef Afaa & O Qrenf@er Saar &
(B) Rahul does not know programming / Igel QAT 78T SileTcT

(C) There is a strong possibility that Rahul knows programming / 38 STId &I Yael HHGT § [ el CIDIEEL
ST &

(D) Rahul is a computer science student / g HTY HWISH & OF §

39 (Answer): (C) There is a strong possibility that Rahul knows programming / 38 sTd &I 9dd GHGAT & 6
el ST AT &

STEAT (Description): "Most engineers" & 37 @' engineers 5Tl gldT| safoT I8 ARTd & & AGT *ar o7
HohdT T Rahul programming STdT & 8, offehel QU 3T O2T & YR W 38% programming STelel &l gael
HHTEAT & |

Q.81 Six friends A, B, C, D, E and F sit around a circle facing the center. B is second to the right of D. Cis
immediate left of A. E is between F and D. Who sits opposite to A? / &8 3 A, B,C, D, E 3k Fus qAarR A
& IRI 3N $g A WK 7A@ Fh d5 §1 B,DF ¥ q@U 81 C,AS PA AW §I EFIRDF Mo # g1 AF &%
AHA FleT o1 7?2

(A)D/D

(B)E/E
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(CF/F

(D)B/B
3 (Answer): 9% H & 1§ Al & TR FN§ GHIA STIEUT gl detell|

SATEAT (Description): IfE D &l Teh AT ¥ W @M ST, Al B 38 GEY S U W gam| "E is between F
and D" &I E& gl 3R F 3R D AR R A9 & # A 3R €& faw "Cis immediate left of A" 1 et gt o€t
gidtl safav f@U 31T conditions 398 & consistent sigT & 3R T T faded & A¥Td T T TEY 8T 8T
ST "HehdT |

Q.82 In a row of 40 students facing North, if Sumit is 18th from the left end, what is his position from the right
end? / TF dfFd & 40 B 3w A AR A& TS T3 ¢ IG AT aC A § 189 ¥y W, qw AT @
IHFT TAH F4T gm?

(A) 22nd / 223t
(B) 23rd / 2341
(C) 24th / 24at
(D) 21st / 21at
3@ (Answer): (B) 23rd / 23aT

SATEAT (Description): G0 & T = el OF — S0 J T + 1
=40—-18+1 = 23|
I giAd aw Ay 4238 T W &l

Q.83 P is the brother of Q. R is the mother of Q. S is the father of R. T is the mother of S. How is P related to S?
/P, Q® #T$ &1 R, QF AT &1 S, RFT Rar &1 T, S AT &1 PFT S A FIT Faer &7

(A) Grandson / 9ielT / STl

(B) Son / ST

(C) Brother / 8T

(D) Grandfather / grer

3aX (Answer): (A) Grandson / 9xdr / ATy

SATEAT (Description): P, Q&7 118 & 3 R, Q& AT §, SAfAT P o R&T 97 81 S, R&T Uam g1 3ra: P, Sar
ATA/9YET (Grandson) g1
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Q.84 The perimeter of a rectangular field is 480 m. For maximum area, what will be the maximum possible

area? / U@ HTAAHR A &1 IRATT 480 X §1 IS SHFT &A% JOFAH @ g, af A& F1 rf0Faw
ATB FAT gr?

(A) 14,400 m? / 14,400 337 #Hex
(B) 12,000 m?/ 12,000 a37 #Hrex
(C) 16,000 m?/ 16,000 g7 #Hrex
(D) 10,800 m? / 10,800 T3t #Hrex
3@ (Answer): (A) 14,400 m? / 14,400 37 #Hex

qTEAT (Description): THAT perimeter dTel rectangle ST maximum area dd gIdT ¢ ol§ dg square &f|
4a = 480,380 a = 120m|
31fFaa gawel = 120 X 120 = 14,400 m?|

Q.85 Find the next number in the series: 4, 11, 30, 85, 248, ? / TEAT 4@l A 33T Ug A HFAT: 4, 11, 30,
85, 248, ?

