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Q.1 A simply supported beam of length L and flexural rigidity El is subjected to equal clockwise end moments
M. What is the deflection at mid-span? / ¥aTeT @Fats L 3R waggea REGEA £l areht v aiids i &
Ot o g R 7 dwer et M e Srar 81 wew fig 9X faeia (Deflection) AT glem?

(A) ML2 / 8EI
(B) ML2 / 4EI
(C) ML2 / 16EI
(D) ML / 2EI

3 (Answer): (A) ML? / 8El

&gTEaT (Description): AT end moments & &RUT beam # constant bending moment 3c9e= &Il &! Constant
curvature & faIT mid-span W 31fad deflection & = ML%/8EI 8T &1 37d: TEr 3 (A) B

Q.2 A solid bar subjected to tensile load experiences 0.02% decrease in diameter and 0.06% increase in length.

What is its Poisson's ratio? / T S@=$R 31 3 W dold AR @l T A H 0.02% $1 H#AY 3 a8 &
0.06% #r gEftr gt ¥ Jard FT calgwa T FAT 87

(A) 0.33

(B) 0.25

(C) 0.50
(D) 0.12

3 (Answer): (A) 0.33

=TEAT (Description): Poisson's ratio, v = Lateral strain / Longitudinal strain| JgT lateral strain = 0.02% 3R
longitudinal strain = 0.06% &1 3&felT v = 0.02/0.06 = 1/3 = 0.33| 31d: Hgl 33X (A) &1

Q.3 In a Mohr's stress circle, if principal stresses are o; = 120 MPa and o, = -40 MPa, the maximum in-plane
shear stress is: / #1gT & @@id g9 # I 9@ @@ 0, = 120 MPa 3R 0, = -40 MPa §, &t 3fRFaA TwIr F=1a
(Maximum Shear Stress) T HIT FIT §I9M?

(A) 80 MPa
(B) 160 MPa
(C) 40 MPa
(D) 60 MPa

3T (Answer): (A) 80 MPa

Sg1EAT (Description): Maximum in-plane shear stress &I I tmax = (01 - 02)/2 &1 39T tmax = (120 - (-40))/2
=160/2 = 80 MPa| 31d: ¥&r 31 (A) &l
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Q.4 A hollow shaft has outer diameter D and inner diameter d = D/2. Its torsional strength compared to a solid
shaft of diameter D is: / T& @@ ¥ HT q8d =G D 3R 37aR*w =aw d = D/2 &1 39 &7 &7H7 AT
(Torsional Strength) FATT aTed AT F SN AT AT Jololl A fFrawedt ghair?

(A) 15/16 times / 15/16 3T
(B) 7/8 times / 7/8 T
(C)1/2 times /1/2 e
(D) 3/4 times / 3/4 e

I (Answer): (A) 15/16 times / 15/16 Lol

SaTEaT (Description): TATA STedl e 3R AT allowable shear stress & faT torsional strength polar section
modulus & AU gl &1 Hollow shaft & foIw ratio 1 - (d/D)* glaT &1 I&l d/D = 1/2, AT ratio = 1 - (1/2)*
=1-1/16 =15/16| 3id: ¥& 3 (A) &l

Q.5 In Euler's column theory, the slenderness ratio (A) is defined as the ratio of: / IeX e ﬁa}na # waw i
slenderness ratio (A) Fr gRemsT FA7 8?2

(A) Effective length to minimum radius of gyration (Le / kmin) / STdT oFaT$ & #geTd# IRHFATT 3T (Le / kmin)
(B) Actual length to cross-sectional area / aFdfds oFdls & HIE-HaRlAdT &TTheT

(C) Diameter to effective length / ST & JHTET oFels

(D) Length to width of column / &8 fit sFa1s & dlss

3@ (Answer): (A) Effective length to minimum radius of gyration / YHIdT ofFels & #gsTdd TRHFATT AT

=gTEAT (Description): Slenderness ratio T IR#TNT A = Le/kmin &, ST8T Le effective length 3 kmin minimum
radius of gyration g1 37d: T&r 3% (A) &l

Q.6 On the actual physical element, the angle between the principal planes and maximum shear stress planes
is: / AT g W G o (Principal Planes) 3T 3f&asr 3rawqor yfader @e (Max Shear Stress Planes) & dfr
silfas ao W fFdar For giar &2

(A) 45°

(B) 90°

(C) 30°

(D) 60°

3 (Answer): (A) 45°
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SgrEd (Description): Principal planes 9T shear stress =g 8T &, SIa9f9 maximum shear stress planes principal
planes & 45° X Ty gla g1 37d: &gl 3aX (A) 45° g1

Q.7 In a thin cylindrical pressure vessel subjected to internal pressure p, the absolute maximum shear stress is:
/ T gde SRR & 919 (Thin Cylinder) & ATaR& ga1@ p & HRUT absolute maximum shear stress &1 ATl

F7 @aT &2

(A) pd / 4t
(B) pd / 8t
(C) pd /2t
(D) pd /t

3 (Answer): (A) pd / 4t

sgrEar (Description): Thin cylinder & hoop stress oh = pd/2t 3R longitudinal stress ol = pd/4t 1T &1 Radial
stress &1 ofaTe7eT LT Hlelel I absolute maximum shear stress (omax — omin)/2 = oh/2 = pd/4t giar &1 37 H&r
3 (A) B

Q.8 According to Castigliano's first theorem, the partial derivative of total strain energy with respect to a
displacement gives: / Ff¥cFeamat & w47 9AT (Castigliano's First Theorem) F IWR RFfa s &1 e

¥ AeT HNfAF aFelsr FAT aaT 87

(A) Applied force at that point / 38 fdig o @] Sof
(B) Deflection / fa&ta

(C) Shear force / 319%9UT &l

(D) Bending moment / siehet 3Te(OT

I (Answer): (A) Applied force at that point / 38 1%!?3' 9 o4 Sef

=qTEAT (Description): Castigliano's first theorem & JER strain energy U & displacement 6 % "UET partial
derivative &I load &aT &: 0U/A6 = P| 31d: H&r 3aX (A) gl

Q.9 For a circular cross-section beam of diameter d, the ratio of maximum shear stress to average shear stress
is: / WA qA@R HE-GFA (AW d) I 9 F e e srwgor sfaae sk sitwa srowaor gfae a7
AT FAT BT 2

(A) 4/3 (1.33)
(B) 3/2 (1.50)
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(C) 2/1 (2.00)
(D) 1/1 (1.00)

I (Answer): (A) 4/3 (1.33)

=gTEaT (Description): Solid circular section & folT maximum shear stress tmax = 4V/3A gIdT &, Sidfh average
shear stress tavg = V/A | 39TIT tmax/tavg = 4/3| 37d: Tgl 31 (A) &

Q.10 Under a pure hydrostatic state of stress (ox = oy = 6z = —p), the Von-Mises equivalent stress is: /

FIEEIEeRe® Ufaaed HaEUT (ox = oy = 0z = -p) H IA-HFAH e faae (Von-Mises Equivalent Stress) FT gram?

