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Q1 FENR T A Far§ Ly 3R 30 W @ w9 & W Il dar§ F1 UDL (wara w9 § RaRa sr) wam gam R
A7 T wAA: AAFAA FeeT g (Maximum Shear Force) 3R 3if&aar d&er 3mget (Maximum Bending
Moment) &T HTT F4T gRM? / A cantilever beam of length L carry a UDL of W per length across the whole span.

What will be the value of maximum shear force and maximum bending moment on the beam respectively?

(1) WL, W2

2
(2) WL, ==

2
3 (Answer): (4) WL,%

SATEAT (Description): 3T (UDL) & @ $éellay il 7 3fRIHdH Sdel aof g AW (Fixed end) WX glam &
Rred 3o WL B &, 3R srfereist et 3TST (Bending Moment) 8 fivery s T €1 gl & Forert deeg
g &1

Q2 & ST 1T (Dry saturated steam) TF ¥or IR URARRE Aerer F Fervw A F @I 300 °C ATIATT
[hy = 2751 ki/kg] R 93 HIA &1 I 5 MPa &d d& IsdeRs ¥ ¥ Aeamia @ & [h, = 2651 ki/kg]l
a1 &1 fasta 91 (Exit velocity) 4T 81911? / Dry saturated steam enters a frictionless adiabatic nozzle with

negligible velocity at a temperature of 300 °C [h; = 2751 kJ/kg]. It is expanded to a pressure of 5 MPa
isentropically [h, = 2651 kJ/kg]. What will be the exit velocity of steam?

(1) 447.21 m/s
(2) 572.33 m/s
(3) 150.32 m/s

(4) 14.14 m/s

I (Answer): (1) 447.21 m/s

SITEAT (Description): AlsTel & fAshelet aTel #1T & 997 &7 IV = /2 X (hy — hy) X 1000 m/s grar &1 T&f
hy —h, =2751 — 2651 = 100 ki/kg| 31T: V = V2 x 100 x 1000 = /200000 ~ 447.21 m/s|

Q3 fA==faf@a & @ wla-ur ve sgaR AT 82/ is a boiler mounting.
(1) TR MEeX / Air preheater

(2) wgfSiser Tefat / Fusible plug
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(3) sIATATESR / Economizer

(4) GuR €T / Super heater

3w (Answer): (2) FIfSIeT ToldT / Fusible plug

SATEAT (Description): FIfSIeel TolaT Ueh SigeR ATTET (Boiler Mounting) &, forderl 3ualar FRef 90T & &9
H fRar SIar § arfes Si¥eR H Uil T T &d gl I SiFeR Al &l Soled IT Hed J a7 ST Th| STafh
TR NEIeT, SHhIATABSR 30T JR 8 TR TFAES (Boiler Accessories) &1

Q4 yv5 dara (Surface tension) #r AT (Dimension) T &? / Dimension of surface tension is:
(1) ML?>T~2

(2) MT 2

(3) ML™1T~2

(4) MT?

3aX (Answer): (2) MT 2

SATEAT (Description): 95 d&l1d (Surface tension) =T / &&1$ (F/L)| 1 &1 f&&T [MLT %] gich ©1 37cT: I56

gara & f3ar = [MLT]] [MT~2] grcir 21

Q5 P 3meet AW F T-s 3@ W ATGT ga1@ @1 (Constant pressure line) & & F Arafaf@a & ¥ siF
gaitar 82 (et C, A Y RAfrse FwAT 8) / Which of the following represents the slope of constant pressure line

on T-s diagram of an ideal gas? (where C, is specific heat of gas)

3N (Answer): (1) CL
14

qTEAT (Description): T-s (ATIATT-UEMT) 3RW W 2R &« @M &7 & (?)P = Clc\\qm T Srar g1 (St
S P
R 3TcieT 3@ T Golel — e 3)1
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Q6 27°C aT9AT 3T 0.26 N/mm? (fAR98T) & 9T v 3neel 3| #1 %R 20 N/m3 81 39 f&=Riw (Gas constant)
7 gem? [g = 9.81 m/s* A1 / Anideal gas having the weight of 20 N/m? at the temperature of 27°C and

pressure of 0.26 N/mm? (abs). The gas constant will be [Consider g = 9.81 m/sZ]:
(1) 912 ki/kg-K

(2) 0.912 kJ/kg-K

(3) 0.4251 ki/kg-K

(4) 425.1 k)/kg-K

I (Answer): (3) 0.4251 kJ/kg-K

=qTEAT (Description): 3MEeT 39 HHHIOT P = pRT HT 3YJNT aeh, ST@l Helcd p = Spedﬁquweight = % kg/m> &l
6
P =0.26 x 10° N/m?, T = 27 + 273 = 300 K| R = — = 22810981 _ 4551 J/kg-K = 0.4251 ki/kg-K et

pT 20%300

giar gl

Q7 aTS+T €gd (Bourdon tube) #T 39alr & AT & fow fam Srar 82 / Bourdon tube is used to measure:
(1) 3IIAeT 9arg X / Volume flow rate

(2) 3 &1 argHAT / Temperature of gas

(3) 9a1g &7 a9 / Velocity of flow

(4)ard / Pressure

3@ (Answer): (4) &I / Pressure

SATEAT (Description): S5 €& (Bourdon Tube) Ush YehR &l Jifeh 9N AT g, foraehr 3uer ol werdf 3R
3T & g (Pressure) I AU & T sa9e & F fFar Srar g1

Q8 & &T S 1200 K F &T & 500 kW #Y g7 & FAT yIed 3aT § 3N 300 K & Atedsr & 3rqfdse AT 7
GRS FAT g1 €I FoeT FT gra¥ HM3eYe 180 kW g1 orrelt it srqRaceiraar (Irreversibility) #aT g1f1? / A heat

engine receives heat from a source at 1200 K, at the rate of 500 kW and rejects the waste heat to a medium at
300 K. The power output of the heat engine is 180 kW. What will be the irreversibility of the system?

(1) 195 kW
(2) 340 kW
(3) 125 kW

(4) 320 kW
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3 (Answer): (1) 195 kW

<qT&Ed] (Description): JfOFdIA FHT H (Maximum Work Output, Wmax) 21 ( 12)
1
300

500 x (1 —22) = 500 x 0.75 = 375 kW | 3aRaefrell (Irreversibility) = Wynay — Wactuar = 375 — 180 =
195 kW

Q9 FFfafad & ¥ ia-ar AFwae F1 FHFIT AE 8?2 / Which of the following is not the Maxwell's equation?
0 (5), =),
), =- ),
6 (G), = (5,
Gl el

3¢ (Answer): (2) (%)p =7 (?T:)T

SITEAT (Description): HFAAd I fadT Y Hel ¥ ﬁ(Z—Z)P = - (Z—i)T gIaT gl safew Ased (2) Ted &9
# for@r & 3R Ig Aeadd e FE 2

Q10 S[A-Ffeaet quria (Joule-Kelvin coefficient) fFad garT R simar 82 [S18T T = am9#w, P = 319, s = fafise
verd), h = faflse =+l / Joule-Kelvin coefficient is given by [where T = temperature, P = Pressure, s = Specific
entropy, h = Specific enthalpy]:

0 (5),

I (Answer): (3) (Z—;)h

SATEAT (Description): STeT-hfeasl 0T (1) T TR Tl (Isenthalpic process) TR ald & qRac= & AL
T 3 g e R B a¥ % 9 3 IR Rear e &, awh = (57) |

aPh
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Qll. AFfaf@d & ¥ FI9-A1 ForeT TF AT AT BereT (Valid Potential Function ¢) &2 / Which of the

following function is a valid potential function (¢})?

(1) x2 - 3x%y
(2) y* - 6x%y?
(3) y* - 3x%y
(4) -y

3 (Answer): (3) y® - 3x%y

gT&aT (Description): Thal fa%a@ weld (Potential Function) ¢ & &g (Valid) gl & folv 38 mcemd @eienor
(Laplace Equation) 0%¢/dx2 + 0%h/dy? = 0 &I HJSC AT 3TALTH BIcll &

T T Feldl ¢ = y3 - 3x%y & T,

0%¢p/0x?* = -6y
0°¢p/dy? = by
3Ad:,

0%}p/0x> + 0°p/dy* = -6y + 6y =0

$H YR I§ Telel AT FHINOT I HISC Al &, SATAT § = y* - 3x%y Th A=Y {d87d Helel (Valid Potential
Function) §1 31d: T8I 3R fddeq (3) g

Jg HEHIOT MS Word H B Copy-Paste it WX {91 fFelt IHEam & 9T & Seem|

Q12. 3ifufaerer FEar F1 321 §: R Aer§ g (Chip Thickness Ratio) = 0.4, ¥ F10T (Rake Angle) = 20°|
FdeT AT HIUT (Shear Plane Angle, @) FIT gM?
[far aram &: co0s20° = 0.94, sin20° = 0.34]

/ Data of an orthogonal cutting is: Chip Thickness Ratio = 0.4, Rake Angle = 20°. What will be the Shear Plane
Angle (¢)? [Given: cos20° = 0.94, sin20° = 0.34]

(1) cos™(0.711)
(2) tan™"(0.435)
(3) tan™(0.711)
(4) tan™"(0.211)

3 (Answer): (2) tan™(0.435)
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<g1&dT (Description):

Heifanerer &ier # sl AT HIOT (Shear Plane Angle, ¢) FT T &

tang = (r cosa) / (1 - r sina)

o

Sigl,
r = 0.4 (Chip Thickness Ratio)
a = 20° (Rake Angle)

I A WA W,

rcosa=0.4x0.94=0.376
1-rsina=1-(0.4%x0.34)=1-0.136=0.864
Ad:,

tang =0.376 / 0.864 = 0.435

safa,

@ =tan™(0.435)

3d: T 3R fawed (2) g1

Q13. 20 mm x 40 mm ITIAHR IHTIFY F1E (Cross-section) 3 2.8 m @ arelt v RsARF &3 W 70 kN &7
3efiT qeteT g (Axial Tensile Force) oeT™IT ST &1 &8 &1 AEAR (Elongation) 1.2 mm &1 &3 FT dola Yfded
(Tensile Stress) 3% ﬁTfﬁf (Strain) S#er: F4T gEM? / A prismatic bar with a rectangular cross-section of 20 mm

x 40 mm and length of 2.8 m is subjected to an axial tensile force of 70 kN. The elongation of the bar is 1.2 mm.
What are the tensile stress and strain of the bar respectively?

(1) 8.75 MPa, 0.000428
(2) 87.5 MPa, 0.000428
(3) 8.75 MPa, 0.00428
(4) 87.5 MPa, 0.00428

3IW (Answer): (2) 87.5 MPa, 0.000428
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<g1&dT (Description):

T3 HT HIEY &Thd,

A =20 x 40 = 800 mm?

detet fded,

o =P/A =70000/800 = 87.5 N/mm? = 87.5 MPa

et fagfa,

€=AL/L=1.2/2800 = 0.000428

H: B3 &l detdl Yfaaer 87.5 MPa 7T fasfa 0.000428 geit| safev Hel 3o fAFed (2) &

Q14. vw Rz 1 %X 0.8 3 1.2 AT 7% (Specific Gravity) aret gal # e WX Faer: 20 N 3R 10 N wrea

81T §1 A3 FT 3made F41 §9n? / A body weighs 20 N and 10 N when submerged in liquids of specific gravities
0.8 and 1.2 respectively. What is the volume of the body?

(1) 2.548 x 1073 m?
(2) 2.935x 1073 m3
(3) 1.528 x 1073 m?
(4) 3.125 x 103 m?

37X (Answer): (1) 2.548 x 107> m?

<gr&dT (Description):
Sl gal # YceT ¥R & 3R 3ctellds] dof (Buoyant Force) & 3R & sRI&X I gl
HYelcd,

p1=0.8 x 1000 = 800 kg/m?
p2 = 1.2 x 1000 = 1200 kg/m?

R & 3R,
20-10=10N
93,

N

AW = (p2 - p1) gV
10 = (1200 - 800) x 9.81 x V
V =10/ (400 x 9.81) = 2.548 x 103 m?

37a: g &1 3ade 2.548 x 1073 m? gT| safoiv T8 3R RAweq (1) B

Q15. weFe-ade RAguid (Ernst-Merchant Theory) & faw Rmafaf@d & & sla-a1 w9y a& &
[ST8T ¢ = FdeT FIUT (Shear Angle), a = 3& FUT (Rake Angle), B = &¥0T FIOT (Friction Angle)]

(1) e =1/2 - (a-B)/2
(2)e=m/4-(B-0a)/2
(B)p=m/2-(B-0a)/2
(4) @ =1/4 - (a-B)/2
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37X (Answer): (2) @ =1t/4- (B - a)/2

<gTEdr (Description):

TEe-Ade AU & AR =geiad &l Fall (Minimum Energy Principle) & faw
20+B-a=n/2

38 FHHUT F FafeAd Hlel I,

¢=n/4-(B-a)2

UTCT gieT Bl 3 /e 3 Rwew (2) B

Q16. argwe I aewEl SshfeaRer yonfoat #, frew =Xor 3% (Gibbs Phase Rule) #T §?
[eTe (Pressure) 1 atm 9T AT 8]

(1)F=C+1-P
(2)F=C+1+P
(3)F=C-1+P
(4)F=C-1-P

3 (Answer): (1) F=C+1-P

<g1&dT (Description):

AT e @oT A g,

F=C-P+2

9 g1« (Pressure) FEUX I@T AT §, df Teh TadT T HA @ oIl gl safew Fafad (Condensed) @RoT f@g#
AT &,

F=C-P+1=C+1-P

37 @gr 3w (1) 81

Q17. fArafaf@a & & FI9-91 v gar AR (Open Conduit) 82
/ Which of the following is an Open Conduit?