(A) 735

(B) 741

(C) 744

(D) 733

3 (Answer): (A) 735

SATEAT (Description): H@ell & H#AA: 3 F ION Feh [ATH HEAW TTS ST & &
4x3—-1=11
11x3—-3=30
30x3—-5=85

85x3—7=248
3d: 39Tell Ug 248 X 3 — 9 = 7351

safaT TEr 37 (A) 735 ¥

Q.86 Find the wrong number in the series: 6, 14, 36, 98, 256, 694 / & 1§ H@eT # Tad T&AT AT HfAT: 6,
14, 36, 98, 256, 694

(A) 14
(B) 36
(C) 98
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(D) 256

3 (Answer): e T H@en/fAswedl # wied Fuse pattern g1 G ar=m gl

SqTEAT (Description): & 318 HEAT3T 6,14,36,98,256,694% &IT HIg THATT Tase 3R standard HfAF pattern
T oTer giar oad 6T 90 O fasedl & & Rl U T&aT o AfRRad 9 & ITad Fgl o1 | 3afolv 30
U H FHT pattern H I AT missing information glel T HeTa=T g

Q.87 Pipe A can fill a tank in 6 hours, while Pipe B can empty it in 8 hours. If both are opened together, in how
many hours will the tank fill? / T 9187 fordlt €t & 6 9 # #T Fhel § 30X @YU 93T 34 8uS H @rell FT
FFar &1 I T 9IS9 v W @ RE S, @Y S fhder wHT A aeh?

(A) 14 hours / 14 G&
(B) 24 hours / 24 €&
(C) 18 hours / 18 &i¢
(D) 12 hours / 12 &€
3aX (Answer): (B) 24 hours / 24 &¢

SATEAT (Description): Ugel 98 & filling rate = 1/6tank/hour 3R gEX $T emptying rate = 1/8tank/hour g1
Netrate=1/6 —1/8 = 1/24|
sgfaIT tank 3 9 F 24 €& e[|

Q.88 Selling an item at X840 gives 20% profit. If sold at X735, what is the profit/loss percentage? / T& IE] HI
X840 F IUA U UH GHEGR I 20% HT o1 gam g1 I a7 q X735 F I, Y 3qH1 A7 A1 @iy gfeverd 41
gem?

(A) 5% Profit / 5% @ITeT

(B) 5% Loss / 5% &It

(C) 10% Profit / 10% @TsT

(D) No profit or loss / &S s AT gIfar AT
3 (Answer): (A) 5% Profit / 5% <ITH

=gTEaT (Description): X840 7 20% profit §, 3&TAIT cost price
CP =840/1.20 = X700]|
Ife selling price X735 §, @ profit = 735 — 700 = 35|
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Profit% = (35/700) X 100 = 5%|
37d: & 3% (A) 5% Profit / 5% ATH g

Q.89 Three numbers are in the ratio 3 : 4 : 5 and the sum of their squares is 1250. The largest number is: / dfisT
&3t FT AT 3:4:5% HR 3aF At F1 AT 1250 1 FAH FE@ T wEAT 747 FeA?

(A) 25

(B) 20

(C)15

(D) 30

3@ (Answer): (A) 25

=qTEAT (Description): TEATT 3x, 4x, 5x8 |
(3x)? + (4x)% + (5x)? = 1250
9x2 + 16x? + 25x% = 1250
50x% = 1250 = x? = 25 = x = 5|

Y 97 EAT = 5x = 25|

Q.90 A company's car production from 2019-2023 is 120, 150, 180, 225, 270 thousand respectively. What is the
percentage increase from 2020 to 2023? / T& H9el FT 2019-2023 # FR 3cqiesT HAA: 120, 150, 180, 225 3k

270 &5 §1 2020 & 2023 0% 3cUleed A For gfaerd qefer e §?
(A) 80%

(B) 75%

(C) 90%

(D) 60%

3 (Answer): (A) 80%

=qTEaT (Description): 2020 &7 3cdied = 150 9IR 3R 2023 & 3¢9 = 270 §9IR|
gefer = 270 — 150 = 120X |

gfaRrd gefer = (120/150) X 100 = 80%|

3 T 3% (A) 80% B

Q.91 Analogy: Circle : Circumference :: Polygon : ? / ®TETdT: g : gffer qg ?
(A) Area / & 3ol
(B) Perimeter / aR&ATT
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(C) Diagonal / farot

(D) Angle / ot
3aX (Answer): (B) Perimeter / aR&AT™

SqTEAT (Description): Circle &1 boundary %7 el &g I circumference sgd g1 $& YR polygon T et
ST T ool oIETS & perimeter (IRA) FEad £

Q.92 Analogy: Thermometer : Temperature :: Manometer : ? / 9E2IdT: JATHET : d9A :: AareT : ?
(A) Pressure / cdra

(B) Density / geicd

(C) Viscosity / eITeTdr

(D) Height / =TS

I (Answer): (A) Pressure / gdrd

&gT&aT (Description): Thermometer &I 39A19T temperature ATl & TolT hAT SITIAT &, STdfeh manometer &7
39T fluid pressure AT & T fhaT SITAT §1 37 T&r 3¢ (A) Pressure / a@ &

Q.93 If a square is rotated 90° clockwise and the arrow inside is inverted by 180° at each step, after 4 full steps

what is the configuration? / If& & a3 I Y% =T F 90° GfAIUMEd FAMT FTT AR 36F e & X A
180° 3eer T ST, At 4 qoF =i & a1g 3w Rufa F=r gef?