(A) Zero / =&

(B)p
(C)3p
(D) V3 p

3 (Answer): (A) Zero / =

=qTEAT (Description): Von-Mises stress sael deviatoric stress 9¥ a8 &dr &1 Pure hydrostatic stress 3 T3
principal stresses @A gl &, 38T deviatoric component [ gIaT g1 37d: Von-Mises equivalent stress = 0|

el 31 (A) B

Q.11 A cantilever beam of length L carries a triangular load varying from zero at free end to w N/m at fixed
base. Bending moment at fixed support is: / t& Ffeehay dier i 7ff @ L X B & § qgar g3 AR

AT AT B, A free end T T IR fixed end W w N/m @1 Fixed support @ bending moment &1 grem?

(A)wL®/6
(B)wL2/2
(C)wL?/3
(D)wlL?/12

37X (Answer): (A) wl?/6

SATEAT (Description): Triangular load &7 resultant wL/2 gRT 3R 38 line of action larger-load end ¥ L/3 01 W
gl safaw fixed end moment M = (wL/2)(L/3) = wL¥/61 37d: TEr 333 (A) &1

Q.12 Given E = 2G(1 + v), if Poisson's ratio v = 0.25, what is the value of the ratio E/G? / ¥eqFyaT AT E 3iX
AT A G & €T e E=2G(1+v) &1 IfE v=0.258), aY E/G T AT FAT gI?
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(A) 2.50
(B) 2.00
(C) 3.00
(D) 1.25

3@ (Answer): (A) 2.50

SITEAT (Description): E/G = 2(1 +v) = 2(1 +0.25) = 2.5 31d: Hgr 37 (A) 2.50 &1

Q.13 In the pure bending equation M/I = 6/y = E/R, R represents: / i & d&a @HIHOr M/I=c/y=E/RH 'R’
Y wehtia &ar 2

(A) Radius of curvature of neutral surface / 3Gl W @I dshar Fsar
(B) Resistance of beam / &i&¥ &7 9faRIer

(C) Radius of outer surface / ST&3r ddg dI F=ar

(D) Reaction force / RuaR ®RY

3aX (Answer): (A) Radius of curvature of neutral surface / 3TEId IR &I dshdl HodT

=gTEAT (Description): Bending equation # R neutral surface #Y radius of curvature &I 2iTdr &1 I8 beam &
bending & FRUT neutral axis &7 curvature & AT g1 3d: Har 3¢ (A) 1

Q.14 A bar fixed rigidly at both ends is subjected to a temperature rise AT. The nature of stress induced in the
baris: / & 83 & 31 AU A Toar ¥ AT @1 A1 31 A9HE H AT A J5fr @1 W 53 A Fw gH5R T
gfaed 3cdesT grom?

(A) Compressive stress / T8 Ufdeer
(B) Tensile stress / delel Ufasel

(C) Zero stress / = Gfdser

(D) Shear stress / 319%90T Yfdsel

3aX (Answer): (A) Compressive stress / Guig faae

STEAT (Description): dMIHATA §Go1 IR bar TaTHIfde & & expand FHIAT dATEdr &l aledl T T rigid supports gt
% HRUT expansion Yfasfd 81 § 3R bar 3 compressive thermal stress 3cde g1dT &l 31d: Har 3 (A) 1

Q.15 When the mobility/degree of freedom of a kinematic assembly is zero (F = 0), it is termed as a: / TATNT
ax # arfarefierar (Mobility) a1 degree of freedom 2 (F = 0) g1/ 9T HIAT 1 FAT F§T AT §?
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(A) Structure / FEX @31 AT @[@T

(B) Superstructure (F < 0) / §IR FgaFax
(C) Mechanism (F > 1) / #Ffaeq
(D) Kinematic chain / #sadfes o

3T (Answer): (A) Structure / 2R ER=T A1 @=T

=gTEAT (Description): Mobility F = 0 8l W system # IS Tads motion sl &idT| V&Y assembly &I structure FgT
ST &1 F2 189 W I§ mechanism & Tehal g1 3d: T&r 337 (A) &1

Q.16 In a 4-bar linkage with link lengths 20, 40, 50 and 60 cm, fixing the 60 cm link with the shortest 20 cm link
as driver gives: / T& 4-aX foishst & links Y @#=a1$ 20, 40, 50 3i¥ 60 cm &1 I 60 cm arer link Y fixed 31X
shortest 20 cm @ link Y driver S9IT ST, AT I§ HIT-AT mechanism gM?

(A) Crank-Rocker mechanism / $er-3la Hhfaea
(B) Double Crank mechanism / 398 $hep Hohfaod
(C) Double Rocker mechanism / 3aeT AT HhlaeH
(D) Parallelogram linkage / SRereliame foidhat

3@ (Answer): (A) Crank-Rocker mechanism / sher-3ieht Hhfaed

=TEAT (Description): Grashof condition: Shortest + Longest < Other two links| Jgr 20 + 60 = 80 < 40 + 50 = 90,
sgfaw Grashof mechanism &1 Longest link & fixed 3%t 31X shortest link & driver ¥ 9T crank-rocker
mechanism 9Tc 1T &1 37d: Jar 33X (A) £l

Q.17 The total area under the Turning Moment Diagram (T vs 8) for one complete cycle represents: / gfaar

HIAC 3@ (T-6 Diagram) F 3adid U YT T HT FoT &Ahel AT ST 872

(A) Work done per cycle / 9fa T forar a=—m &
(B) Average power / 3\ afed

(C) Maximum torque / 3ifQ&d#d cid

(D) Moment of inertia / STgcd 3MTE[OT

3aX (Answer): (A) Work done per cycle / 9fa s fovam aam 1

=qTEAT (Description): Turning moment T 3R angular displacement 8 & &= area JT d0 8IaT &, ST work done T
galTar g1 3afelv T complete cycle T area work done per cycle &1 37d: @@l 39X (A) £l
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Q.18 The natural frequency of a spring-mass system is 10 Hz. If the spring stiffness is quadrupled (4k), the new

natural frequency will be: / T& spring-mass system &1 natural frequency 10 Hz 1 I spring stiffness ®Y 4 T
X fear ST, @ AF natural frequency FaT gRi?

(A) 20 Hz

(B) 40 Hz

(C)5Hz
(D) 10 Hz

3@ (Answer): (A) 20 Hz

=gTEAT (Description): Natural frequency fn = (1/2n)V(k/m) 81t &1 Ifg stiffness 4k 8 ST, A frequency V4 =2
I &1 el | SEfAT 7S frequency 2 x 10 = 20 Hz| 37dT: 8! 371 (A) B

Q.19 In forced damped vibrations, when excitation frequency is much higher than natural frequency (w/wn >>
1), the phase lag between force and displacement approaches: / SI@ glelel YoITell # 3dsi® o I IR

uipfas Irgfa & a5 IH0F gt § (w/wn >> 1), at 9o 3R [AFygs F T FaFaT (Phase Angle) ST
e gar 82

(A) 180° (mt rad)

(B) 90° (/2 rad)

(¢)o°
(D) 45°

3T (Answer): (A) 180° (mt rad)

=gTEaT (Description): Forced vibration & excitation frequency Sgd 318 gl WX inertia effect dominant & ST
g1 39 feufa & displacement, applied force & 913791 180° out of phase &1dT &1 37d: Har 3 (A) &l

Q.20 For a wheel rolling purely without slip on a flat horizontal road, the instantaneous velocity of the contact

point is: / T @ter faem fhaer &ifasr ¥ag W g @1 81 ¥IF &g (Point of Contact) TN dTcwiferd 9T F4T gl
2

(A) Zero / =T

(B) vem / g &1 der
(C) 2vem

(D) 0.5vem

3 (Answer): (A) Zero / =
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=qTEaT (Description): Pure rolling & contact point ground & &TUET instantaneous center of rotation 1T g1
safet 39 fdg 7 instantaneous velocity zero gIaT &1 37d: HEI 3w (A) Bl

Q.21 In gear design terminology, Module (m) is mathematically defined as: / R 358 & Module (m) #Y
aforcr afvsmar aam §?