(1) =T8T (Canal)

(2) € 9189 (Closed Pipe)
(3) 9aAEeis (Penstock)
(4) 9rsges (Pipeline)

I (Answer): (1) AgT (Canal)
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SATEAT (Description): el AT (Open Conduit) a8 g1am & 5@ &a (Fluid) &1 Tsh Herd &g (Free Surface)
YA &9 & HUF H WG 81 e (Canal) SHHT Fol HATY 3STEI0T &1 SIafeh dg UISY, Yeieeiar ot
ITSIETS qUICT: R §U @ § 3N 303 2 a9 (Pressure) & el garfed glar 81 gEfAC FEY 3 fwew (1)
gl

Q18. AR =T1€ (Mollier Chart) 9T h—s 3@ & FHSE IW@T (Isobar) Fr a1 (Slope) fFaF T Y B2 [S&l T
= XA d9ATT (Absolute Temperature)]

/ On Mollier chart, the slope of an isobar on the h—s diagram is equal to: [where T = Absolute Temperature]

(1) /4
(2) /2
)T
(4) T

I (Answer): (3) T

<gr&dT (Description):

FSAEIAH (Thermodynamics) & Hel T & 4R,

dh=Tds+vdP

THGIT 9fshaT (Isobaric Process) & ferw dP = 0, 37d:

dh=Tds

399,

(dh/ds), =T

3147 h—s (Mollier) 91€ X THGE @M (Isobar) HT &Tel WA ATIATA (T) & sRI&R gl ¢l SATAT Ter 3R RAveq
3)%.

Q19. PERT faRawor & 3nf@ta @# (Expected Time) &Y a0 @ §F & T AT 82 / In PERT analysis, the
expected time of an activity is given by:

(1) (t, + 4t + t3)/6
(2) (4t + t2 + t3)/6
(3) (t1 + 4t + t3)/4
(4) (t; + 4t3 + t3)/6

I (Answer): (1) (t; + 4t; + t3)/6

<gTEdr (Description):
PERT (Program Evaluation and Review Technique) # Tl aifafafer & 3rafaid @& (Expected Time) e g3
¥ AT Far ST -
te = (t, + 4t + t3)/6
T8l
oty =3MATAET HHI (Optimistic Time)
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o t,=AYUS FHTTAT THT (Most Likely Time)
o t;=fAAEEr FAT (Pessimistic Time)
Ig FA dter faavor (Beta Distribution) 9¥ 3R g1 37 el 3R fAsweq (1) Bl

Q20. T& varg & Jr FiEer (Velocity Vector)

V=-y?i-6xjfear amam g1 f§g (1,1) @ IoRa dlell TS (Streamline) T F#lRI0T 4T g191?/ In a flow,
velocity vector is given by V = -y? i - 6x j. The equation of the streamline passing through the point (1,1) is:
(1)9x®-y3*=8

(2)9x-y=8

(3)9x2-y3=8

(4)9x>-y*=8

37X (Answer): (3) 9x*>-y*=8

<grEdT (Description):

LA T 3dehel GHIHIUT Bl g,
dy/dx =v/u

T,

u=-y>durv=-6x

3Ad:,

dy/dx = 6x/y?

g?laiaﬁm?r FA WX,

y? dy = 6x dx

HATRA (Integration) i TR,
v¥3=3x*+C

T,

9x2-y3=C

faig (1,1) WA w,

C=9(1)>-(1)*=8

3: TIHAST T FHTRIOT 9x2 - y3 = 8 g sTfAIT TEr 3R [Asew (3) £l

Q21. 15 cm ST ATk TF 9189 ¥ 9Tt 98 6T 81 UF AT 9T AT & (Gauge Pressure) 40 kPa auT 3itaa ar
2 m/s @1 If agT A FexAS 3TH ¥ 10 mFW g, A For ofi¥ (Total Head) forae grem?

[ arm & ofasr 3<T R 7ons a = 1.2, g = 10 m/s?]

/ Water is flowing through a pipe of diameter 15 cm. At a section, the gauge pressure is 40 kPa and mean
velocity is 2 m/s. If the pipe centerline is 10 m above the datum, find the total head.
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(1) 12.80 m
(2) 14.24 m
(3) 11.80 m
(4) 13.20 m

3@ (Answer): (2) 14.24 m

<gr&dT (Description):

SeAfell FHIRIOT & AR Fel MY (Total Head),
H=P/pg+aV¥2g+Z

AR

P/pg = 40000/(1000 x 10) =4 m

T Ay,

aVy2g=1.2 x(22)/(2x10) =1.2x 0.2 =0.24 m
Farg oy,

Z=10m

3Ad:,

H=4+0.24+10=14.24 m

$afeIT ol oMY 14.24 m 81| 3 FEl 3K RAsFeq (2) &l

Q22 3fes ydir A frasl Hefdiad &ar §? / The symbol A refers to:

(1) f9rer el de3 / Single Fillet weld

(2) TFaIX & deg / Square butt weld
(3) I des / Seam weld
(4) 9Tl V-9 des / Single V-butt weld

30X (Answer): (1) &9Ter fhelc des / Single Fillet weld

SATEAT (Description): Tsh TR aAfesar gelter fthele a3 (Fillet weld) T g2far &1 Ife Ig @eeh ¥@T & o
T @& g, dl I8 erer fhele des & Awfid & gl

Q23 TEFET e 9T 10 HTHFR & H9YaYF 37T (Abrasive grain size) &1 Fa1 31 §? / Abrasive grain size of 10
on grinding wheel refers to:

(1) #FET 3tarer Ufgdr / Fine grain wheel
(2) Arer 3aATeT ufgar / Coarse grain wheel

(3) FETH 37eAToT 9fgdAr / Medium grain wheel
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(4) Sg AL 37TreT afedT / Very fine grain wheel

34X (Answer): (2) Aler 3arer gfgdr / Coarse grain wheel

gTEAT (Description): IMSTST Sl H Ul TSI T&AT 10 ¥ 24 deh AT 37ATaT (Coarse grain), 30 & 60 d&
AETA, 80 ¥ 180 d% L (Fine), TAT 220 & 600 dsh 3cTTF FT Ault 7 37 &1 37/ 10 AR 'dF AT
el T e B

Q24. gEEEATAS 3R gie I3 a9 1 Ander A fFFa W AR w3t §? / The relative thickness of
hydrodynamic and thermal boundary layers depends upon:

(1) #% F@=ar (Mach Number)

(2) F8ee F&AT (Nusselt Number)

(3) ¥z T&AT (Reynolds Number)

(4) Ysear AT (Prandtl Number)

3@ (Answer): (4) Ygeer W&AT (Prandtl Number)

SqTEYT (Description): g3 TAA® s133l o AX (Hydrodynamic Boundary Layer) d2T 2&e 1337 &R (Thermal
Boundary Layer) &1 @mdeT Alers sea F&AT (Pr) W AR Xt &1 dseor &ar a9 faaoniierdr (Momentum
Diffusivity) 3R ardT faeRorfierar (Thermal Diffusivity) T 37aTd g1

Pr=v/a

I Pr> 18, d U S35 SRR Idell 8ldT &, STeih Pr< 18§l WX Ig ESSSIAIAS 1338 ok O f8s A
gidr 81 31a: w8 W RAFew (4) Bl

Q25. R & v Prafaf@a & @ Fia-ar F&u & 2 / Which of the following is the correct relation for gear?

(1) gk T = nx ﬂﬁﬁg (Circular Pitch = m x Module)
(2) gareeR = = 2 x A (Circular Pitch = 2 x Module)
(3) g far = 27 x Alsge (Circular Pitch = 27 x Module)
(4) garR = = Aigge (Circular Pitch = Module)

I (Answer): (1) Circular Pitch = m x Module

<gTEdr (Description):

X & gareeR = (Circular Pitch, Pc) 3R #ATSger (m) & & HEr giam g— Pe = e x m S8,
m = Pitch Diameter / Number of Teeth = D/T

I TR TSSiIseT 1 Hel T 1 37c: TEl 3R @AFeq (1) Bl
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Q26. RC Neldere affhe &1 39Alr FIF EDM 9fFAT & MRR (Material Removal Rate) it fBieaar & fav
frfaf@a & ¥ Fia-a1 Fua & 8?2 / Which of the following is correct for MRR variation in EDM process

using RC relaxation circuit?

(1) aRgy &7 a1idr ggt & MRR gedT gl

(2) 9R9Y & gfoY & gefer & |y MRR = &l
(3) 3id &RT g7 W MRR gedT gl

(4) 9feRIer 9G¥ T MRR R & &l

3@ (Answer): (2) 9R9T F gfaer & ggfor & W MRR gear gl

<gr&dT (Description):

RC Relar@ee afhe arer EDM & T#HT fA3adis (Time Constant) T = RC 8T &1 9faer (R) dea @ JumiRe
(Capacitor) & =Tl g0 # 31f&eh AT ofarcll &, [0 F1eh fSFaret & g (Discharge Frequency) &d &
ST &1 IRUTHEIET Material Removal Rate (MRR) & & STl &1 s@fav I8 39X faweq (2) B

Q27. 39%9or gfaaa (Shearing Stress) 3 3rawqor RFfy (Shear Strain) & 39T F1 F4T FgT 1T 82

/ The ratio of shearing stress to shear strain is known as:

(1) 9igE= T 37IaTel (Poisson's Ratio)

(2) 3TIAT FeATESAT [oTieh (Bulk Modulus)
(3) FeITEYAT 3[uTieh (Modulus of Elasticity)
(4) g Ui (Modulus of Rigidity)

3@ (Answer): (4) ggaT Ui (Modulus of Rigidity)

<g1&dT (Description):

Tl AT (Elastic Limit) & 81y,

Modulus of Rigidity (G) = Shearing Stress / Shear Strain

37UT9,G =ty

Ig Ty & HUERYUT (Shear) T AN &tet Fr e7HaT 1 g2ifar &1 safor @ 331 RFew 4) &

Q28. 9 TF (Brayton Cycle) T &1d Ul 5 : 1 4T HAFAH aqaATT 928 K1 &aT FIET A 1 bar 3T 300 K
W WA F 1 v Fraamd 9y & Qv 9% #1 A 1 3m3eqe fraar gem?

[feam arm & Cp = 1.0 ki/kg-K, y = 1.4 qa41 57((y-1)/y) = 1.58]

(1) 256 ki/kg
(2) 205 ki/kg
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(3) 120 ki/kg
(4) 168 ki/kg

3 (Answer): (4) 168 ki/kg

<g1&dT (Description):

FUE & d1G I YA,

T, =Ty xrp™(y-1)/y) =300 x 1.58 =474 K
TdigeT & a1 1 d9AT,
Ta=T3/1.58=928 /1.58 =587.3 K

AT I,

Whnet = Cp[(Ts = Ta) = (T2 = T1)]

= 1[(928 - 587.3) - (474 - 300)]

=340.7 - 174 = 166.7 ki/kg = 168 ki/kg
3Id: FE 3N @Fed (4) 8

Q29. 3i7e1F3 (AutoCAD) # a¥q & far (Edge) Im F1t (Corner) FY 93 (Bevel) It & faw frw w#is #
39T fRAT STaT 82 / Which AutoCAD command is used to bevel the edge of an object?

(1) Offset

(2) Chamfer

(3) Fillet
(4) Stretch

3 (Answer): (2) Chamfer

<gTEdT (Description):
AutoCAD # Chamfer &#78 T 39T &l @3 AT fFaIRT & T e foRoT (Beveled) fFaRT saet & forw fomar
ST &1 STt Fillet 8 el (Rounded) HIAT FaTT &1 AT TE 39X AFeq (2) &1

Q30. et emwFe (Flexible Shaft) & faw Awafaf@a # & Fia-ar Fua T 8?2 / Which of the following is correct
for a flexible shaft?

(1)aimua;ﬂ1ﬁgaﬁa"rﬁa§?ramao—oﬁw3‘mﬁ%l

(2) ohet # gl 31T AT AT H FA FORAT gl

(3) et H HA dUT AN H S FHoRAT gidr gl

(4)mwmaﬁﬁa§ammm%l

3w (Answer): (3) HH 6T H FH FoRdT A AT #H 3= FoRGAT gt Bl
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SATEAT (Description): &diel e (Flexible Shaft) T 3@ YR ST ST § & 98 3MEEN & 73 (Flex) T,
el 30# §%d HORdT (Bending Rigidity) & gl g1 I &1 a8 Uford FT JHmEar TuroT ) Aoh, ST 304
#ANS FoRAT (Torsional Rigidity) 31/ &It &1 31a: Tgr 3R RFeq (3) &1

Q31 farfaf@a & ¥ Fla-ar v Feorger afegar ufFAT (Fusion welding process) 8?2 / Which of the following is
the fusion welding process?

(1) st afeser / Forge welding

(2) 37 afesar / Gas welding

(3) wfarer afesar / Resistance welding

(4) gama & @Y fFAe afesar / Thermit welding with pressure

3aX (Answer): (2) 3 afesdr / Gas welding

SATEAT (Description): 3 afeser v Ferga afesar (Fusion Welding) Tfsham &, fSiaet engait & foairt ar
et foar e sl garg & 3w A Ssr S gl

Q32. t& 31ee AT & MW yaE (Isentropic Flow) & faw Féaaere da#d (Stagnation Temperature) 3
Hifas d9ATT (Critical Temperature) FT HelqTd 4T 91? [y = 1.289] / What is the ratio of stagnation

temperature to critical temperature for isentropic flow of an ideal gas? [y = 1.289]

(1) 1.0445
(2) 0.9721
(3) 0.8733
(4) 1.1445

3N (Answer): (4) 1.1445

SATEAT (Description): ATSUCITF Yarg # TR dIATT (To) AR FHifdes qIART (T*) & &Iar Fay giar g—
To/T* = (v + 1)/2
y=1.289 T@A W,

To/T*=(1.289 +1)/2=2.289/2 = 1.1445

3el: TTAA AIAT IR shifcleh ATAT T 37qared 1.1445 g1 FHIAT HEl 3R faeved (4) B

Q33. IRi=" Ruserer e&isa (Parsons Reaction Turbine) & faw =faf@d & ¥ wia-dY ufa @& 2 [F6f a =
ArSTer FT, @ = AT S5 FT ST FHI, 6 = FHIT 53 FT I3 F0T, B =513 &F AFW W AT G@RT F=4147 14T
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#191] / Which of the following conditions is correct for a Parsons Reaction Turbine?