(A) Identical to initial / IRfH® Fufa & @ =T

(B) Opposite direction / fAudia feer

(C) 90° clockwise / 90° &f&yuTad

(D) 270° anticlockwise / 270° arHEd

3T (Answer): (A) Identical to initial / YRf&% afa & A

SqTEAT (Description): Square F1 90° clockwise IR SR gHAA W Fel rotation 4 X 90° = 360°8IdT &, AT
square 39T URTAS FATT 7 wic 3aTr &1 Arrow & 9 step 9¥ 180° invert AT AT §; IR S inversion &
a1 arrow 8T 39e yRfAS e & oic 3mar g1

Q.94 Find the Odd One Out from the given options: / RRT 7T Rwedl #& ¥ RAvwr sFfaseres w1 97 w:X:

(A) Rhombus / F#rerqeyst

(B) Parallelogram / IR TSt
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(C) Trapezium / HHeIs T

(D) Cone / 2%
3 (Answer): (D) Cone / 2%

&aTEaT (Description): Rhombus, parallelogram 3iX trapezium &3 2-dimensional quadrilateral shapes g, S/afeh
cone T 3-dimensional solid &1 3afeIT Cone AW &1

Q.95 Pattern: Row 1 has shapes with 3, 4, 5 corners. Row 2 has 4, 5, 6 corners. Row 3 has 5, 6, '?'. What shape
comes at '?"? / <= wgel ufda # argfaal & F= 3,4,5 81 qud ufFa i 4,5, 6§ Hwd 9fFa 7 5,6,'2' €
yed et WX 4T 3mean?

(A) Heptagon — 7 sides / ECcT$fet - 7 $TI3it aTelm

(B) Octagon — 8 sides / 3rsc8{el - 8 $[eTI3il dTell

(C) Pentagon — 5 sides / T=I#]sT - 5 $[SII3iT dTell

(D) Triangle — 3 sides / 33T - 3 83T aTelr

3 (Answer): (A) Heptagon — 7 sides / ECdefst - 7 8iG|T34T arelt

SgTEAT (Description): Ycdeh 3@Tell row H corners I H&AT 1 & &6 6T ¢l & row H e 5,6, 7 81| 7
corners aTell 3T&hid &I Heptagon (WeeTs[er) Fedl ¢l

Q.96 In a code language, if 'ISRO" is coded as 'KUTQ', how will 'TEST' be coded? / af¢ v& fafReaa e s &
'ISRO' # 'KUTQ' for@m Simar 8, at 38t Fe smar & 'TEST' 1 a1 foram Sean?

(A) VGUV

(B) VGVT

(C) UGVU

(D) VGWV

3@ (Answer): (A) VGUV

=qTEAT (Description): e 378 &I alphabet & 2 TUTST 31T ST IRT §:
I-2KS->UR->T0->AQl

ST 9PR T V,E>G,S> U, T VI
sgfaT TEST - VGUV|
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Q.97 Amit walks 10 m East from O, turns right and walks 5 m, then turns right and walks 10 m. How far and in

which direction is he from 0? / 3ifAa fig O & qd #t 3R 10 HeX Forar §, AR W FqgHT 5 Hiex Faar ¢, AR
aTe AsFT 10 AieX T §1 9% IRMAE g ¥ Brw e i fraeh g w @2

(A) 5 m South / 5 #rex gfgror

(B) 5 m North / 5 #leX 3

(C) 10 m West / 10 #FHex gigas
(D)Om /0 #X

3@ (Answer): (A) 5 m South / 5 HIeX &f&or

SATEAT (Description): AT T8l 10 m East ST & East &l 3iR H@ &I right turn % 9 d8 South ferrm & 5
m ST &1 T right turn & West fgr & 10 m Iiar § 3R URfA$ East-West position I argd 31 AT gl
gt dg O & 5 m South 7 §|

Q.98 What is the angle between the hour and minute hands of a clock at 4:40? / g3t &Y {I_}'-HT 4:40 st et
Bt &1 For Forh 32

(A) 100°

(B) 110°

(C)120°

(D) 90°

3 (Answer): (A) 100°

=gTEdT (Description): Minute hand at 40 minutes = 40 X 6 = 240°|
Hour hand at 4:40 =4 X 30 + 40 x 0.5 = 140°|