(A) Pitch diameter / Number of teeth (D/T) / I =are / giat $r g&ar
(B) Number of teeth / Pitch diameter (T/D) / &ar &1 ¥&ar / O <a&
(C) t x Pitch diameter / i x O =@
(D) Circular pitch / D / &eR = / D

3¢ (Answer): (A) Pitch diameter / Number of teeth (D/T) / @ =& / gidi &1 d&am

=TEAT (Description): Gear module fr IR#ST m = D/T &, ST&r D pitch diameter 3R T number of teeth g1 31d:
LT 3R (A) &

Q.22 The most prominent operational characteristic of a Worm and Worm Wheel drive is: / ai#¥ 3iix afsf efier
3139 1 gaU fafdrse fwar #ar 82

(A) High reduction ratio and self-locking / 3= aifd & &&Y 3R Aeh-aifaaT
(B) High efficiency (>95%) / 3= &&Tdr (>95%)

(C) Parallel shaft transmission / §HARIAR M CTHTARI

(D) Zero friction loss / =a &¥oT gIfel

39X (Answer): (A) High reduction ratio and self-locking / 3= aifd & et 31X dew-alifar

=qTE4T (Description): Worm gear drives # compact arrangement & NISET] 318+ speed reduction 9red fRar
ST T &1 B¢ lead angles W A self-locking 8 8 T &1 37d: TEY 39X (A) B

Q.23 The sensitiveness of a perfectly isochronous governor is mathematically: / 338" 3G (Isochronous
Governor) Y sensitiveness T gidY &?

(A) Infinity / 31

(B) Zero / =T

(C) 1.0

(D) Proportional to speed / 3Tfd & FHATTITAT

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

3@ (Answer): (A) Infinity / 3

gTEAT (Description): Sensitiveness TATd: N/(N1 - N2) & &7 & cga&d T Siidr gl Perfectly isochronous
governor & speed range N1 - N2 = 0 8idY &1 38T sensitiveness 3/ (Infinity) 81T &1 31 T8 331 (A) &1

Q.24 For a flywheel with moment of inertia I, mean speed w, and coefficient of fluctuation of speed Cs,
maximum fluctuation of energy AE is: / aifaqrei® 9% (Flywheel) & SIseq 3mep |, sitga F1ofiw 377 w 3R
coefficient of fluctuation of speed Cs &, d@ maximum fluctuation of energy AE &1 g3fi?

(A) lw3Cs

(B) 1/2 Iw3Cs

(C) 2lw?Cs

(D) lwCs?

3 (Answer): (A) lw*Cs

=gTEAT (Description): Flywheel & falw maximum fluctuation of energy AE = lw?Cs 81T &, ST&T Cs = (wmax —
wmin)/w g1 31d: TEr 31 (A) &1

Q.25 To ensure zero jerk at boundaries in cam-follower systems, which motion profile is preferred? / & 3ilx

BIA3R A boundaries W jerk A T @ & fAT GleN3R A afad &1 FI-71 FFH preferred 32

(A) Cycloidal motion / TT8Faigse Ifa

(B) Simple Harmonic Motion (SHM) / &l 3Tad Jrfa
(C) Uniform acceleration motion / ¥ caoT afd
(D) Uniform velocity motion / &l 39T fa

3@ (Answer): (A) Cycloidal motion / @T8FdSSe e

SATEAT (Description): Cycloidal motion # acceleration boundaries T =g & Y& 3N FATT gicll § AT jerk
finite I§aT & 3R boundary WX zero g1aT g1 3afT high-speed cam mechanisms # cycloidal motion &I smooth
motion & T prefer farar STar &1 3/a: T8r 39X (A) g1

Q.26 Which type of gear is used for transmitting motion between two non-intersecting and mutually
perpendicular shafts? / &) R¥UT daad 3 3wfa=3Er (Non-intersecting and perpendicular) shafts & i afeda
TaIa #= & fAv Fia-ar gear 3ugwa 8?2
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(A) Hypoid / Worm gear / g84iss / at R
(B) Spur gear / TR IR

(C) Bevel gear / 9 fIRR

(D) Helical gear / gforrer fRR

3aX (Answer): (A) Hypoid / Worm gear / g184igs / die foRR

=aTEAT (Description): Worm gear &l non-parallel 3iiX non-intersecting shafts, @ =ad: mutually perpendicular
shafts, & & motion 3iR power transmission & T 39T BIAT &1 37d: Ter 3% (A) £

Q.27 Gerber parabolic relation in fatigue design relates alternating stress amplitude (Sa) and mean stress (Sm)
using: / Gerber Parabola yeamad! afdee f8agr # alternating stress amplitude (Sa) 3R mean stress (Sm) &

fior 59 way Fr i §?
(A) (Sa/Se) + (Sm/Sut)® =1
(B) (Sa/Se)? + (Sm/Sut) =1

(C) (Sa/Se) + (Sm/Syt)®2 =1
(D) (Sa/Se) + (Sm/Sut) =1

37X (Answer): (A) (Sa/Se) + (Sm/Sut)? =1

=gTEAT (Description): Gerber fatigue relation &T #Te &9 Sa/Se + (Sm/Sut)?> =1 &, S8l Se endurance strength
3R Sut ultimate tensile strength &1 37d: @& 31 (A) &1

Q.28 Petroff's equation in hydrodynamic journal bearing is used to determine: / Sister aIR3T & Petroff's
equation T 394NT fFad Feaiwa & v BFam smar 82

(A) Frictional torque and power loss / 0T SeTeoT Ud Afdd &1fel
(B) Maximum pressure / 3f&&de gara

(C) Minimum oil film thickness / ¥gad# del hea Aerg

(D) Bearing life / SaRar &1 3y

3@ (Answer): (A) Frictional torque and power loss / S§UT FelTgoT Td Qfd grfer

=gTEaT (Description): Petroff's equation hydrodynamic journal bearing 3 frictional torque 3iX frictional power
loss &I 3eTAT ol & I 9T & Sirelt 81 3T |eér 31 (A) B
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Q.29 A ball bearing has basic dynamic load rating C = 40 kN under equivalent load P = 10 kN. What is its rating
life L10 in million revolutions? / I w& ball bearing #T basic dynamic load rating C = 40 kN 3iX equivalent

load P = 10 kN &, d@Y 38T L10 life fFdar million revolutions g=ii?