[Where a = Nozzle angle, ¢ = Exit angle of the moving blade, 0 = Inlet angle of the moving blade, and B = Angle
made by the steam at the exit of the moving blade with the tangent to the wheel.]

(1)0=0a, =P
(2)0=B,0=a
(3)6=¢p,B=a
(4)0=B=¢p=a

3N (Answer): (2)0=8,p=a

<g1&dT (Description):
I8 Ruaeie eaisd 50% 9fafshar (50% Reaction) arely €alssT gldr &, forad fE2UX (Fixed) m arfasier
(Moving) seis HAT 3R (Symmetrical Blades) & gId &1 S8 da1 f33[aT (Velocity Triangle) & 374K,

O=pdATp =a

37 TEY 3R [Aed (2) Bl

Q34. e wsmaefierar (Fin Effectiveness) & fow @mafaf@d & @ Fia-ar gow ¥ &2 [a81 k = T =Terdr, P =
TRATT, A = ITIFY FTC AT6d, h = HIgaT FAT TAEATAOT 0] / Which of the following is the correct relation

for fin effectiveness? [Where = Thermal conductivity of the fin material, = Perimeter of the fin, = Cross-
sectional area of the fin, and = Convective heat transfer coefficient.]

(1) v(hP/KA)
(2) V(hA/kP)
(3) V(kP/hA)
(4) V(kA/hP)

37X (Answer): (3) V(kP/hA)

g1t (Description):
e TI2SIYUT & Fin Parameter (m) &7 Y &IAT §—

m = V(hP/kA)

Safeh U & fhet (Long Fin) & gamasiielar (Effectiveness) a1eTeTaT
e = V(kP/hA)

d gad Fr S B

37d: #@gr 3 [Aded (3) gl
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Q35. 98 3YFIOT ST SofT Y AT & T 3dR-TeE@ (Cyclic Fluctuations of Speed) Y &H FIAT §, FgaTdl -

/ A device used to reduce the cyclic fluctuations of speed of an engine is known as:

(1) 3sTele Ud TIsiiEe ared (Inlet and Exhaust Valve)
(2) rFest Rer (Piston Ring)
(3) sFera (Clutch)

(4) FoTSSEIST (Flywheel)
3@ (Answer): (4) FascgraT (Flywheel)

<g1&dT (Description):

Foscerad (Flywheel) T a1 T (Energy Storage Device) 81 Ig Sofel & Uiay el H faRead Far &
HOT AT & dT 3T TRl A 34 9T TeTd el &, T $ofed 1 a1fd # gie dlel IshIT 3AR-IG1d FA
g o g1 safav |er 3o f@shed (4) 1

Q36. AT FAC HATAT TYT FATT AP a9 & fAT gawemeh arg FI/T (Reciprocating Air Compressor) &
FF $IYC FYATH T 8Yar 8?2/ The work input in a reciprocating air compressor is minimum when:

(1) Compression follows Pv'-4 = Constant

(2) Compression follows Pv = Constant

(3) Compression follows Pv'-® = Constant
(4) Compression follows Pv'-2 = Constant

3@ (Answer): (2) Compression follows Pv = Constant

qTEAT (Description):FHAAMIT (Isothermal) 913 & PV = Constant IdT g1 TAGT YRIAS Td 3 I« &
foT gHard gfshar & p-V 3@ & AR & &Tb FAdH Bl &, SATAT a2 A (Work Input) 817
I T &1 37d: §Er 3 [Ahed (2) B

Q37. @A f3Eamet (Q) 3 §HE 88 (H) aret & §AW 99 Ife AGY (Parallel) & Sig o7, @Y -1 Fua W&

#?/ Two identical pumps are connected in parallel. Which statement is correct?

(1) FgeFa e

(2) #gFa f3Ers

2Q, §gF 85 = H
Q, §gFd g3 = 2H
(3) &g f3ErST = 2Q, §FT 83 = 2H
(4) TgaFa fSEarst = 4Q, §Jad 83 = H/2

3 (Answer): (1) §ged fSEmel = 2Q, ¥g«d g5 = H
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SATEAT (Description):qal I FHIR (Parallel) Siisa W Fol fSEATST (Flow Rate) §¢ STl &, Sidieh 85 (Head)
AT BT &1 AT, Qrota; = 2Q TAT Hiora) = H AT TET 3R hed (1) B

Q38. 919 TF qaHR AMFE W VaaT AT (Twisting Moment, T) ST ST &, a@f ¥&a1 #I0T (Angle of Twist, 6)
e garr feam Smar 8?2 [S18T L = &4TS, G = 3YwI0T A, J = YA S5ea Arevi]

(1) GIL/T

(2) GIT/L

(3) TL/GJ
(4) GJ/TL

3 (Answer): (3) TL/G)J

SATEAT (Description): FUS (Torsion) HHIOT & 3ER, T/) = GO/L 30, 6 = TL/GJ UIedl BT & 37c: HEl 3N
Qe (3) 8l

Q39. TF AT 80 rpm W Teell ¢ AR Io¢ 33T G@RT @A AFE FT 150 rpm W Tt §1 fder gelt &7 surw

600 mm YT dec A A 5 mm g1 AT (Driven) et FT =@ e gm?/ A shaft running at 80 rpm drives
another shaft at 150 rpm. The driving pulley diameter is 600 mm. Assuming belt thickness of 5 mm, find the
diameter of the driven pulley.

(1) 320.00 mm
(2) 300.12 mm
(3) 317.67 mm
(4) 304.85 mm

W (Answer): (3) 317.67 mm

SATEAT (Description): Se¢ &I HITT T AT H W §U 99 He[a1, Na/N2 = (D + 1)/(Ds + t) T STrar &1 &t
@ 4T, 80/150 = (D, + 5)/(600 + 5) D, + 5 = (80/150) x 605 = 322.67 mm D, = 322.67 - 5 = 317.67 mm

¥ra: @ifera gelt 1 Sa 317.67 mm gl 3afaT & 3w RAFew (3) 7l

Q40 we ¥y gt W A u iRy = & (A wa Aks) Wu=ummmmawﬁmg=§a:mm
A (Momentum thickness) a1 81311? / What will be the momentum thickness for the velocity distribution in
boundary layer of% = %where u = Velocity at a distance y from the plate and u = U at y = § (Boundary layer

thickness)?
5
(1) 7
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(2) 5

5
(3) 7

P
(4) 5

3@ (Answer): (3) g

SATEAT (Description): €3I A (0) T IO = foag(l — %) dy giar gl

L=lmma w

u_ &

Q41 SR fafeTor i digar 0.49 pm q@REE W HfAFaA gt §1 §F A v FEH (Black body) AR U, FH
& IgAfAT FI ScqSia &HAT (Total emissive power) AT gft? [fie FT1 faFuTaa BRiF (Wien's displacement
constant) = 2890 um-K @] / The intensity of solar radiation is maximum at a wavelength of 0.49 um.

Assuming the Sun as a black body, what is the approximate total emissive power of Sun? [Consider Wien's
displacement constant = 2890 um-K]

(1) 6.86 X 10* kW/m?
(2) 6.86 x 107 kW/m?*
(3) 6.86 W/m*

(4) 6.86 kwW/m*

39 (Answer): (1) 6.86 X 10* kW/m?

=qTEAT (Description): 1 & ATaga faTs &

2890
Amax'T=2890=>T=mz5898K

Ethed-slecot#el [@9H @ ol Scdolel &TH:

E=0T*=5.67%10"8x (5898)* ~ 6.86 X 107 W/m?* = 6.86 x 10* kW/m?

Q42 TEFET e W 10 MHR & HITSF AT (Abrasive grain size of 10) &1 Fa1 31 §? / Abrasive grain size of
10 on grinding wheel refers to:
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(1) #FET 37=Tror 9T / Fine grain wheel

(2) Arer 37=AToT Ufedr / Coarse grain wheel
(3) FETH 37eATaT G9fgAT / Medium grain wheel
(4) 5§ QYA 37eATer 9fgdr / Very fine grain wheel

3% (Answer): (2) #leT 3ol 9fgaT / Coarse grain wheel

=grEdT (Description): IS Ufgdl 7 I Fgor FEAN 38 TR AHTTSG gl g
e 10 24:Hier 3=t (Coarse)
e 309 60: #EIH (Medium)
o 80¥ 180: #g (Fine)
e 2209 600: agd #HLIT (Very Fine)
HA: 10 AR 'Y IT el &l HASAT T ¢

Q43 FTEEATRAS 3 IA« a3 R 1 FeT Alers 7y W AT #3d@ 82 / The relative thickness of

hydrodynamic and thermal boundary layer depends upon:

(1) &+ T&@r / Mach Number

(2) T8ee F&AT / Nusselt Number
(3) ¥=Tesd T&AT / Reynolds Number
(4) 9o TEAT / Prandtl Number

3T (Answer): (4) ¥ E&AT / Prandtl Number

SATEAT (Description): gaaTicshid (Hydrodynamic) 3R ardir (Thermal) 91381 ORI &I HIET$ &I 3T dseel
TET (Pr) & Weifia g § (& ~ Pri/3) Yseel TEaT HaIT faERoreiierar 3R Ay faaRonRiierdr @ 3eurd &

¢

Q44 R & fav Awfaf@a & @ #ia-ar @« @@ 8? / Which of the following is the correct relation for gear?
(1) IAHR Ta=mnx H\IJERII“H/ Circular pitch = ™ X Module

(2) gamR fer = 2 x IIU'I?-;\'CI‘H/ Circular pitch = 2 X Module
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(3) g T =27 x HVE\IIE/ Circular pitch = 27 X Module

(4) gaTeR =T = FI\E?ZI;FT/ Circular pitch = Module

3 (Answer): (1) IR Ta=mx IIU'IS'&‘\?T/ Circular pitch = ™ X Module

SATEAT (Description): TR & @he 0 (p) &1 G p, = ? = m g 8, S8l m R &1 Alsge (m = D/T)
gl

Q45 RC AT wfhe FT 39AT FIF EDM 9fHAT & MRR (I gea Y &) 9Rads & fov Reafef@a & @
Hia-a1 W& £? / Which of the following is correct for MRR variation in EDM process using RC relaxation circuit?

(1) Ry Fr 91Rar (Capacitance) se & MRR €edl & / MRR decreases with increase in capacitance of circuit

(2) TRTY & GfaRIYr (Resistance) # Jeftr & @ MRR &edm & / MRR decreases with increase in resistance of

circuit
(3) T # 3iga 9T 9¢r 9T MRR gedr § / MRR decreases with increase in mean current in circuit

(4) IRTY & Hioy # gefr & AT MRR & T & / MRR remain constant with increase in resistance of

circuit

3@ (Answer): (2) IRTY & FIARIE (Resistance) & gefr & &Y MRR TedT & / MRR decreases with increase in

resistance of circuit

qTEAT (Description): EDM & RC Reoleaesr afdhe &, ufarier (R) seer o) @nfeter 8879 2R (t = RC) §'¢ Sar
¢, lored Turh f3Farel 1 3ngfr A g St & 3 MRR & STl gl

Q46 7¢ gar$ ufwar e Rraeht g8 urq 1 Aies # sran onan @ 3K Ales F g F ghra s R S @,

Hgardr §: / A casting process in which molten metal is poured in a mould and allowed to solidify while the

mould is revolving is known as:

(1) 318 HITEEIT / Die casting

(2) SeTa¥ede 1T / Investment casting
(3) GrorgaTel ITEEaT / Centrifugal casting
(4) Iad FI1TEET / Continuous casting

3T (Answer): (3) §EITgETer hIfEEaT / Centrifugal casting
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SATEAT (Description):AEFIITel HITEET (TRAT Tells) H Hies &I 3Td aIfd @ AR Sl g, T aqd 3qehar aof
& HRUT YT Hles HT ARl W JART & F Hofehd 98T T JofellhR aEdU eliell g

Q47 t& 3 Afesa ufkar # Qe 3 Fie FAT: 25 Ao 3T 300 TFAIAT & 3T FSAT FTAHTGIOT S87aT 0.85

3R afeser aifd 8 mm/s §1 YY FSAT 39 (J/mm ) F1 8FN? / In an arc welding process, the voltage and
current are 25 Volts and 300 amperes respectively. The arc heat transfer efficiency is 0.85 and welding speed is
8 mm/s. The net heat input (in J/mm) will be:

(1) 796.8
(2) 684.2
(3) 620.7

(4) 721.6

3@ (Answer): (1) 796.8

17><Vxl 0.85x25x300 _ 6375

SgTEAT (Description): AT €lc 3aAYC = Heat Input = 5

= 796.875 J/mm

Q48 AT gga (Pitot tube) FT 394N F/ A & fow fFAT STaT 82 / Pitot tube is used to measure:
(1) warg @1 a91 / Velocity of flow

(2) 3IA=T 9arg ¥ / Volume flow rate

(3) &ar & 3mgar / Humidity of air

(4) g &1 d9ATT / Temperature of fluid

3% (Answer): (1) 9a1@ T a9 / Velocity of flow

saTEAT (Description):fidle <ga Ta THT 3USIOT § St aIfdsT FAT 1 g1 ol (Stagnation pressure) H daera
forelT gate # ga &1 TR d9T AT gl

Q49 AT waT$ AR FA TS W & YARY BF §, U 80 mm W F JAHR AU FIE A 3R qEd

80 mm 3T F TR YT F1e T ¥ AT efT s & Tea g A1 # RAFla 91 sgafa wr &
AR 3R FAFR HTIRT F1e H 3cd9ea Gfager FT AT F41 gHN? / Two elastic bars of equal length and
same material, one is of circular cross-section of 80 mm diameter and the other of square cross-section of 80

mm side. Both absorbs same amount of strain energy under axial force. What will be the ratio of stress in
circular cross-section to that of square cross-section?