3a = 240 — 140 = 100°|
37d: BT ST 100° §

Q.99 A standard die has opposite faces: 3 is opposite 4, and 1 is opposite 6. Which number is opposite to 2? /
TH YA F 6Fad W 1T 6TF 3% g1 I 3F Add oo W 48 3R 1% AT 68, A 2% AT v

W FlT-AT 3F FrT?
(A)5
(B) 6
(€1

(D)3
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I (Answer): (A) 5

SaTEAT (Description): U standard die & Ycde face &7 U opposite face 81T &1 f&T 1T pairs § 3-4 3R 1-61
AT gr FEATT 2 AR 5§, sAfaw I TH-g@ F opposite &R 3d: 2 & Faoda 5 grem|

Q.100 If '+' means 'x', '-' means '+', 'x' means '-', and '+' means '+', find the value of: 18 +4-2+8x6=? / Ifg
T Y x-S, X HT W - R T S 'R A 18+ 4 -2+ 8 x 6 FT AT AT hiAT]

(A) 38

(B) 42

(C) 36

(D) 40

3 (Answer): (A) 38

=qTET (Description): f&T 1T symbols F dgeled T expression gIam:
18x4+2+8—-6

BODMAS & 38R

18 x4 =72
72 +2 =36
36+8—6=238

37d: HEr 39X (A) 3881
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    𝜏  m a x = T r / J


    𝛿  m a x = W   L 3 /  ( 48 E I )


  V = 0


  K = 1


    L  e = K L = L


    𝜎 h = p d /  ( 2 t )


    𝜎  l = p d /  ( 4 t )


    𝜎  l /   𝜎 h = 1 / 2 = 0 . 5


    𝜎  x =   𝜎  y = 0


   (      𝜎  x +   𝜎  y 2 , 0 )


  I = b   d 3 / 12


  y = d / 2


  Z = I / y =  ( b   d 3 / 12 ) /  ( d / 2 ) = b   d 2 / 6


  M


  𝜃 = M L / E I


  𝜏 = T r / J


  r


    M  m a x = w   L 2 / 8


  s + l ≤ p + q


    a  c = 2 𝜔 v


    a  c = 2 𝜔 v


  𝜔


  v


  𝜁 = 1


    𝜔  n =  k / m


  k


  m


    r  b = r  cos ⁡  𝜙


    L 10 =    ( C / P ) 3


  P


     ( 1 / 2 ) 3 = 1 / 8


  𝜙


  𝛼


  𝜂 =  tan ⁡  𝛼 / tan ⁡  ( 𝜙 + 𝛼 )


  𝜂 = 1 −   T  L /   T  H


    T  H


    T  L


  Q = 0


  Δ S = 0


    𝜇  J T =    ( 𝜕 T / 𝜕 P )  H


  𝜂 = 1 −  1    r  𝛾 − 1


  r


  Q = − k A  ( d T / d x )


    E  b = 𝜎   T 4


    r  c = k / h


  k


  h


  N ⋅ s /   m 2


    m 2 / s


  B = 2 y


  y = B / 2


  M = V / a


  M > 1


   h  f ∝ V


  M R R = v f d


  v


  f


  d


  v


  V   T  n = C


  n


  a = g  sin ⁡  𝜃 /  [ 1 + I /  ( m   r 2 ) ]


  I /  ( m   r 2 ) = 2 / 5


  1 / 2


  e = 1


  T = 2 𝜋  L / g


    T  e =  (   t  o + 4   t  m +   t  p ) / 6


    t  o


    t  m


    t  p


  𝛾 → 𝛼 + F   e 3 C


  40 − 18 + 1 = 23


  4 a = 480


  a = 120


  = 120 × 120 = 14 , 400     m 2


  4 × 3 − 1 = 11


  248 × 3 − 9 = 735


  6 , 14 , 36 , 98 , 256 , 694


  = 1 / 6


  = 1 / 8


  = 1 / 6 − 1 / 8 = 1 / 24


  C P = 840 / 1 . 20 = ₹ 700


  = 735 − 700 = ₹ 35


  =  ( 35 / 700 ) × 100 = 5 %


  3 x , 4 x , 5 x


     ( 3 x ) 2 +    ( 4 x ) 2 +    ( 5 x ) 2 = 1250


  


  = 5 x = 25


  = 270 − 150 = 120


  =  ( 120 / 150 ) × 100 = 80 %


  4 × 90 ° = 360 °


  40 × 6 = 240 °


  4 × 30 + 40 × 0 . 5 = 140 °


  = 240 − 140 = 100 °


  18 × 4 ÷ 2 + 8 − 6


  18 × 4 = 72