(A) 64 million revolutions / 64 fAferaer T
(B) 16 million revolutions / 16 fAferasT @
(C) 32 million revolutions / 32 Ao %
(D) 128 million revolutions / 128 f&ferae ash

3 (Answer): (A) 64 million revolutions / 64 fAferasT T

=gTEAT (Description): Ball bearing & foIT rating life L10 = (C/P)? million revolutions gl &1 saferw L10 = (40/10)3
= 43 = 64 million revolutions| 3d: T&r 3¢ (A) &1

Q.30 In a preloaded bolted joint with bolt stiffness Kb and clamped parts stiffness Kc, the fraction of external
load P carried by the bolt is: / T& preloaded bolted joint # bolt stiffness Kb 3iX clamped parts stiffness Kc &,

ar external load P &T fa«T #T9T bolt gaRT J&=T fahaT JTEem?

(A) Kb / (Kb + Kc)
(B) Kc / (Kb + Kc)
(C) (Kb + Kc) / Kb
(D) Kb - Ke / (Kb + Kc)

3 (Answer): (A) Kb / (Kb + Kc)

=grEdT (Description): External load &T bolt g@RT @@« fRaT 31T fraction € = Kb/(Kb + Kc) 81aT &1 $afeT bolt
load Pb = CP g19TT| 37d: Hel 3 (A) gl

Q.31 What is the equivalent stiffness of two identical springs, each of stiffness k, connected in parallel? /
FAWGR H 3 a WA springs, TeA® #1 stiffness k, i T effective stiffness FaT gi?

(A) 2k
(B) k/2
(C) k

(D) 4k

3T (Answer): (A) 2k

SATEAT (Description): Parallel connection & spring stiffness €18 S[gelr 8: keq = k + k = 2k| 37e: HET 37 (A) B
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Q.32 According to uniform wear theory, the torque capacity of a single plate clutch is proportional to mean

radius Rm, where Rm is: / Uniform wear theory & ITAR single plate clutch #r torque capacity mean radius

Rm & FATUT @t §1 Rm =41 g1om?

(A) (Ro + Ri)/2

(B) 2/3 (Ro® - Ri®)/(Ro? - Ri?)
(C)Ro —Ri

(D) V(Ro - Ri)

3 (Answer): (A) (Ro + Ri)/2

=qTE4T (Description): Uniform wear theory # p-r = constant 81T &1 39 theory 3§ mean radius Rm = (Ro + Ri)/2

giar g1 37a: |er 3 (A) g

Q.33 For maximum efficiency in a square threaded power screw, the optimum helix angle a is given by, where

@ is friction angle: / Square threaded power screw # maximum efficiency & faT optimum helix angle a T
AT FIAT g1 &, 8T ¢ friction angle §?

(A) 45° - /2

(B) 45° + /2

(C)90° -0

(D) /2

3 (Answer): (A) 45° - /2

=aTEdT (Description): Square-threaded power screw &I maximum efficiency & faT optimum helix angle &7 F&er
tan a=sec-tan @ ¥ Ucd 81T &, TR a=45° - /2 F &7 & fo@r Srar g1 3/a: I 331 (A) &

Q.34 According to Distortion Energy Theory (Von-Mises), the yield strength in pure shear (Ssy) is related to
tensile yield strength (Syt) as: / 3f&as RFfa a1 R (Von-Mises) ¥ ITaR Y& IHIFIT H yield
strength (Ssy) 31X tensile yield strength (Syt) &1 Taer Fa1 8?

(A) Ssy = 0.577 Syt (1/v3)

(B) Ssy = 0.500 Syt

(C) Ssy =0.707 Syt
(D) Ssy = 1.000 Syt

3 (Answer): (A) Ssy = 0.577 Syt (1/v3)

SATEAT (Description): Von-Mises criterion & 38R pure shear # yielding condition & Ssy = Syt/v3 = 0.577 Syt
gTed gl &1 3 TEr 3R (A) B
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Q.35 The Second Law of Thermodynamics introduces which fundamental physical property that dictates

process direction? / FvATIar T gfadar e Fea7 w9 ¥ frw #ifas sifas sorent A srurom F gwqa
FIAT 8, S process F feam AUINT Fyar &2

(A) Entropy / T=gidy

(B) Internal energy / 3aRes FaiT
(C) Enthalpy / @i emiyar

(D) Temperature / dT9HTT

3w (Answer): (A) Entropy / Tegrdr

=qTEAT (Description): Second Law of Thermodynamics & entropy T 37aeIRUT Ured &ldl &l Entropy process T
natural direction 3R irreversibility &I AR a0 7 Agcaqol iR AT g1 37d: Far 3 (A) &

Q.36 A heat engine receives 600 kJ heat from a 1000 K source and rejects 240 kJ to a 400 K sink. What type of
engine cycle is this? / T& heat engine 1000 K & source & 600 k) AT T & 3iX 400 K& sink # 240 kJ Fs#AT

BIEdr 81 I8 T TSR FT engine cycle §?

(A) Reversible / Carnot engine / Ufdad! / FAfc Soiel
(B) Irreversible engine / 3wfaad! Seie

(C) Impossible engine / 38T Saiel

(D) Inconsistent / 3@Rad=ig

3aX (Answer): (A) Reversible / Carnot engine / 9fdadl / &dfc ol

=ITEAT (Description): Engine efficiency n =1 - QL/QH =1 - 240/600 = 0.60| Carnot efficiency nCarnot=1 -
TL/TH =1 - 400/1000 = 0.60| &1 AT &, ST engine reversible Carnot engine &1 37d: T&r 3 (A) £l

Q.37 For a closed system undergoing a reversible constant pressure process, heat transferred equals change in:
/ @&F closed system & reversible constant-pressure process & aRTT system # & 1§ heat fFad IRad"T &

T g 72

(A) Enthalpy, AH / T emfdr, AH

(B) Internal energy, AU / 3TidRXes FaT, AU
(C) Entropy, AS / TeerdY, AS

(D) Gibbs free energy / fieq HFd Sl
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3T (Answer): (A) Enthalpy, AH / ardr erfRdr, AH

=gTEAT (Description): Constant pressure 9X shdol P-V work gl &7 T&afad & first law & Qp = AH 9red 81T gl
safAIT reversible constant-pressure process # heat transfer enthalpy change & sRT&X gIdT &1 37d: Har 33X (A)

gl

Q.38 At the thermodynamic critical point of water, the latent heat of vaporization is: / e 9 F p-v IR
9T water & thermodynamic critical point 9T vaporization #I latent heat FaT gidlt &?

(A) Zero / =T
(B) 2257 kl/kg
(C) 334 kl/kg

(D) Infinity / 31=id

3w (Answer): (A) Zero / =

=gTEAT (Description): Critical point X saturated liquid 3R saturated vapor #I properties AT & T 1
sgfaT liquid 3iX vapor phases & &I phase-change energy difference THTCT & SiIaT & 3T latent heat of
vaporization T g Sl &1 37e: el 37} (A) &

Q.39 In an ideal Dual Combustion Cycle, heat addition takes place during which processes? / Ideal Dual
Combustion Cycle # heat addition eI processes & gleT gt &?