(1) 0.972
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(2) 0.886

(3) 1.013
(4) 1.128

3@ (Answer): (4) 1.128

<gTEdr (Description):

ﬁ?ﬁm‘rUzngzUocaz-A(ﬁﬁMLW%)l

WWW$W:U§A1=G§AZ=%: o2
2

Aq

e Asquare = 80 X 80 = 6400 mm? FAT Agirge = = (80)% = 5026.5 mm?

o, 6400
C =V1.273 ~ 1.12
0. 50265 i 8

Q50 dfer U3 dAlde SAige (Ball and socket joint) fuert 3eTeIor §? / Ball and socket joint is an example of:
(1) efafer 93X / Turning pair

(2) EhRaer IR / Spherical pair

(3) Tamsfser 9IX / Sliding pair

(4) ¥R 9T / Screw pair

3T (Answer): (2) TReel 9IX / Spherical pair

=aTEdT (Description): THR&A RIT H TF Tch gAY °edh & el aoll Gt & g7 @l § (519 dfet U
Hidhe Siige)l

Q51 %133 Alse fA4A (Froude model law) F T, Ia T el U 3R da$ F1 Tt Iqd FH vFR

weafaq &2 (a8 A gU T T gAe wue 3R @A ga & AT ™A1 8] / For Froude model law, scale ratio

of force and scale ratio of length are related as: [Assuming the experiment is conducted on same place and in
same fluid]

(1) FoT T Thel IHJUIT = TS T Thel 3T / Scale ratio of force = Scale ratio of length

\ T (¢ . 4 . .
(2) ST =T Fohel JHeJdTd = (oidl$ ohl Tehol 3-|oy4ld) / Scale ratio of force = (Scale ratio of length)*
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« < N 2
(3) ST T Fhet 3Tl = (TSTS T Tehel 3TeJUT ) / Scale ratio of force = (Scale ratio of length)?

« < N 3
(4) T T Fhet 3T = (STSTS T Tehel TeJUT ) / Scale ratio of force = (Scale ratio of length)?

- \ 3
3T (Answer): (4) ST ST Tehel 3HeUTd = (ol@lls ol Tehel 3-|o:|3qld) / Scale ratio of force = (Scale ratio of length)3

=grEdT (Description): %133 A # F. = pL3g 8ld1 &1 @AW &d (p, = 1) 3R @A g (g, = 1) & T, 5
39 F, = L7 @i g1

Q52 Q52 FT F G FX: " HT A WA A YAT T ¥ Ig g1 HT AT 6= §1" / Complete
the sentence: "The function of the is to increase the temperature of air before it enters the
furnace".

(1) TX WgeX / Air preheater
(2) g €T / Super heater

(3) sRIATATSSX / Economizer
(4) FgfSIseT TofdT / Fusible plug

3% (Answer): (1) T3X WigeX / Air preheater

SATEAT (Description): T WgIeY Fol 6T T 37afRASc AT &1 3TART Feh HSE (Furnace) H TaT & dlell
g 1 Ugel ¥ I FAT B, T Siger Y A Sa&Tar A FUN Bl ol

Q53 35°C U FOH TH FIAAT A AT Fell § [Poarazsec = 42.21 mm of Hg]l e HfFar 760 mm of Hg &
3R FITW 7690 mm Hg F1 d5IA gof foram aam ¥1 d9g# g&7ar (Vacuum efficiency) a1 g1efi? / Steam enters

a condenser at 35°C [Py;1@35°c = 42.21 mm of Hg]. Barometer reading is 760 mm of Hg and vacuum of
690 mm Hg is recorded in the condenser. The vacuum efficiency will be given by:

(1) 86.01%
(2) 82.30%
(3) 96.10%
(4) 80.23%

I (Answer): (3) 96.10%

SATEAT (Description): SdH HHT dFgH = Py, — Py = 760 — 42.21 = 717.79 mm of Hg

Actual Vacuum _ 690
Max Possible Vacuum  717.79

Vacuum Efficiency = X 100 = 96.12% =~ 96.10%
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Q54 9t F Y FAGT F dqad 4 m/s A AT F TAIT W2 m X 2 m JHR A TF FAJA Tl W ha=m For
¥ (Drag force) @31an? [3e1 a[uTis = 1.2 o] / What will be the drag force exerted on a flat plate of size

2 m X 2 m, when the plate is moving at speed of 4 m/s normal to its plane in water? [Consider Coefficient of
drag = 1.2]

(1) 38.4 kN
(2) 32.2 kN
(3) 45.7 kN

(4) 40.2 kN

3@ (Answer): (1) 38.4 kN

<gr&T (Description):

S g Fp = %Cdpsz Fp ==x1.2x 1000 X (2 x 2) X (4)? = 0.6 X 1000 X 4 X 16 = 38400 N = 38.4 kN

¥ 2

Q55 T @13 30 m Y F Tgd 100 rpm W Tt W10 MW R%RAT Ft &1 IR Y & ge 20 maw
e sie, &t ReRa afa ik affa Faer: Far geh? [Rar s=m /1.5 = 1.22] / A turbine develops 10 MW

when running at 100 rpm under the head of 30 m. If the head is reduced to 20 m, the speed and power
developed will be respectively given as [given V1.5 = 1.22]:

(1) 97.62 rpm, 5.46 MW
(2) 81.96 rpm, 4.82 MW
(3)97.62 rpm, 4.82 MW

(4) 81.96 rpm, 5.46 MW

3 (Answer): (4) 81.96 rpm, 5.46 MW

<gTEgr (Description):

1. aﬁznﬁNu=l=>ﬂ=ﬁ=>Nz=100x\/§—ﬂz81.96rpm

~ H 30 20 T 122
2. e TP, = — 10 0 Bl oL Jox (2} = e
N u T gEz T 3015 015 12T X (5) =128 © A0 MW

Q56 TF IFALRF TIR-E@TRA F1 STANT T Hfaar F1 0. 1 MN/m” 3 285 KX 0. 1 kg/s gar Y 31qfd = &
fav frar orar ¥ e & gde W gad 0.4 MN/m? ¥ arga @t sfda afFa w7 @l [C), =
1 ki/kg-K, y = 1.4, 414-D/14 — 1 53] / An isentropic air-turbine is used to supply 0.1 kg/s of air at
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0.1 MN/m2 and 285 K to a cabin. The pressure at inlet to the turbine is 0.4 MN/mZ. What will be the power
developed by the turbine? [Consider C, = 1 ki/kg-K, 4(14-1/14 = 1 5]

(1) 14.25 kW
(2) 10.25 kW
(3) 6.75 kW

(4) 8.25 kW

3@ (Answer): (1) 14.25 kW

y—1
Y

SaTEET (Description): 3o AYAR Ty = T, X (f;—) — 285 x (4)%286 = 285 x 1.5 = 427.5 K
2

EBA eaRT 9Tk = mC,(Ty — T;) = 0.1 X 1.0 X (427.5 — 285) = 0.1 X 142.5 = 14.25 kW

Q57 L &1 $T TF WUROT AT T F Y gt W wF g aRW g Il §1 39 WS W aFhal Amegor
(Bending moment) &T HTT 4T g2 / A simply supported beam of length L carrying a concentrated load W at

a section which is at a distance of x from one end. What will be the value of bending moment at this section?

(1) W(x —x?)

(2) W(x? — xL)
w(s-2)

(4) Wx

3 (Answer): (3) W (x 5 xL_Z)

s1EaT (Description): @O gfafsamw R, = WL;—xa‘ﬁTRB = W’L—Cs’i?ﬁl

X

Rig W @ Mt = Ry x = WS x = w (x -2,

Q58 U& Sd 93T FI3T-Fal gic TFwder #, 10000 kg/hr & [C,, = 2.09 ki/kg-K] FY 25°C WX YA FI& arat

8000 kg/hr aielt [C), = 4. 18 k)/kg-K] ZaRT 80°C & 50°C & 33T fFam Jram g1 9ot &1 s amoaAreT =4 ghem?
/ In a double pipe counter-flow heat exchanger, 10000 kg/hr of oil [C}, = 2. 09 kJ/kg-K] is cooled from 80°C to
50°C by water [C), = 4.18 kJ/kg-K] of flow rate 8000 kg/hr entering at 25°C. What will be outlet temperature
of water?

(1) 63.75°C
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(2) 52.55°C

(3) 48.15°C
(4) 43.75°C

3@ (Answer): (4) 43.75°C

SATEAT (Description): FSAT HJeled FHIEIOT A: M, Cpo (Ty; — Too) = My Cpw (Tyyo — Toyi)
10000 x 2.09 x (80 — 50) = 8000 x 4.18 x (T,,, — 25)
20900 x 30 = 33440 x (T,,, — 25) = 627000 = 33440(T,,, — 25)

Tyo — 25 = 18.75 = T,,, = 43.75°C

Q59 wfafar #1 AT (Degree of Reaction) fF& garT &t STt #? / The degree of reaction is given by:

(1) U # aafas A gRadd / el H aEdfds teded aRadss
(2) VX & aredfas Tededt IRade / T # adide Tededr gRkader

(3) T&oT & arEdfas teded gRade / Ve # adfas Tededr gRads
(4) ’eX & arafas tededl aRade / X # ardfas tededr aRads

3T (Answer): (2) e H aEdfas Teded gRade / Tof & arEdias Twdedy gRade

qTEAT (Description): Ufafshar & AT (Degree of Reaction, R) @&TssT & AeX (Moving Blades) 7 gist arel
Tt aREd= (Enthalpy Drop) @1 &S (FeX + AX) H g dTel ol Tededl qRachl & Hedrel 1 STl
gl

g3 (Formula): R = (T # T=ded gRacle) / (FT # Fel Tedodl qRaci)
IT R = Ah(rotor) / Ah(stage)

« Impulse Turbine & fTR=0

e Parsons Reaction Turbine & ToT R = 0.5 (50%)

3 f3afr 3ifes Ruerers Pex 7 g arel aredfass tededt aRader 3 @ RS # gl arel areafds weded
ARET & Ul & sXeR gl g1 SHOT FE 3R fdehed (2) &

Q60 IR AT F fiay FAT F 3aNNT FIF A Gl i a77T B FT T F SGT 19T 8?2 / The capacity

of material to absorb the energy within elastic limit is known as:
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(1) 3@ (Resilience) / Resilience
(2) senfEcfA<T / Elasticity
(3) 8819 / Hardness

(4) BT / Toughness

3aX (Answer): (1) fSiferdd (Resilience) / Resilience

qTEAT (Description): YA AT (Elastic limit) & ficR 3m@2nf®a Fa1 1 ISfawa (Resilience) g &1
(STafF R g a @M For Fol H TH FEd )

Q61 TR I33 T i FOFaA qarar F Qv RFr=fof@a d & Fla-ar sl A ? [F691 a = ¢Fw i,
¢ = u¥ur Fwr] / Which of the following equation is valid for the maximum efficiency of square threaded

screw? [where a = Helix angle, ¢p = Friction angle]
(1) a=(90—-¢)°
2 =(90+a)

(3)a=(45- %)
9= (15-2)

3 (Answer): (3) a = (45 x 3)0

SATEAT (Description): TR IS @l T SNk AT GEIT HAHH gt & forw o BT = 457 — g
Hiard gl

Q62 39T gfaaer AR IIFIor RAFIT F 7T F FW a7 F AT 1T 82 / The ratio of shearing stress to

shear strain is known as:

(1) 9TgE=T T 37J9reT / Poisson's ratio

(2) 3MITA FATEIAT Aotk / Bulk modulus
(3) IITEIAT J[uTish / Modulus of elasticity
(4) g a[uTieh / Modulus of rigidity

3@ (Answer): (4) gedT 90T / Modulus of rigidity

SATEAT (Description): 379901 Gideer (1) 3 30&qoT faHf (y) 1 3equra Alserd 3% RIABE () Fgarar
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Q63 FeT TF FT G I 3 rfFas araAEr Forer: 5:1 3% 928 K¥1 a1 FIWX # 1 bar 31X 300 K oX waer
T 1 g1 F YA F 9 kg IF FT A FA 33eYe FT A? [C, = 1.0 ki/kg-K, ¥ = 1.4, 50414 = 1,58

o] / The pressure ratio and maximum temperature of Brayton cycle are 5:1 and 928 K respectively. Air enters
the compressor at 1 bar and 300 K. What will be the network output of the cycle per kg of air flow? [Consider
C, = 1.0 ki/kg-K, ¥ = 1.4, 50414 = 1, 58]:

(1) 256 ki/kg
(2) 205 ki/kg
(3) 120 ki/kg
(4) 168 ki/kg

3 (Answer): (4) 168 kl/kg

<g1&dT (Description):

T, = 300 x 1.58 = 474 K

T, = 928—5873|<
7158 :

Woet = Cp(T3 — Ty) — Cp(T — T1) = 1.0 X (928 — 587.3) — 1.0 x (474 — 300) = 340.7 — 174
~ 168 kJ/kg

Q64 3iferHs # ag Fars fSraar sgalr P avg & FaR A QA (Bevel) TR & fAw fFar Jrar 8: / The

command in AutoCAD which is used to bevel the edge of object is known as:
(1) 3iTwae / Offset

(2) dF®T / Chamfer

(3) fFeie / Fillet

(4) T | Stretch

3T (Answer): (2) IF%T / Chamfer

SATEAT (Description): #hT (Chamfer) H#TS 3iicihs H a&q3ii & W FlA! HT TORBI/IAT e & T SETATA
g 7l

Q65 el e (Flexible shaft) & fav AFafaf@d & @ wia-ar & 8?2 / Which of the following is correct for
flexible shaft?
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(1) 3T dhat 3R 7S g & agd HA FORAT gidr & / It has very low rigidity both in bending and torsion

(2) 3TH &t T 3TT FHORC 3R T & FA FORAT giar ¢ / It has very high rigidity in bending and low
rigidity in torsion

(3) 3HH el H FH FORAT 3R TS H 3Ta FBRAT &IdT & / It has low rigidity in bending and high rigidity in

torsion
(4) 3T St IR 7S AT & g 39 HARAT gidr & / It has very high rigidity both in bending and torsion

30X (Answer): (3) 39H S&hed H HH HORAT IR RIS H 3TT FHoRAT aidr & / It has low rigidity in bending and
high rigidity in torsion

SATEAT (Description): ool eMFE Sl (Bending) # ool (& HoRdn) gl WRT difeh HS ek, W Ceh
A & fOT #US (Torsion) & 3T FORAT glet AR

Q66 it T 7w VT a& & fav vfFwge wat FIT F1 AT U+ (Loading coefficient) giaT &: [<78T u e

T IRefiTr 391 3] / Loading coefficient of an axial flow compressor for a given stage work is [where u is the

peripheral velocity of rotor]:

(1) Vu# gesh AT / Inversely proportional to Vu
(2) u* & AU / Inversely proportional to u?
(3) u* & ¥ FAEURH / Directly proportional to u?
(4) us orer m@m?-ﬁ / Directly proportional to u

3T (Answer): (2) u?® & =gchAETN / Inversely proportional to u?

SATEAT (Description): ST a[urieh 1) = —0 gieT ¥, SAAIT R &S F14 (M) & v ahfEar aporiar aikeer dar
& I (u?) & GoshARIAT giaT g

Q67 arsq Fdiser I Jomrelt (Vapor compression refrigeration system) FT farsareer 3ot (COP): / The

coefficient of performance of vapor compression refrigeration system:

(1) TR 38T dTIATT 9T SAURCY dYATT H FHT & FIY "edl ¢ / Decreases with the decrease in evaporator

temperature at fixed condenser temperature

(2) AR 3AUNRET AATT T HSedR ATAT H et & @Y 6 § / Increases with the increase in condenser

temperature at fixed evaporator temperature

(3) FEIT H3ATT dTIATT I SAURCY d9ATT H FAHT & @Y [ @1 & / Remains constant with the decrease in

evaporator temperature at fixed condenser temperature
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(4) R FsAT dMHAT W SAUREI dIIHT H AT o AT d6dT & / Increases with the decrease in evaporator

temperature at fixed condenser temperature

3T (Answer): (1) 2R F3TWR dYATT 9 3AUREY d9AT H ST & HTT Uedr & / Decreases with the decrease

in evaporator temperature at fixed condenser temperature

SqTEAT (Description): 3AUREY dATYHAT Tl & Ish I ITHoR &THdT T & 3R FIW F sear g, oo
COP T¢ ST &l

Q68 FEfEer fier F 39ANT fFAT S aTer FAF rqEdw (Artificial abrasive) ®1-8T 8?2 / Which of the following

is an artificial abrasive used in grinding wheel?

(1) STef3TT AT / Sandstone

(2) dRsA / Corundum

(3) Afdsia FE8s / Silicon carbide

(4) TElY / Emery

3@ (Answer): (3) AfaisT #E188 / Silicon carbide

SATEAT (Description): ATl HTalss IR TogHIHTA Hierargs HiAA 9e¥H (Synthetic Abrasives) &, STafe
HREH, TAY 3R dsESr urpids H9es g

Q69 UF TN T Faiel adf (F) 3R a1 3mget (M) & S Fier-w1 @&t Faw 82 / Which of the following is the

correct relation of shearing force (F) and bending moment (M) at a section?

WF=24
M=%
BV F =22
@mM="=

W (Answer): (3) F = Z—Z

SATEAT (Description): ¥ MUY & TRAAT T GT 3H IHJHTT T Felel g (Shear force) F TR g ¢ (F =

dM
!
o*T | d*T | 9’T v o°T | 9T | 8°T
—_— - —_— r) — o or gl _ . . .
Q70— + a7 t52=0 frae wHfietor 82 (9181 T = amens] I52+ P + 5,z = 0is an equation for: [where

T = Temperature]
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(1) FrERTE Aéenes & T FAT S0t 3R TR ardr arerehdr & 3-D &0 (Transient) FSAT ATeld THHIOT /

3-D, transient heat conduction equation with no heat generation and with constant thermal conductivity in

Cartesian coordinates

(2) FrERTS éened & AT Joial 3R TR ardr arerehdr & Iy 3-D 2R 3/G¢AT FAT Al FHeor / 3-D,

steady state heat conduction equation with heat generation and with constant thermal conductivity in Cartesian
coordinates

(3) FrERTS AéeAd & AT FSAT Sofed AR d9AT AT AT Arelehdl & @Y 3-D fE2R 3/aTar AT darelet
FHIROT / 3-D, steady state, heat conduction equation with no heat generation and with temperature dependent

thermal conductivity in Cartesian coordinates

(4) FrERTS Adens & AT FA1 Sl 3R TR ardfT arelehdr & a1y 3-D 2R 3/awar (Steady state) ST
Aol FHIGUT / 3-D, steady state heat conduction equation with no heat generation and with constant thermal

conductivity in Cartesian coordinates

3 (Answer): (4) FIERTA AEea & oo AT Soiar 3R 2R ardir areishar & @1y 3-D R 3/aear (Steady
state) AT dTeld HHIHIOT / 3-D, steady state heat conduction equation with no heat generation and with

constant thermal conductivity in Cartesian coordinates

SATEAT (Description): TE STCeld FHEOT (V2T = 0) &, St 3D, FRIX 31a€AT (no time variation), 3fedd 3SAT
Sl (q, = 0) 3R TR ardy arerehar arel Rufa &1 gaffar &l

Q71 TF T FIeT YA FSAT HTfet HT ITET HLT 1000 K 9T A AT 3TeT $197 500 K I 9o Far 81300 KT

RAF & Fvar @R 1 It 1 & 90 Y 3fFdH ardiiT garar @3 / A heat engine receives half of its heat

supply at 1000 K and remaining half at 500 K. Heat is rejected to the sink at 300 K. The maximum thermal
efficiency of the heat engine will be:

(1) 55%
(2) 10%
(3) 45%
(4) 65%

3T (Answer): (1) 55%

SATEAT (Description): JAREAAIAT ATHT Fel 3ua Terdt Hgerer A

2 2 1 1 3
Q/ +Q/ _Qz=>0< )_Qz Q2

= + = :Q
1000 500 300 2000 1000 300 2000 300
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=Q X 00—045
Q:=0Q 2000~ Q
- Q:
EfﬁC|ency=1—6=1—0.45=0.55=55%

Q72 JsR A FAN@AT ufvar & Ao fiF Hir sgAeh qeed AT Far 2?2 / In laser beam machining process,

the usable range of wavelength of laser beam is:
(1) 400-600 pm

(2) 0.4-0.6 um

(3) 0.001-0.01 um

(4) 600-1000 um

3@ (Answer): (2) 0.4-0.6 um

SATEAT (Description): LBM # Yged oo cRIlatd MHAR TR GRIAT AT foiehe-gothRs Teea Aol (0.4 4
0.6 um) & grar gl

Q73 arg (Air) F e Where Fis & MfAa fFAr = 82 / Air is designated as:
(1) R729
(2) R764
(3) R732
(4) R744

3 (Answer): (1) R729

SATEAT (Description): 3rhTafae wefidert & fow &g R700 + 3M0Tfds R gIAT &1 9 & 3M0Tfash #HX 29 §, 31d:
30 R729 % & & 1A Fam Srar &1 (R744 - CO2)|

Q74 RAsfAe & 31 tF FAfFed e 3itaaeT 6 kW fagga afea scaes FXar §1 5@ afFd 1 39Ar R
I ) Tt F F AT AT Far @1 d ¥ aR@y F FeAT FT TAEERr 0.3 kW Rl 282 # def F s Far

$r AT F4T Q9N? / An electric generator coupled to a windmill produces an average electric power of 6 kW.

The power is used to charge a storage battery. Heat transfer from the battery to the surroundings is 0.3 kW.
What will be the amount of energy stored in the battery in 2 hours?

(1) 41040 kW

(2) 114 kJ
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(3) 11.4 kJ

(4) 41040 kJ

3@ (Answer): (4) 41040 kJ

SATEAT (Description): il Fo aX o = W — Q = 6 — 0.3 = 5.7 kW = 5.7 ki/s
26 # Hol WA Fol:

E=57kl/sx (2% 3600s) =5.7 x 7200 = 41040 kJ

Q75 F-HR F FRT FATT HJIET FIC &% A AR oar$ L 1 53 F1 991 (Elongation) feam arm 2: [&3 wwmaf
FT Uelcd = p, TARIAT ANF = E, Tocard¥or & FROT @ 0T = g o] / Elongation of a bar of uniform cross-

sectional area of A and length L due to self-weight is given as: [Consider Density of bar material = p, Modulus
of elasticity = E, acceleration due to gravity = g]:

pgL?
(1) =

Pt
(2) 2

2
3 (Answer): (4) %

- i . 2 2
SqTEAT (Description): Tad & #AR (W = pgAL) & &RUT &5 H [@aa AL = % = pf:EL 7 %6"&“‘” &l

Q76 AT ATAR H W F1 Fed AR T8 A arell L oa1$ T Tk AR TANT A7 &1 7ew {ear 9 fQaigor
(Deflection) T AT FAT HM? [E = YA yaT AT, | = & & @S FT Fsca 3meol] / A simply supported beam
of span L and carrying a concentrated load of W at mid span. The value of deflection at mid span will be [E =
modulus of elasticity, I = moment of inertia of section of beam]:

WL2
(1) 48EI

wlL3
(2) vom

wL*
(3) 2oz

wiL3
30EI

(4)
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wiL3
48EI

3@ (Answer): (2)

saTEaT (Description): e # Rig s W areh RiTeh otz a7 & g W RwaH RETor s = XX g ¥

48E]

Q77 Arafaf@a & ¥ Fia-ar v W Q9 (Line defect) 82 / Which of the following is a line defect?
(1) wor f3Fahera (Edge dislocation) / Edge dislocation

(2) reEfdr (Impurity) / Impurity

(3) gfafdar (Twinning) / Twinning

(4) Rf&a (Vacancy) / Vacancy

3w (Answer): (1) T f3¥aaersT / Edge dislocation

SqTEAT (Description):
o digc fSthere (OD): dehall, 3G
o rse T3%hee (1D): Tol fSFaleher, ¥ fSEeliehest
o TWHE f3%ee (2D): cfafeer, I ar33r

Q78 arfiIr fawworeliear (Thermal diffusivity) Y 3% &1 €2 / The unit of thermal diffusivity is:
(1) kg-m?/s

(2) m?/s

(3) m*/s?

(4) m?/kg-s

3w (Answer): (2) m?/s

g1EqT (Description): drdT fa@Rorefterdr (a = p%) Fr SIZHE m? /s (FeX THARR 9fd dhs) g gl
p

Q79 diaer (Brass) #T q&q e UTq ded 47 £? / Main alloying element of brass is:
(1) &18T / Iron
(2) s / Tin

(3) STEAT (Zinc) / Zinc
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(4) F1eT / Carbon

IO (Answer): (3) STEAT / Zinc

SATEAT (Description): ST (dicTel) Al (Copper) AR ST (Zinc) &1 &4 o1 &1 (F€A/Bronze did 3R feeT
& arqg 8)!

Q80 farafaf@a # @ Fia-u1 Aoy FTAEST-HF AT FT GHA (Inversion) 82 / Which of the following is the

inversion of single slider-crank chain?