(A) Partly at constant volume and partly at constant pressure / 37 & & &R 3maas 3R 35 &7 O &R
FEICIELY

(B) Completely at constant temperature / cij e A AT )

(C) Completely at constant volume / 9T a¥g ¥R 3T W

(D) Completely at constant pressure / q\fr e R e W

3¢ (Answer): (A) Partly at constant volume and partly at constant pressure / 31 9 d R 3madaT 3R
3% &9 ¥ &R gdd W

&gTEaT (Description): Dual combustion cycle & heat addition & @O & gl §—9&e constant-volume process
3R 3T% 915 constant-pressure process| AT 38 dual AT mixed cycle 8T JATAT g1 37d: &I 3 (A) B

Q.40 The primary objective of incorporating Reheat in a steam Rankine cycle is to: / Rankine cycle & steam

reheating I T JET 32T FIT §?
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(A) Increase the dryness fraction of steam at turbine exhaust / e&TssT & 3ifde RO & arsq &T dryness fraction

EEGIE

(B) Reduce boiler size / STTeR T 3R Tl

(C) Make pump work zero / 99 FrT T AT

(D) Increase condenser pressure / H3AEX GaTd SGIEl

3T (Answer): (A) Increase the dryness fraction of steam at turbine exhaust / @878 & 3ifas @Ol & arsq &r
dryness fraction dgr=T

SgTEaT (Description): Reheating & steam &I turbine & &g & TROT A fAFIGTa GIERT heat fohar STaT § 31K
39Tl turbine stage ® expand fRaT SITAT &1 SHHT HET o8 turbine exhaust T moisture FH HIT 3T dryness
fraction 9gT &, TSI turbine blades F erosion 8t & BT &1 37a: FEr 3% (A) &1

Q.41 A Carnot refrigerator operates between 250 K and 300 K. What is its Coefficient of Performance (COP)? /
uF Fhife WhoRer 250 K 3 300 K& & w17 FXar §1 $WFT Asaeet a[ona (COP) #41 §om?

(A) 5.0
(B) 6.0
(C) 4.0
(D) 0.83

3@ (Answer): (A) 5.0

=gTEAT (Description): Carnot refrigerator & far@ COP =TL / (TH - TL)| I8 TL= 250K 3ik TH =300K &1 safaw
COP = 250/(300-250) = 250/50 = 5.0| 37d: Har 3¢ (A) &l

Q.42 The lumped capacitance analysis for transient heat conduction is valid only when Biot number satisfies: /

&% FvAT aree # w@Fs aRar [T ang @ % @ a™¥e §&41 (Biot Number) i T o &2

(A)Bi<0.1
(B)Bi>1.0
(C) Bi> 100
(D)0.1<Bi<1.0

IW (Answer): (A) Bi<0.1

&gTEaT (Description): Lumped capacitance method d« AT gidrl § o9 B &% 37T dI9ATT JgoTdT 99 gl
g% foIT Biot number, Bi < 0.1 81T 3Ta2de gl 37d: TEr 33X (A) B
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Q.43 The effectiveness of a heat exchanger is mathematically defined as the ratio of: / AT Rfa#a® (Heat
Exchanger) #r wermaefierar (Effectiveness) fraeT 3regara gl 87?

(A) Actual heat transfer rate / Maximum possible heat transfer rate / adfde FSAT 3aROT &I / AfARdH THT
FSAT 30T &Y

(B) Conduction heat / Convection heat / heI8a2led AT / Hedalel FSAT

(C) Cold fluid flow rate / Hot fluid flow rate / 2fidel ga YaTg &3 / 3 gd 9dlg &I

(D) Qmax / Qact

3T (Answer): (A) Actual heat transfer rate / Maximum possible heat transfer rate / arEdfde FSAT 3AROT T /
HFIH FHT FSAT AT &

=gTEdT (Description): Heat exchanger effectiveness & € = Qactual / Qmaximum gaRT 9Red foRar Sirar g1 a8
ARETdeh FSAT HeROT 3R AfUhcTH HI’T FSAT IeROT o 37T I GATcr g1 AT Fel 3 (A) B

Q.44 The radiation view factor Fy; of a flat or convex surface to itself is always: / Rftor & fFd FaqeT a1 39
Ade &1 T4 & 9fd QeI R+ (View Factor) Fy, A2 fhder gar 87

(A)O

(B)1

(C)0.5

(D) Depends on surface area / §dg &9%d 9 AR

3 (Answer): (A) O

SATEAT (Description): Flat AT convex surface ¥ &1 fafdor MY 7€ @ Hehelr ifF surface T H$ AT gAY
HTT & HHAS Al gidTl SHAU TH @dg & fIT Fyy = 01 37d: Fel 371 (A) &

Q.45 In the Dittus-Boelter correlation for heating of fluid in turbulent pipe flow, the exponent n is: / 37eld 9B
UaIE # gd & TH F & AT Dittus-Boelter FHIHIOT H G n HT AT FAT gl 872

(A) 0.4
() 0.3
(C) 0.33
(D) 0.8

3 (Answer): (A) 0.4

=qTEAT (Description): Dittus-Boelter correlation Nu = 0.023 Re®-2 Pr" # fluid heating & foT n = 0.4 3iX fluid
cooling & TIT ATHTIT: n = 0.3 {1 J7aT §1 37T TEr 397 (A) &1
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Q.46 In an Aqua-Ammonia Vapor Absorption Refrigeration System, Ammonia acts as the: / 3&f@a-ster arsq
rqavor gefider gomelt & AT Fw & & FrF Far §?

(A) Refrigerant / weficer
(B) Absorbent / 3/@iiye
(C) Catalyst / 39

(D) Lubricant / Tige

3@ (Answer): (A) Refrigerant / 9eifdes

=gTEAT (Description): Aqua-Ammonia VARS & ammonia refrigerant 3iiX water absorbent & & & &1 T &1
NI a0 & SR F¥AT 3aMWVT Fb refrigeration effect 3cde AT §1 31d: Tar 30X (A) &l

Q.47 According to Newton's law of viscosity, shear stress t is directly proportional to: / =gs F AT AgH &
HTAR IIEIVT yfaaer © RFad FARTE @it 8?

(A) Rate of shear strain or velocity gradient (du/dy) / 3/9%quT fashfa dr 23 a1 a1 Faourdr (du/dy)
(B) Shear strain / 3r0&qoT fashfa

(C) Pressure gradient / gaTd 9duTr

(D) Density gradient / gsicad 9a0TAT

3@ (Answer): (A) Rate of shear strain or velocity gradient (du/dy) / 379%q0T fashfd T & a1 a1 YaoTeT

qTE4T (Description): Newton's law of viscosity & HTAR T = p(du/dy)| 3afAIT shear stress 397 9aurdr du/dy &
& FAEAH BT &1 37c: T 3K (A) B

Q.48 According to the hydrostatic law, the rate of increase of pressure with depth h in a static fluid is: /
gardfas ATe & IR R ga & 71808 h & @17 qa@ gea A o fraeh g 82

(A) pg / fafase IR (Specific Weight)

(B) p/g

(C) glp
(D) 0

3% (Answer): (A) pg / Tafase TR (Specific Weight)