(1) 310sThR ¢1He (Elliptical trammel) / Elliptical trammel

(2) T i (Scotch yoke) / Scotch yoke

(3) 3itersa ufeiar (Oldham's coupling) / Oldham's coupling

(4) Fgead fFas-Rest a3 / Whitworth quick-return mechanism

3w (Answer): (4) Tgea®r fFas-Reat a3 / Whitworth quick-return mechanism

=qTEAT (Description): fTgeay [Fash-Rear AR Ao, A S 3T [Farer Tarss-heh I & SAdolT &l
Safe tfaftese o@d, T e 3R 33T HUfT s9d TATSsT sheh AT & Seidole ¢l

Q81 3udgy garg ¥ v vfdaRfes afhar & dgd s«fel F1 FHAIHIOT (Bernoulli's equation) f&am Smar &: /

Bernoulli's equation for compressible flows undergoing adiabatic process is given by:

P vz
(1) =InP + —+ Z = Constant
pg 2g

2
(2) (L) a + z + Z = Constant
y-1/pg 29

P V2
+ — 4 Z = Constant
y-Dpg 29

(3)
ML 2%
14 A p

2
3N (Answer): (2) (#) é * Z—g + Z = Constant

SqTEAT (Description): &CUIH (Adiabatic) ST Jdg & ﬁl‘tffdf = (#)SW BT &1 37cT: SeAfell FHEROT

2
(L)1+V—+Z = Constant & o gl
y=1)pg "~ 29
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Q82 1 kN & 3refir f&¥er 91X, 10 cm 3aR® B=ar 31K 15 cm sl Bar arer Rt cie Fa= (ST 987 yomal §)
garT 9T For <l A g [edor aqonis 0. 5 3R A e A@eq gUl / Total torque transmitted by a single

plate clutch (both sides are effective) with axial spring load of 1 kN, inner radii 10 cm and outer radii 15 cm will

be [Consider coefficient of friction as 0.5, assuming uniform wear]?:
(1) 75 N-m

(2) 150 N-m

(3) 100 N-m

(4) 125 N-m

3@ (Answer): (4) 125 N-m

STEaT (Description): HAE f&&TG (Uniform Wear) fgyid & faw gardr B3

rn+r, 0.15+0.10
Rinean — > i =0.125m

afsrr gt &1 g&aTn = 2|

Fel ST =1+ W - Rpean = 2 X 0.5 X 1000 N X 0.125 m = 125 N-m|

Q83 wF 3ee e TF (Otto cycle) W FTH FIA aTat orel A WIS r o3 AR 3 F aAGHAET Faver: 300 K
3600 K@ §5s & AaTF I G&TT (Air-standard efficiency) FaT g5fi? [y = 1.4 #&] / In an engine working

on an ideal Otto cycle, the temperature at the beginning and at the end of compression are 300 K and 600 K
respectively. What will be the air-standard efficiency of the engine? [Consider y = 1. 4]:

(1) 50%
(2) 45%
(3) 55%
(4) 40%

I (Answer): (1) 50%

EﬂT@T(Description)::i—f'lE’fWﬁ&'&ﬂTn=1—% mwﬁw:n=1—%=1—o.5=0.5=50%|
2

Q84 TF YU A & THNT ar@ ECM A 5 cm?/min & MRR &Y 3aeqdFar §1 3maeds aRT et geft? [@ 1
9TAT] HR = 56 g, HASTHAT = 2, Telcd = 7.8 g/cm3 3R F = 96500 coulomb] / In an ECM with a pure iron
work piece, MRR of 5 cm3 /min is required. What will be the required current? [gram atomic weight of iron =
56 g, valency = 2, density of iron = 7.8 g/cm3 and F = 96500 coulomb]:
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(1) 224 amp

(2) 2.24 amp
(3) 2240 amp

(4) 22.4 amp

3@ (Answer): (3) 2240 amp

<gTEdr (Description):

A RAgeT m = MRR X p = 65—0 cm3/s x 7.8 g/em® = 0.65 g/s|

ﬁm%*éaﬁ?:mﬁ:m=%=>0.65= |

2X96500

[ 0.65 X 2 X 96500
& 56

~ 2240 Ampere

Q85 fArfaf@a & & Fia-ur HH AW (Cam profile) ¥ TS gt 8?2 / Which of the following is not related

to the cam profile?:

(1) 918 Thel / Prime circle
(2) ¢& warse / Trace point
(3) vssH / Addendum

(4) 98 T / Base circle

3¢ (Answer): (3) Tss# / Addendum

qTEAT (Description): 'TSsA' (Addendum) R eregraell (Gear nomenclature) & H&fad &, Jafe WisH Tehd,
2H dige 3R 9° Tha FHA NEEA $HT Aol &l

Q86 T 39S Tl RuaersT calse #1 3T §: 3udsy ofif = 25 m, yarg a7 = 2.5 m/s (R2), M5 a3 For =
10°| TR 37 SAae W W § 3K 3m3ede W Bramt Wga &1 c&isa A gssifoasw garar #ar gei?

[tan10° =0.175,g = 10 m/sz] / An inward flow reaction turbine has following data: Head available =
25 m, Velocity of flow = 2.5 m/s (constant), Guide blade angle = 10°. Runner vanes are radial at inlet and
discharge at outlet is radial. What will be the approximate hydraulic efficiency of turbine?:

(1) 95.34%
(2) 70.23%

(3) 61.32%
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(4) 81.63%

W (Answer): (4) 81.63%

<gr&dT (Description):

v 2.5 2.5
tana =-L =V, = =—— = 14.28 m/si
Vw1 tan10°  0.175

TR Selele WX 3T 8 & dROTu, = V,,; = 14.28 m/s|

_ Vwiuy _ 14.28x14.28 _ 204 = 0
EIREIeE aET ), = A = =T = 2o~ 0.816 = 81.63%

Q87 v fHara-ufder, Rwra st IAMFEer vax FIwT 110 kPa 31w 300 K & 600 kPa % 20 kg/min gar
TNfET FIar 81 AT a7 80% ¢ FWET F 9% 3IYe F4T gn? [R = 0.287 ki/kg-K, (60/11)°286 =
1.42] / A single-acting, single cylinder reciprocating air compressor is compressing 20 kg/min of air from 110

kPa and 300K to 600 kPa according to polytropic process. Mechanical efficiency is 80%. What is the power
input to the compressor?

(1) 39.23 kW
(2) 58.54 kW
(3) 27.38 kW

(4) 71.75 kW

3 (Answer): (2) 58.54 kW

n-1

gT&aT (Description): 8f3%hes qrax W = %mRT1 l(g—i) R 1] | IOTAT el I AT Sfeehes QAfFd gred

glclr 8, 3R FiTeh S&IAT 80% T HIET ¢l W dFdfdeh IIaX $eTqe 58.54 kW T Bl &

Q88 HUA "HAT AYATT HATHT F T F1T FIA arr Wl IFHAUNT (Reversible) I Y Z&TAT AT gcY 8"
P9 0 & ST ST 8?2 / The statement "The efficiency of all reversible heat engines operating between the

same temperature levels is the same" is known as:

(1) FAfe 93T ST RO (Corollary of Carnot theorem)
(2) gAfsATRTFE &1 gegar FaH
(3) gAfsrTfFeT &1 gger AT
(4) gAfsRITAFT & fraw @
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3aX (Answer): (1) &Tife 93T &1 9RO / Corollary of Carnot theorem

=&t (Description): Fefc YT &1 gENT 39-9AY (Corollary) F&dT & & & FAE drdig #sRT & & A
F arer T 3cHANT Sott FT AT geTar AT gidr gl

Q89 TF UL YT FT $FIeR gl 41 30 cm FT §1 Ui IBIST §T F w3 e ¥ 3K 3mIede W A=
feew Wae &1 goier a1y 1500 rpm 3l AFWRF gatar 80% 71 AT g ¥ (Net head) 7 ghm? [g =

9.81 m/sZ] / A centrifugal pump has an impeller of outer diameter of 30 cm. Water enters the impeller
radially. Vane tips are radial at outlet. The rotative speed is 1500 rpm and manometric efficiency is 80%. What
is the net head developed (in meter)?:

(1) 45
(2) 60

(3) 70
(4) 100

3@ (Answer): (1) 45

<g1EdT (Description):

TR aRYT Aeu, = 222l = EXO3X1500 _ 93 56 m/s)

60 60

H3Ter 9 feew WV, = uy, = 23.56 m/s|

2
ARRF 25 Hyy = Novane VWT“ = 08x 2 < 452m ~ 45 m|

Q90 EDM ufsFar & 3rfreadsr MRR @ererer freds garr faam Simar 82 / Maximum MRR of EDM process is
approximately given by:

(1) 5000 mm3/min
(2) 5 x 10° mm3/min
(3) 50 mm3/min

(4) 0.5 mm3/min

3w (Answer): (1) 5000 mm3/min
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qTEAT (Description): Safdcad f3&arer @M (EDM) & 31f€dsr el geey &7 @3 (MRR) STeT973T
5000 mm3/min (15 cm3/min) d& & T gl

Q91 aF YiHaT S garT fFdll UTg & ¢S F AUy FIe F IFH dar$ F FA F WY TQRT AT B, FEerar
§: / A process through which the cross-section of a metal piece is increased with a corresponding reduction in

its length is known as:

(1) 9fer / Punching

(2) §f391 / Bending

(3) 3r9AfeaT / Upsetting

(4) 31891 313¢ / Drawing out

3T (Answer): (3) 39&fear / Upsetting

SATEAT (Description): 3ATET (Upsetting) Teh IS HTRRAT & TS 3187 a7 ofamehy &1 &1 oa1s &l &
fohaT SITaT & 3N 3]EY hic &I &IFhel TR STl & (S dlec 83 &) |

Q92 U 3cuig #1 A ARr12,50,000 9fd af g1 3HET aera 1500 9fY ST 3R 3RO anra 3150 i A
gfad a¥ &1 EOQ a1 81em? / Demand for a product is 12,50,000 per annum. The cost of purchase order is 1500

and cost of storage is 150 per piece per annum. EOQ will be:
(1) 6000
(2) 7000
(3) 8000
(4) 5000

3@ (Answer): (4) 5000

<g1EgT (Description):

gAY Faifed (E0Q) ¥:

2DS 2 x 1250000 x 1500
EOQ =\/ T \/ 150 = V25000000 = 5000 units

Q93 dr & I &1 QU &7 AN et 7t AT AT F F@AT B, FEATAm & / The whole area behind the dam

draining into a stream or river across which the dam is constructed is known as:
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(1) @et & / Surge tank

(2) Fadc TRAT (STergoT &) / Catchment area
(3) ’gera / Spillways
(4) ReRa™ / Reservoir

3@ (Answer): (2) a3 TRAT / Catchment area

SATEAT (Description): $<#e TRAT (TN &) g YU dlanfors &7 § Sfel ¥ awl & STl dgay fonel fafrse
S, A8 AT ST A g gl

Q94 (Question ID: 16794327867)

AFATITEd # @ @la-8r wgete afesar gfshar &2 / Which of the following is the fusion welding process?:
(1) wret afeser / Forge welding

(2) 3w afesar / Gas welding

(3) ¥5=dT afesar / Resistance welding

(4) gama & @y yfFc afeser

3aX (Answer): (2) 3 afesT / Gas welding

SATEAT (Description): 3& dfcser (i 3fferdT-ufafeellsT afesan) T Herdel (Fusion) afesar ufshar g, et arg
& TRl &l Teereny e fonell el gara & 3mad A SISt ST g

Q95 UF I I & MU varg F fAv Feaee arvaAT R Fd arvH AT F1 9 F74T ghn? [y = 1.289
A] / What will be the ratio of stagnation temperature to critical temperature for isentropic flow of an ideal
gas [Consider y = 1.289]:

(1) 1.0445
(2) 0.9721
(3) 0.8733

(4) 1.1445

IO (Answer): (4) 1.1445
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<g1&dT (Description):

3TSAUCIAH JdTlg H Shid e (M = 1) |-

To y+1 1289+1 2289

== > -— = 1.1445

Q96 TRiTH Ruer catsar & fav wlq @ Fufa w8 82 [a = Aera Fvr, ¢ = AT s T FAor, 0 = @AY
o1, B = fasTa 3T FI01] / For Parson's reaction turbine, which of the following condition is correct?:

(N6 =a¢p=p
2Q060=p¢=a
B)6=9¢,=a
46=p=¢=a

W (Answer): (2)0 =6, =«

SqTEAT (Description): 50% Ufafshar (Urd=a) caisd 7 2R 3R afaier sas ey ga §, safew yay vg
AP FoTh = L3R P = a BT Bl

Q97 et wraiierelr (Fin effectiveness) s ®Er A AT §? [k = AT Tefehd, P = GRATT, A = &5%dl, h =
HageT TTW] / Which of the following relation is correct for fin effectiveness?:

(1) ==
(2) |-

kP
(3) iz

SITEAT (Description): 7 et &1 smaeherr e, = —2— = |“Pagny & s ¥

Quwithout fin hA ~

Q98 AutoCAD & "SCALE" &HIZ &T 391 fFad faT fFar Jar 8?2 / "SCALE" command in AutoCAD is used to:
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(1) a&g &1 &g glaar s & faw

(2) &g & 3H AGA & o
(3) a&q I U & F 37T AT BIET A & fow
(4) &g @1 fRdl fig & IRt 3R gA= & faT

3@ (Answer): (3) I&J I AHUIfd & & F8T AT BT A & AT / Enlarge or reduce the object

proportionally

gTEAT (Description): 3ielahs &1 'Scale' S &1 3uA9T Rl TIfAT 2D/3D 3ifeaige & 3SR & R Afese
S GiSC & T A HeIUlich ®9 § U AT 960 & o fohal STl gl

Q99 afX A= Fr30° 2, A AWF ga1 (300 K) # St 1§ MR F1 IFANAT 97 (m/s F) FAT N2 [R =
0.28 kJ/kg-K, ¥ = 1.4] / What will be the approximate velocity (in m/s) of bullet fired in standard air
(Temperature of air = 300 K) if the Mach angle is 30°?:

(1) 560v6
(2) 140v6
(3) 706

(4) 280v6

3a< (Answer): (4) 2806

SuTEAT (Description): €afet &7 391 C = /yRT = V1.4 x 280 X 300 = V117600 = 140vV6 m/s 1.3 0T
sing == sin30° = 0.5 = M = 2| 2.3l & ATV = M X € = 2 X 14076 = 2806 m/s|

Q100 SF€ FI FA A7 aTell 3¢ (Low velocity duct) FgT STaT § I gar F 3T a9 / The duct is said to be

low velocity duct if the mean velocity of air in the duct:
(1) 20 m/s <V < 25m/s

(2) V<10 m/s

(3)25m/s <V <30m/s

(4)15m/s <V <20m/s

I (Answer): (2) V < 10 m/s

SATEAT (Description): TIX &eRIfeT Seed #, 10 m/s & & arg Q97 dlell SFCH HI ‘Al Jeaer sehe 3R
10 m/s & 31 97 arely SFeH FT 85 JATHET SFC' Fgl AT &

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

= ¢A\ M

V

Q101 T& &9l & 3curg Ser: fraes Fiee = 360,000/, INTadr wive = X210/7fAc, At 77 = 3320/3f,
3G &THAT = 1600 /AT I 3cumeet &TAT 80% TN Hatford 8T &, @Y ATRA® @mer &) ghem? / A

company has data: Fixed cost = 60, 000, Variable cost = 210, Selling price = 320, Production capacity =
1600 unit/month. If production is at 80% capacity, monthly profit will be:

(1) 280,800
(2) 290,900
(3) 85,850
(4) 275,750

3@ (Answer): (1) 80,800

<gr&dT (Description):

3cqtied gfaed = 1600 x 0.80 = 1280 JfacH]|
gt gfele TlererT = 320 — 210 = 110 39
Tl TterT = 1280 x 110 = 1,40,800 39|

e WTH = Fel ATEr - s Hie = 1,40,800 — 60,000 = 80,8001

Q102 gic 39T g% & fav ArAfA@d § ¥ Fla-ur FaU AW T a1 82 [Q = FSAT TUEAEReT, W = s
TUTATROT] / For a heat engine cycle, which of the following relation is always true?:

(1)$Q=0¢W =0

2)$Q=9¢w

B)$Q>¢w

4o <$w

3w (Answer): (2)$Q =W

SATEAT (Description): YHSTIATAF & JU# @F7 & @R, fhdl 8 = (Thermodynamic cycle) & faT Fer
JEY AT TUTACRUT el Y HRT TR & &K &l & ($d Q = $d W)

Q103 FCC (59 Heg FgfaF) a7a= & fw waAmrfas 4T #R”F (Atomic Packing Factor - APF) T §? / Atomic

packing factor for FCC structure is:
(1) 0.68
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(2) 0.52

(3) 0.74
(4) 0.62

3@ (Answer): (3) 0.74

g1yt (Description):
fafdeeT fohEcer T3 1 APF:
e SC (Simple Cubic): 0.52
e BCC (Body Centered Cubic): 0.68

¢ FCC & HCP: 0.74 (31R&ad €+ica)

Q104 TF FoEIFT RE # afswa @ W 1 N/mm? (a9 3R giReied we 9 0.5 N/mm’ (d99+) & |H =T
yfdeer &1 Fda yfdee w7 §1 akFa o & @1 50° FT FIT T qTek ol W AT GfAge #7241 ghm?
[cos 50° = 0.643, cos 100° = —0.1736] / At a point in a stressed body there are normal stresses of

1 N/mm2 (tensile) on vertical plane and 0.5 N/mm2 (tensile) on horizontal plane. Shearing stresses are zero.
What will be the normal stress on a plane making an angle 50° with vertical plane?:

(1) 0.6015 N/mm?
(2) 0.4139 N/mm?
(3) 0.5312 N/mm?
(4) 0.7065 N/mm”

3 (Answer): (4) 0.7065 N/mm?

<g1&dT (Description):

Ox+O Ox—0:-
HHIHUT 05 = ——> + ——>c0s 20|

or=1,0,=0.5,6 =50

1405 1-05

> + 5 cos 100° = 0.75 + 0.25 x (—0.1736) = 0.75 — 0.0434 = 0.7066 N/mm?

On

Q105 T 3YHIVT fHHAHT IUANT il A THIT Afd F 3AR-TEET H FH HIA F a0 FAT S1ar &: / A device

which is used to reduce the cyclic fluctuations of speed of an engine is known as:
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(1) 3eTele 3R wISlEe dleq

(2) REea Rar
(3) sFera
(4) FelrSegrel

3T (Answer): (4) FaTScgieT / Flywheel

SqTEAT (Description): FolScalel Ueh Joil $TUSRUT 3UHIUT g Sif UlaX TEieh o aRlel ATARFd Soil ST Tl &
3R T T F 5@ S war B, SR g9 Y Afd F @ arel T 3dR-9eid & gid ol

Q106 FAT Favae fPufy 3R FoAE e o ¥ fav WNHRET waw FHw F & gaqe ~eaa @iar § 9« /

The work input in reciprocating air compressor for same inlet state and same exit pressure is minimum when:

(1) s Pv1* = Constant ST UTelel HdT &
(2) @18t Pv = Constant &7 9Telel $dT &

(3) §dseT Pv'3 = Constant T GTeled & &
(4) §98sT Pv'? = Constant T UTeled aidTl &

3@ (Answer): (2) dssT Pv = Constant T 9Telel il &

&a1ET (Description): FATI (Isothermal) 9fshaT (Pv = C)#Hp — V 3R & =AId F &39%d G99 A 8l &,
3afAT FIdH a% FAYC MSEYAST FHISA H e giell o

Q107 AT 3Tt (Q) 3R AR MY (H) 9T 1 FIA aret & FAFT 99T Y FAET (Parallel) F T F1aT &1
FIF-A1 FIT T 8? / Two identical pumps having same discharge (Q) and working against same head (H). If

connected in parallel, which is correct?
(1) ST Rt = 20, T 35 = H
(2) g st = Q, Wga ¥5 = 2H
(3) g fwaet = 20, W 85 = 2H
(4) gFT T = 4Q,TgFT g5 = H/2

3@ (Answer): (1) Egad fSEamsl = 2Q, §g%d g5 = H
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<g1&dT (Description):
o FAGR WA (Parallel): f3Famst Sf3am & (2Q), 85 R WEam € (H)I
o Aoft GRS (Series): TS FAE &l € (Q), 85 3T & (2H)|

Q108 3582F Helet P(x,y) =3x+ 9y 3R aemlx + y < 8,x+ 2y < 4,x > 0,y > 0 §| 3582F Bl &I
3f&aa A F41 gm? / An objective function is P(x,y) = 3x + 9y and constraintsare x + y < 8, x + 2y <
4,x > 0,y = 0. Maximum value of objective function is:

(1) 18
(2) 24
(3) 30
(4) 12

3 (Answer): (1) 18

SqTEdT (Description):

FHId &7 & Hie dised: (0,0), (4,0), 3R (0,2)1
« P(0,0)=0
e P(4,0)=3(4)+0=12
+ P(02)=0+9(2) =18

Ha: HURIH AT 18 B

Q109 F&F IT (Steam rate) F Fw & # aRenf¥a frar amar 82 [Q = FvAT 3AYE (KW), W ey = AT HT3TYC
(kW)] / Steam rate is defined as:

(1)

(kg/kWh)

1
Whet

3600 Q
Whet

(2)

(ki/kWh)

(3) WL (ki/kWh)

3600

(4) W (kg/kWh)

3 (Answer): (4)?/5ﬂ (kg/kwh)
net
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=qTEAT (Description): TATAhe TEH Hofeueled IT TEIH IC dg AT & gedHT ¢ ol Iid fhdiare-ger
(1 kWh = 3600 k)) ¥ 3cuTeeT & T 3aed% 81T & (Steam Rate = S22

Q110 COP = 2 aTeT T IhelieT TIF ¥ 100 kI/min T T ¥ FoAT AFrerar &1 R & @is Fsar i amEn

Fa1 gf1? / A refrigerator with a COP of 2 removes heat from space at rate of 100 kJ/min. Amount of heat
rejected to surroundings will be:

(1) 2.0 kW
(2) 3.0 kW
(3) 1.5 kW

(4) 2.5 kW

3 (Answer): (4) 2.5 kW

<gr&dT (Description):

Q, = % = 1.667 kW |

COP-—:Z—ﬂ=W—0833kWI

@S 357 Qy = Q, + W = 1.667 + 0.833 = 2.5 kW/|

Q111 8% #EeX W 3iFaa 12 Rde & FaUd W TeH A9 § (Iisaa faexon)| a1 @77 3 fAee sitaa
(TRETdEhY) §1 3THT W faar gdien fFe dar A Y wififwar Far 8?2 / Arrivals at a bank counter are Poisson

distributed (12 min mean). Service time is exponentially distributed (3 min mean). Probability that an arrival
does not have to wait:

(1) 0.25
(2) 0.75
(3)0.9
(4)0.5

IW (Answer): (2) 0.75

<gTEgr (Description):

3TITHT &3 A =1—1231137=F/ﬁh?|t,@aT & U =§W/ﬁa€|
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aEeH 3uANAGr (Traffic intensity) p = % =112 _ 3 _ 025

1/3 12

=T geltear dr giffeRdr (Idle Probability) Py =1 —p =1 — 0.25 = 0.75]

Q112 28°C & ded AMATT 3 760 mm Hg &1& T §AT FT 3M&aT 31791 0. 018 kg/kg & [Psar@zsc =
28.34 mm Hg]| |mdaT 3éar (RH) 41 g19i? / Humidity ratio of air at 28°C DBT and 760 mm Hg pressure is
0.018 kg/kg [Psar@z28°c = 28.34 mm Hg]. Relative humidity will be:

(1) 96.13%
(2) 75.42%
(3) 55.25%
(4) 88.35%

3@ (Answer): (2) 75.42%

<g1&dT (Description):

a)—0622 =>0018—O622 = P, = 21.37 mm Hgl

o—p,,

T IMEATRH = -2 x1oo_ﬂx 100 ~ 75.42%|

sat

Q113 t& R-ya1E 3HACIT qﬁmv=§ m? (P 9 #) & HTER gt T &9 1 bar ¥ 10 bar F sgaat w0 fwar
9T FF F41 §9n? [In(10) = 2.3025] / A non-flow reversible process takes place accordingto V = % m3 (P

in bar). What will be the work done if pressure changes from 1 bar to 10 bar?:
(1) 3.453 MN-m, Ta&aR (2) 3.453 N-m, 9154 (3) 3.453 MN-m, §915 (4) 3.453 N-m, flaFdrR

3¢ (Answer): (3) 3.453 MN-m, §4issT / Compression

<gTEgT (Description):
PV = 25 bar-m>® = 25 x 105 N-m = 2.5 MN-m = Constant|
_ _ 2\ _ P
SEW = [PdV = PV, In (vT) = —P,V,In (P—1)|
W = —2.5 MN-m x In(10) = —2.5 X 2.3025 = —5.75 MN-m

FOTcH® RIeg Tl § & I s (Compression) &1 &1

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

V

Q114 ITAHR BT F fAT FegerreT Hr FHifaw AT (Critical radius of insulation) fFad garr & smet 82 [k =
arfir gTereRdT, h = Fage ill'UTIEF] / Critical radius of insulation for cylindrical pipe is given by:

2h
(1)

(2)--

h

(3) -

k

K
(4) 5

3N (Answer): (4) %

<g1&dT (Description):

&

o &aa (Cylinder): 7, = 4

o 3T (Sphere): 7, = %

Q115 ¥Hg a0 W IgHse & 10. 144 N/em” ¥1 T35 aa @ 3 km 1 S W ey g w721 gwm? [gar
Hgedcd 1.2 kg/m3 fux, g = 9.81 m/SZ] / If atmospheric pressure at sea level is 10. 144 N/cmz, what will be

absolute pressure at 3 km height?:
(1) 7.612 N/cm?

(2) 13.675 N/cm”

(3) 8.612 N/cm?

(4) 6.612 N/cm”

3N (Answer): (4) 6.612 N/cm?

<g1Egr (Description):
&l # HATAP = pgh = 1.2 X 9.81 x 3000 = 35316 N/m? = 3.5316 N/cm?|

3 km oY f2RUeT &/d = 10.144 — 3.5316 = 6.6124 N/cm® ~ 6.612 N/cm”|

Q116 27°C WX TRAT & &4aT &1 A g1 1. 75 bar ¥l Toat F a1¢ AT 6T 87°C & AT &1 Tolod & ST AT
SId &1 gRM? [Py, = 1.01 bar] / Pressure in tyre at 27°C is 1. 75 bar (gauge). After running, temperature

rises to 87°C. Gauge pressure during running:
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(1) 2.302 bar

(2) 2.914 bar
(3) 1.677 bar
(4) 3.180 bar

3@ (Answer): (1) 2.302 bar

<gTEdr (Description):

IR fexdaT g P, = 1.75 + 1.01 = 2.76 bar, T; = 300 K|

3 et & Py = Py X % = 2.76 X =22 = 3.312 bar|
1

3ifad A5 @@ = 3.312 — 1.01 = 2.302 bar]|

Q117 sed 3 3aRe s D 3R d arer @Ea ave & AT 39w9or gfAed #1 AOFIH AT g / Maximum

value of shear stress for a hollow shaft of outer and inner diameter D and d will be:

16TD
w(D3-d3)

(1)

16TD
w(D*—-d*%)

(2)

16T
n(D*-d*)

(3)

16T
n(D3-d3)

(4)

16TD

I (Answer): (2) m

7.(D/2) __  16TD
=(D*-a?)  m(D*-d*)

=qTEaT (Description): TS FFFﬂETUT§ = % N — I

Q118 T TSR 210 rpm & 214 rpm d& IfY de1d AT 24 k) FAT 3@nf¥T FIar &1 220 rpm W sTH
afast FaT F471 gei? / A flywheel absorbs 24 k) of energy while increasing speed from 210 rpm to 214 rpm.
What will be its kinetic energy at 220 rpm?:

(1) 825.1 kJ
(2) 790.4 kI
(3) 936.4 kJ

(4) 684.9 kJ
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3 (Answer): (4) 684.9 kJ

<gTEdr (Description):