SATEAT (Description): X g & AT hydrostatic equation dp/dh = pg 81c 81 T&l p ga &1 Belcd 3R g Tecar
TAROT g1 pg Fl specific weight 37 &gr SITar g1 31 T 31 (A) £
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Q.49 The center of buoyancy for a submerged or floating body is located at the: / f&t gt §€ 7 ATl §é’ g
FT IcoaTae g Fel Ud giaT 872

(A) Centroid of displaced liquid volume / TAEAT ga & 3ITA & g W]
(B) Center of gravity of the body / a&J & ¥cd &g W

(C) Metacenter / #Aer#el W

(D) Waterline / 37T @1 @

3aX (Answer): (A) Centroid of displaced liquid volume / fa¥aIfd ga & 3IdT & Hgeh W

SATEAT (Description): Center of buoyancy @ dg § T8l faeaitd & & 3RIcel & centroid fEUd giam & 3R
3cTellael 9of 4T fdg @ & el g1 3 FE 37K (A) B

Q.50 If the velocity potential function satisfies Laplace's equation V3 = 0, it represents: / If& a1 fasra werer
Laplace FHISHIOT V2 = 0 FT IS AT 8, AT I§ F¥ TFR F vaw A geffar g?

(A) Incompressible and irrotational flow / 3rdisa X 37eEft gyare
(B) Viscous and turbulent flow / a1eT 3R 312Md 98

(C) Compressible flow / @d15T yarg

(D) Rotational flow / guft yarg

3@ (Answer): (A) Incompressible and irrotational flow / 3r&dsa 3 3reft e

q1E4T (Description): Velocity potential ¢ T 31/&dca irrotational flow & SEl grar g1 afg V2 =0, ar continuity
equation Fse gIdT & 3N JaTg 3HNST giam g1 3T Fer 37K (A) &

Q.51 In circular pipe flow, the critical Reynolds number for transition from laminar to turbulent flow is
approximately: / J®R 98T YaT§ # Yo § 372d ¥a§ A FHAV & v Fifas Wiesw F&ar aorsar frae
g 8?2

(A) 2000

(B) 500

(C) 4000
(D) 10000

3 (Answer): (A) 2000
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=gTEAT (Description): Circular pipe 3 3T379T Re < 2000 WX flow laminar 3iR Re > 4000 WX turbulent #ATAT JATAT &l
HhAUT 81T 97T 20004000 & 1T T &1 AT critical Reynolds number &t AHATEIA: F3THIT 2000 HTAT
ST 81 31 Far 3 (A) B

Q.52 The relation between stagnation temperature To and static temperature T for an ideal gas with Mach
number M is: / 32T W & Mach number M & faT stagnation temperature To 3 static temperature T & i

HE o 41 7
(A) To/T=1+[(y - 1)/2]M?
(B) To/T =1 + [y/2]M?

(C) To/T=1+(v-1)M
(D) To/T = [1 + M?]y

37X (Answer): (A) To/T =1+ [(y - 1)/2]M?

=gTEAT (Description): 3EST 39 & isentropic flow & stagnation temperature &7 & To/T = 1 + [(y-1)/2]M? 81T
&1 T8I y specific heat ratio 31k M Mach number g1 37d: T&r 3T (A) &1

Q.53 When supersonic flow enters a converging duct, velocity and pressure respectively: / Wﬁ? yarg (M >
1) 51 FRER s # 43T FI@T ¢, @ 397 3R qEIT FAW: F7AT FA §?

(A) Velocity decreases, pressure increases / a3 €edl g, Gald Sl &
(B) Velocity increases, pressure decreases / 33T d&dT g, GaId gedl g
(C) Both increase / &l<il &d ¢

(D) Both decrease / @t Ted &

3¢ (Answer): (A) Velocity decreases, pressure increases / 331 Hedl g, Gald 96T &

=gTEAT (Description): Supersonic flow & area-velocity relation subsonic flow & fa9dId 8T g1 SHTAT converging
duct & supersonic gas & velocity gedr g 3R pressure dgdT g1 3d: @@l 3K (A) Bl

Q.54 The coefficient of discharge (Cd) for a standard venturimeter generally lies in the range of: / & standard

Venturimeter &1 discharge coefficient (Cd) ¥#=ad: frw @A & gar &2

(A) 0.96 to 0.98 / 0.96 & 0.98
(B) 0.60 to 0.65/0.60 & 0.65
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(C)0.75t00.80/0.75 & 0.80
(D) 1.05t0 1.10/1.05 ¥ 1.10

3@ (Answer): (A) 0.96 to 0.98 / 0.96 & 0.98

=gTEAT (Description): Venturimeter & pressure 3{i¥ velocity losses qgd HA g1a g, safav 8T discharge
coefficient 3T gIdT &1 Standard venturimeter & fo'T Cd #9111 0.96—0.98 81T &1 37d: Har 3% (A) £l

Q.55 Momentum thickness () of a boundary layer is mathematically defined as: / #/#T 9Td & waT AeE
(Momentum Thickness, 8) FT TOIT T=i F4T 8?2

(A) fob (u/U)(1 - u/U) dy

(B) Job (1 - u/U) dy

(C) Job (u/U)[1 - (u/U)?] dy

(D) Job (u/U) dy

I (Answer): (A) [06 (u/U)(1 - u/U) dy

SgTEdT (Description): Momentum thickness &1 0 = [o8 (u/U)(1-u/U)dy ZarT RN fHar Srar g1 I8
boundary layer gaRT momentum deficit & g2t &1 37T: TE 37 (A) &1

Q.56 In Submerged Arc Welding (SAW), the welding arc is completely concealed under a blanket of: / @a#ss
& ATCET (SAW) F afeser ans frwehr wa & A off @@ &r @t 8?2

(A) Granular fusible flux / GiaR Faidel Folerd Sl Tl
(B) Inert gas argon / @S 3 3meTa

(C) Vacuum / d=g#

(D) Water stream / 9r=il I &R

3aX (Answer): (A) Granular fusible flux / gigR Foldel Felerd Fr 9Xd

=qTEaT (Description): SAW & welding arc @ granular fusible flux &7 A ©Xd & A I@T SaT g1 I8 flux arc
3iR molten weld pool &I aTdTEROT & ST &1 37d: Har 3¢ (A) £l

Q.57 According to Ernest Merchant's minimum energy criterion, shear angle B, rake angle a, and friction angle
@ satisfy: / 3ref¥e Ade & minimum energy criterion & AR shear angle B, rake angle a 3R friction angle ¢
& g Fa1 gayw F?
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(A)2B+@-a=90°
(B)B+¢@-a=90°

(C)2B-@+a=90°
(D)B+2¢p-a=45°

3@ (Answer): (A) 2B+ @ — o =90°

SATEAT (Description): Merchant's relation & 38R B = 45° + a/2 - /2| Rearranging % W 2B + @ - a =90°
gTed BT g1 37d: He&r 37X (A) &

Q.58 Metallic inserts placed in sand molds to increase local cooling rates and promote directional solidification

are called: / ameA® S#a 1 Fem@T &t AR FART cooling rate T F fAT sand mold F FgFT metallic
inserts Y FAT Hgl AT 87?

(A) Chills / em

(B) Chaplets / ddelca
(C) Cores / R

(D) Sprues / ¥

3T (Answer): (A) Chills / eq

SATEAT (Description): Chills & & inserts 810 8 it mold & AT &Ml & FSAT & A § geld §1 SHN VAR
cooling rate s&dr § 31 directional solidification I Serar &ear &1 3/a: T8 3R (A) Bl

Q.59 The most prominent industrial application of Investment Casting is producing: / 3=a¥cHe HIf¥ (Lost
Wax Process) T H@ 3iteaifra srqatr fras faator & gar 82

(A) Turbine blades and intricate precision parts / Tsigel sis® Ud S IRYCH Th
(B) Heavy engine blocks / $TRY 31T sclfeh

(C) Long sewage pipes / eFa "asT qrsq

(D) Railway tracks / Yeid geRam

3@ (Answer): (A) Turbine blades and intricate precision parts / Tdise selsH Td Sifeel GRLCY Heh

SgTEdT (Description): Investment casting 3t dimensional accuracy 3R intricate shapes st & TeTH &l
safoIT g@ehT 39T faAY §T A gas turbine blades 4T complex precision components & fA&T0T 7 fhar Srar
gl 31 |E 3 (A) B
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Q.60 Ultrasonic Machining (USM) is most suitable and efficient for machining: / sreerafa® #iifaar (USM) frar
YHR A A F FRfAT F v 9@ wfF swgTa dk o 2

(A) Hard and brittle materials such as glass and ceramics / #oR 3R IR uerdl 5@ & iR fRfAw
(B) Soft aluminium / HelIA TegfAATH

(C) Ductile copper / &Sl dieT

(D) Thermoplastic / T#fcari®es

3@ (Answer): (A) Hard and brittle materials such as glass and ceramics / 3R 3R #9R 9ard o1& & 3R
ISEED

=gTEaT (Description): USM & abrasive particles 3R ultrasonic vibrations 61 H8=—IAT & material removal 81aT &1
Ig f49W &9 & hard 3R brittle materials, S¥ glass, ceramics 3R carbides, % T 39ged g1 3id: HET 3K (A)
gl

Q.61 In Stereolithography (SLA) 3D printing, fabrication is achieved by: / ERaiferaiamdr (SLA) 3D Rifeer &
forator fre fquia garr frar smar 82

(A) Curing of liquid photopolymer resin using UV laser (Photopolymerization) / UV laser garT liquid
photopolymer resin T curing (Photopolymerization)

(B) Sintering of powder / 9138 &7 f&ecRer

(C) Melting of filament / freiTde &1 REcT

(D) Sheet lamination / effic aif@=12ET

3T (Answer): (A) Curing of liquid photopolymer resin using UV laser (Photopolymerization) / UV laser garT

liquid photopolymer resin T curing

sgTEaT (Description): SLA # liquid photopolymer resin &I UV laser a1 YaTel HId dRT selectively cure f&ar Jrar
&1 39 9fhaT &Y photopolymerization gl ST §1 37d: Tar 3% (A) &1

Q.62 In Laser Beam Machining (LBM), the primary mechanism of material removal is: / 9<% &7 @efifAT (LBM)
# material removal &1 YIfAF dF T 8?

(A) Localized melting and vaporization / 3caf¥ies TAART el 3R arsdieor
(B) Mechanical shearing / a1 el

(C) lonic dissolution / 3Tafaeh faEesT

(D) Chemical erosion / T&@=ATA® &ROT
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3T (Answer): (A) Localized melting and vaporization / 37caf¥ies TAT el 3R arsdianior

=gTEaT (Description): LBM & 31caf@id concentrated laser energy workpiece &r a5 BIET Idg W Isdr &, oad
material st & I Be melt 31X vaporize 81T §1 37 T@r 391 (A) &1

Q.63 In sheet metal blanking/punching, the clearance provided between punch and die depends primarily on:
/ &fie AT blanking/punching # punch 3R die % f clearance F&T ¥ ¥ fFw W sk Fxar 82

(A) Sheet thickness and shear strength / e &I Alers 3T FaaT g
(B) Only die diameter / &hael die &I I

(C) Press machine capacity / 9 &2l fr &f#Far

(D) Operation speed / 32T &I arfar

3@ (Answer): (A) Sheet thickness and shear strength / efie &t #lers 3R HaReT areryd

=aTEaT (Description): Punch-die clearance T 3fad T3sT sheet & thickness 31X material properties, fa2wet
shear strength, W 38X aar g1 T clearance ¥ cutting force 3iX edge quality SgaR &It &1 37d: TEr 33X (A)
gl

Q.64 If cutting speed V is doubled in turning with tool life index n = 0.5, the tool life T will become: / afe
turning # cutting speed V & a1 T faam ST 3T tool life index n = 0.5 &Y, @ tool life T fFasit g smoef?

(A) 1/4 times (Reduced to 25%) / 1/4 [T (25% g STest)
(B) 1/2 times / 1/2 T

(C) 4 times / 4 3T

(D) Unchanged / 3maRafda

W (Answer): (A) 1/4 times (Reduced to 25%) / 1/4 31T (25% I STTai)

sa1&EaT (Description): Taylor's equation VI"=Cgl n=0.5% fag, afg¢ var 2v ffar Simg, ar 2v(T12)°-° = V(T4)°-5)
zafoT T, = T./4| 37d: T8 33 (A) &1

Q.65 The mass moment of inertia of a uniform solid cylinder of mass m and radius R about its longitudinal

central axis is: / U WHTT S I FT 3qF AT Ijaed a7 & IRa: Fsea 3mger F41 gar g2

(A) 1/2 mR?
(B) 2/5 mR?
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(C) mR?
(D) 1/12 m(3R? + L2)

3 (Answer): (A) 1/2 mR?

&gTEaT (Description): Uniform solid cylinder T longitudinal central axis & X & mass moment of inertia | =

¥%mR? 8T g1 3d: Tgr 33X (A) g

Q.66 D'Alembert's principle is used to transform dynamic equilibrium problems into equivalent: / -Ta+a¢ &
Rcuia &1 3w afadhe avamEedT i TAeaEt 7 FEd ggos & fow fFar s 8?2

(A) Static equilibrium by adding inertia force -ma / Siscad & —ma Sisa TATAS TFATGEAT
(B) Energy conservation equations / FaiT HI&TOT FHIEIOT

(C) Impulse-momentum equations / 3TA3T-HaT FHIHIOT

(D) Non-linear problems / IR-¥&T FHEIT

3T (Answer): (A) Static equilibrium by adding inertia force -ma / 18cd S —ma SilsHT AT AEIGEAT

=q1E4T (Description): D'Alembert principle & a&dfds faiiel Yuell 9T inertia force -ma S°TAT ST &1 S&H
dynamic problem @I equivalent static equilibrium problem FI &g & fHaT ST Thar &1 37 Fer 33X (A) gl

Q.67 A car of mass 1000 kg traveling at 20 m/s is brought to rest in a distance of 40 m by braking. The braking
force magnitude is: / 1000 kg §e4#AT # FR 20 m/s F I F o W § 3R braking g@RT 40 m$ gt 7 &

ST &1 AfFT o FT IRATT FAT B2

(A) 5000 N
(B) 4000 N
(C) 10000 N
(D) 2000 N

3@ (Answer): (A) 5000 N

&gTEaT (Description): Work-energy principle &, IRf&e& kinetic energy ¥%amv? = % x 1000 x 20% = 200000 J| Braking
work F x 40 g19T| 3&feIT F x 40 = 200000, 37d: F = 5000 N| s&fow I&r 33 (A) 1

Q.68 In Newtonian mechanics, Centrifugal Force observed in a rotating frame is classified as a: / ?q\tﬁra?r
FiIfAAT & rotating frame & @1 ST araT centrifugal force fFT YR FT I 8?2
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(A) Pseudo / Inertial force / ©¢H &of / S5cdiT &l
(B) Real contact force / arEdfas HUF ol

(C) Electromagnetic force / faegd geeshra oo

(D) Gravitational force / J&carehyoT el

3w (Answer): (A) Pseudo / Inertial force / ©¢H o1 / ST5cdid ol

s9TEaT (Description): Centrifugal force fh&T arEdfaes interaction & 3¢9l gl &ldl, feeh rotating reference
frame & f&@r$ &=t arelm pseudo AT inertial force &1 37d: FEr 39X (A) &1

Q.69 In PERT network analysis, the variance (o62) of an activity duration is calculated as: / PERT network

analysis & f&#Y activity I variance (0?) & 3 & Ara@ 1 STl §?

(A) [(tp - to)/6]?
(B) (tp - t0)/6
(C) [(tp + to)/6]?
(D) [(tp - tm)/3]?

37X (Answer): (A) [(tp - to)/6]?

qTEAT (Description): PERT & activity duration variance &1 Td o® = [(tp - to)/6]> &, ST8T tp optimistic/pessimistic
notation & 3{eJ@R T&l pessimistic time X to optimistic time @I GRATAT &1 37d: HET 3K (A) Bl

Q.70 In ABC inventory classification, Class A items represent: / ABC inventory classification & Class A &Y ER-_EI,'&'
fFa g 1 gt §?

(A) Few in number (10-20%) but high total inventory value (70-80%) / ¥&aT # %& (10-20%) aifehed FHel
inventory value # 31f8& (70-80%)

(B) High number and high value / 3Ta @& 3R 34 Hed

(C) High number but low value / 3T H&AT diféhed HH Hod
(D) Medium number and medium value / FEIH HEAT 3R ALIH Hod

3 (Answer): (A) Few in number (10-20%) but high total inventory value (70-80%) / €&dT # & dAfdhel Fel
inventory value & 318

&gTEaT (Description): ABC analysis # Class A items TEAT & &#A olfchel annual consumption value & a5 31
ANET & &1 TATHIT: 3 o9TeTdT 10-20% items 31X 70-80% value &1 gfaf@fca axa &1 37a: @& 39T (A) B
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Q.71 Ledeburite, the eutectic mixture at 4.3% C and 1147°C in the iron-carbon diagram, consists of: / Iron-
carbon diagram # 4.3% C 3R 1147°C X ¥aa arel Ledeburite eutectic mixture fsT & phases & RAaFT Fa1

gar §?

(A) Austenite and Cementite / 3ifeearse 3R deicrse
(B) Ferrite and Cementite / ®1se 3R Heiese

(C) Martensite and Ferrite / A’ABE 3R WIse

(D) Pearlite and Bainite / 9eiise 3T S=5e

3@ (Answer): (A) Austenite and Cementite / 3iEease 3R Hdese

=TEAT (Description): Iron-carbon system  4.3% carbon 31X 1147°C 9X eutectic reaction & liquid ¥ austenite +
cementite 57 &1 39 eutectic mixture &' Ledeburite &gl JTAT &1 37d: TEr 31 (A) &

Q.72 The primary objective of tempering quenched martensitic steel is to: / Quenched martensitic steel &r

tempering YiHAT T HET 38T F4T 8?2

(A) Reduce brittleness and relieve residual stress / $TRaT HelT 3R ERISC Giddel S HLe
(B) Obtain maximum hardness / A& dd HARAT Ied F=AT

(C) Increase grain size / 3T TS F&T=TT

(D) Increase thermal conductivity / a9 ATl SGT=lT

3@ (Answer): (A) Reduce brittleness and relieve residual stress / $/TReT G 3R 3rafse gfddel we He

gTEaT (Description): Quenching & martensite @I hardness 31f8& gIdr g, offehel steel brittle 3iR residual stresses
arelT & ThdT &1 Tempering & brittleness & 31X toughness I&dt &, TTY & residual stresses & gl &1 31
Y 3T (A) B

Q.73 The primary reason for extensive use of Titanium alloys such as Ti-6Al-4V in aerospace and spacecraft
structures is: / Ti-6Al-4V S Titanium alloys T aerospace 3 spacecraft structures ¥ IT9F 3R FEI:

e wRoT gar &7

(A) Very high strength-to-weight ratio and corrosion resistance / 3caf@e 3= faflrse amred 3k @eTRoT gfaRier
(B) Minimum cost / #geId# @I

(C) Extremely high density / 37caf8ie 3= Gelca

(D) Magnetic properties / g a[oT
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3T (Answer): (A) Very high strength-to-weight ratio and corrosion resistance / 3icafas 3z fafdse @rered 3k
FeRoT gfeRre

SATEAT (Description): Titanium alloys # high strength-to-weight ratio, low density 1 JeleT & 3T strength dUT
excellent corrosion resistance gldl &1 3TfalT @ aerospace 3iX spacecraft applications & fow 3rcdd 3uaieft g1
3e: HEY 3 (A) B

Q.74 The standard boiling point of Liquid Hydrogen (LH;) used as cryogenic rocket fuel is approximately: /
FRISA® e $uaT & T # ¥gFa Liquid Hydrogen (LH,) T §THTT Fa9eie 39T e gxar 8?2

(A) 20 K (-253°C)
(B) 77 K (-196°C)
(C) 90 K (-183°C)
(D) 4 K (-269°C)

I (Answer): (A) 20 K (-253°C)

SgTEAT (Description): Liquid hydrogen T normal boiling point 1318191 20.3 K, 37T o9T187eT —253°C, 8IdT &1 &Y
37cdd A% agA W hydrogen & liquid 3/a¥2T & @M ST &1 37d: T8 391 (A) 81

Q.75 In S-N fatigue testing of ferrous metals such as steels, the endurance limit is typically defined at: / Steel
St ferrous metals #Y S-N fatigue testing & endurance limit IFIa: Faa cycles I aReAT S et 82

(A) 10° to 107 cycles / 10° & 107 Tsh
(B) 102 cycles / 103 Tsh

(C) 10* cycles / 10* Tsh

(D) 10 cycles / 10™ Tsh

3¢ (Answer): (A) 10° to 107 cycles / 106 & 107 sk

=gTEAT (Description): Ferrous materials, fJdWa steels, & faT S-N curve & endurance limit @g stress level §

fSraeh #fr material SgT 91 H&AT A cycles d fatigue failure & e FT F Thdl &l THTT: ST FITHIT
10%-107 cycles & &7 & FUIRa fFar Srar g1 31a: @@y 391 (A) B
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