1. 5 2 1, [(2rx214\2  [2mx210)2
AE =11(w3 — 0}) = 24000 _51[( 20— (=) ]I

IEFFHIFTTTHHW,N=220rme|TEk=%Iw25ﬁr?MHTWQT3ﬂT684.9kJW€IFIT%I

Q119 73 a1l FORAT G/, 715 L 3R 9 <& T arell 3 AMFe FT ¥ FI0T (Angle of twist) 81 / Angle of
twist of a solid shaft of torsional rigidity GJ, length L and applied torque T will be given by:

()5

L
(2) .
TL
(3) 7
GJ
(4) =

3@ (Answer): (3) Z—j

gTEAT (Description): FS mhw% =%39= z—']“q'm g gl

L

Q120 & 2M¥E 80 rpm W Taeh § 3 dec 59 F ACAA @ gEY e FY 150 rpm W Tard ¥ gl goit

FT W 600 mm gl doc A AeE 5 mm AGS g aifere (Driven) Yot T AW F4T gM? / A shaft runs at 80
rpm and drives another shaft at 150 rpm through belt drive. The diameter of driving pulley is 600 mm. What
will be the diameter of driven pulley assuming belt thickness as 5 mm?:

(1) 320.00 mm
(2) 300.12 mm
(3)317.67 mm
(4) 304.85 mm

IW (Answer): (3) 317.67 mm

<gTEgr (Description):
N, _ Di+t 150 _ 600+5 605
U FEIL=—"—>—=——= 1875 =
S Ny Dy#t 80 D45 D2+5|
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605
Dy +5 = Tz = 322.67 = D, = 322.67 — 5 = 317.67 mm

Q121 G F1 IR &3 §T AN A FgT, "I@F A1 N A1 & el 9 1" QRF1 &7 770 § 91 Foy {2

/ Introducing Deepika, Murali said, "Her father is the only son of my father". How is Deepika related to Murali?
(1) 9T / Daughter

(2) T / Aunt

(3) ATAr / Mother

(4) sg<T / Sister

W (Answer): (1) 93T / Daughter

SATEAT (Description): "AY AT & Seholld a9 &M 371 T 7T &1 3 Evepr & ar #Te ¢, forge 3 ¢
T Q% 7T T g (Daughter) g1

Q122. T g #Hr Fft wagh F W AT Bl IR 3HA ¥ FF oK " A S g, Bewd § w@F oo qw
U Y [T HT1/4 %, A FI T Fele T g BIE waAl H FEAT vl gia?

/ All surfaces of a cube are coloured. If the cube is divided into smaller cubes, each having side equal to 1/4th
of the original cube, how many cubes will have only one face painted?

(1) 18
(2) 20
(3) 16
(4) 24

3 (Answer): (4) 24

g1t (Description):
afe; Rl BT T T e R n SR N A IS AT ST, A hael Toh Aclg BT §U BIE GaAl T FEAT
&1 A gl &

6x(n-2)2
J@in=4
3Ad:,

6x(4-2)2=6%x22=6%x4=24

3d: e 3 [ased (4) gl
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Q123. fArafaf@a & favw @@ RAeew o 258 : 16 :: 326 : ?/ Choose the correct alternative for the following:
258:16::326:7?

(1) 17
(2) 22
(3) 18
(4) 19

3@ (Answer): (3) 18

g1t (Description):

Ig1 Ueal Tgell HEAT & Ugel 3R 3HAH 37k & IUEhS W TR &
258 >2x8=16

34 9,

326 >3x6=18

37 Her 3 [Awed (3) gl

Q124. 38 faFeT FT I FL A H@eT H TeaT et (?) F q@ v ¥ wfaeaiRa wem

0, 7, 26, 63, 124, 215, ?, 511 / Select the option that will correctly replace the question mark (?) in the series.
(1) 297

(2) 342

(3) 345

(4) 324

I (Answer): (2) 342

<gTEgT (Description):
I H@eTn® - 1% Yoot FT areled HT B

13-1=0

22-1=7

32-1=26
43-1=63
532-1=124
6% -1=215
73-1=342
83-1=511
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3d: FE 3R [AFheT (2) Bl

Q125. v Rar J H9et I8 @ FeT, "SI TFERT STeA §IT AT q9 A TFEll adA g Fo9Tl” A Ry Hr
FAAT Y 62 a¥ ¢, AT 5 T wga 3Wh a8 A g FAT A1? / A father said to his daughter, "I was of your

present age when you were born." If the father is 62 years old today, how old was his daughter 5 years ago?
(1) 30ay
(2) 26 a¥
(3)31ay¥
(4) 28 a¥

3a% (Answer): (2) 26 a¥

<gr&dT (Description):
A of o 9 HT gaA g x Ay gl

AT 1 3Ty ST 9EY FT ST EI = 9& A IAAA HG =X
37 T &1 adA= 3G = X + X = 2X

fear g,

2x = 62

x=31ay

37cl: 5a¥ ggel 9Er & MY =31-5=26a%

$afeT AEr 3R fashed (2) &l

Q126. 3t ¢ mHfa & Pyt Hr @&AT AT FFAT / Find the number of triangles in the given figure.

A

(1) 6
(2) 10
(3)8
(4)5
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I (Answer): (2) 10

SATEAT (Description):&Y 918 3 & Hel BIC U1 GIFA (73) S T AGUHIGHS 0T FA TR Fel 10
F37et wred gid 81 safeT @ér 3 faweq (2) B

Q127 aR &AW & 71§ § S @ 9 fFlY 7 et g ¥ v gae §, SafF 9t sraer & Re/fRve g
T T9T HI1 / Four numbers have been given out of which three are alike in some manner, while the fourth
one is different. Choose out the odd one.

(1) 196
(2) 225
(3) 169
(4) 199

3 (Answer): (4) 199

<gr&dT (Description):

Tl ggell cilel HEAY quT g4t (Perfect Square) &:

e 196 = 147
o 225=152
e 169 =132

Stafeh 199 fohdll 8 UTehd T&AT T 37 w181 § (Y6 Ueh HATST HEAT ©)| ST fehed (4) 3w il & o=t B

Q128 T fAR™d H #T9T & 'PHYSICS' #Y 'YHPSSCT' for@m simer & 31 'BIOLOGY' Y 'OIBLYGO' fr@T el #1

3 T aTeT F 'SCIENCE' %t %@ fa@m Simeen? / In a certain code 'PHYSICS' is written as 'YHPSSCT' and
'‘BIOLOGY"' is written as 'OIBLYGO'. How will 'SCIENCE' be written in that code?

(1) CISEECN
(2) ISCEECN
(3) ICSEECN

(4) ICSECEN

IO (Answer): (3) ICSEECN

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
ZONE

ZgTEdT (Description):
SH & Yool I FHSI & [T Asal & 3R &1 et e 7 fasnfara foar a2 &
1. 'PHYSICS' — 'YHPSSCT":
o Ugel 3378 PHY & 3cfer for@r a/m § - YHP
o ST HT NENSTET B{AT &~ S
o 3ifa# 3 3EWICS & Ucds H quIATel et H +1 ST =T § (I+1=) AT C/S FATHTAROT) — SCT
2. 38T T3 &1 'SCIENCE' 9 YIIeT &del OX:
o g 3 378 SCI A JefeT for@ar W - ICS
o ©I<T & &R E dgl §nm - E
o 3ifd# 3 31&T NCE T TUAIROT/%HE &9 — ECN

37c: 'SCIENCE' T %e ICSEECN Safell &

Q129 FHEAT Ffaat 1,2,3 3 4% § e et o el e @ @ &1 gaifs, & 3pfa 3w e & srer
¢l 39 IHfa #1 a7 FX A aht § Re=1/RAw7A 81 / In problem, out of four figures marked 1, 2, 3 and 4, three

are similar in a certain manner. However one figure is not like the other three. Choose the figure which is
different from the rest.

1 2 3 4
(1)1
(2) 4
(3)3
(4) 2

3 (Answer): (2) 4 [3mHfa 2]

<gTEgr (Description):

1. 3T AT fa2elwor (Figure Structure Analysis):
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o & % AR HfaAt A @ 3 pfaar v fafdse safada FaaEaAfAfa (Symmetrical alignment
and orientation) &T UTeleT HTdT 1

o 3MPd 1,3 3R 4% dedl T AR cgaedr 3R goie e (Rotation and Direction) VT
Yot W 3menfa B

o 3l 2 3wg Al & goled A R ITaRes Y@t Fr Fufd @ @ g (a1 & feer & faudd /
3¢ HH H B)l

2. Td%eq T (Option Selection):

o T3P 2 BT §, 3R Ig RAered (4) W & 718 B, sfw @8 3 fasveq (2) (e 3¢ & &9
#H '4' 3raTq AheT 4 et fear = § / 3R Aped 2] 9T B

Q130. @ 1T Yeof A qU I F fAT FH 39 AFTa A1/ Select the correct answer figure to complete the

given pattern.

A B C D

P9

(1)

(2)

L
=
\

@) —

(3)
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I (Answer): (4) 3R 311':5% 4

SATEAT (Description):GT a1¢ O & 3nehfaal 1 @AfATT (Symmetry) m Yt &1 faAN0T el TR halel 3o
3epfd 4 81 ReFcd TUT AT FE ThR & qOT el ¢ SATAT oY 3R fdshod (4) &

Q131. TF SAfFd UF qFaF HT1/3 AT 95 foet T Ay geaf &7 1/2 61 397 fer wear g1 IR It 30 s
IafSa §, A qEaF F Fo Jsol I HEAT FAT 82/ A person reads 1/3 of a book on the first day and 1/2 of the
remaining pages on the next day. If 30 pages are still unread, what is the total number of pages in the book?
(1) 260

(2) 240

(3) 200

(4) 320

3 (Answer): (2) 240

g1t (Description):

HA TF & FA TSAE

o Ugd f&T 9¢ T I = x/3

o AV TS5 =2x/3

o GEX Tl AW T ITT Yer AT = x/3
H: 3 H I 39fST I = x/3
T4,
x/3 =30
=>x=90

Ig aRomH U av Ahedl & A 8 @iarl safow g & "gga fGaT" 3R "3t e U 1w #WT (fractions)
a Ffe Bl

Il UReT &1 3R g & foh caferd gt e 1/2 mer qar q@X faer A &1 3/4 s uer g, -
e Ugd fod A¥ =x/2
o W T&T AV &FT3/4Uel = 39fST = x/8

39,

x/8 =30
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= x =240

3c: foT v fehedl & AR HET 37 (2) 240 &

Q132 afy a7 1 78 SAwe 1536 cm? §, @t $HET 3G F4T §19? / If the surface area of a cube is

1536 cm?, then its volume is:
(1) 4096 cm?

(2) 512 cm?

(3) 729 cm?®

(4) 1728 cm?

3 (Answer): (1) 4096 cm?®

<g1&dT (Description):
1. feam a1 § (Given data):
o Hel & Fel SO &lathel (Total surface area of the cube) = 1536 cm?

2. " F YSE &% H A (Formula for surface area of a cube):

Surface Area = 6a?

3. I (a) T IOTAT FIAT:

6a% = 1536
1536
2
@ 6
a? = 256

a =256 = 16 cm
4. 9l BT A ATd FIAT (Volume of the cube):
Volume = a3
Volume = (16)% = 16 X 16 X 16 = 4096 cm?

37T: Ol T 3IdeT 4096 cm? &1
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Q133. & 3H T TH FEAT & 3 F AT 9| AR 3 F 3o¢ AT I, A AT wEAw AR AF FE©_q F HR
off 9 glar &1 9% W&AT AT §? / For a two-digit number, the sum of its digits is 9. If the digits are reversed, the

difference between the original number and the new number is also 9. What is the number?

(1) 27
(2) 36
(3) 54
(4) 18

3@ (Answer): (3) 54

SATEAT (Description): 6T 31T fdshotl T SiTer &itel 9T Shdel 54 Al AT ! G HIAT g1 3R A AT =5+4 =
9 3l I 3elcad W TEAT =45 Gl &I HT 3 =54-45=9

3d: T 3R faswed (3) 54 B

Q134 995 4T Y 9§ X AT A FH 9T 1000 Hit AR 8 Fsf #F 5000 & AT 1 / The rate of

compound interest at which 1000 becomes 5000 in 8 years is:
(1) 22.28%

(2) 22.24%

(3) 22.28% / 26.31% [ﬁﬂv_cvw 22.28%]

(4) 24.56%

3 (Answer): (1) 22.28% (31 Foft 3ER fashed 3)

<gTEdT (Description):
1. fe&=m a4 § (Given data):
o #Herdsl (Principal, P) =X1000
o fasega (Amount, A) = 5000
o THI (Time, n)=8a¥

2. amjr’ir a1t &1 gF (Compound Interest Formula):

n

A—P<1+ R)
B 100
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4. Rmmmm:1+%=51/8
51/8 ~ 1.2228

R
B ¥ Y
b 100 =

i 0.2228
100

R =22.28%
37d: THAGIY sATeT I Al aX 22.28% gl

Q135 T& IdaFR &F (Cylindrical tank) &7 3made 12,320 m3 ¥ IR 3maR & Bsar 14 m e, ar & $r
TE/FAS o= 2 (1‘: = %) / The volume of a cylindrical tank is 12,320 m3. If the radius of the base is
14 m, then the depth of the tank is: (11' = g)

(1) 20 m

(2)15m

(3) 10 m

(4)25m

3 (Answer): (1) 20 m

g1t (Description):
1. fem a14m § (Given data):
o SR &F FT ITT (Volume of cylindrical tank, V) = 12,320 m3
o YR Fr FFSAT (Base radius, r) = 14 m
2. o FT AT ¥F (Formula for volume of a cylinder):
V =nr?h

3. HT @A 9T (Substituting the values):
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22
12,320 = —x (14)* X h

22
12,320 =7>< 14X 14 X h

12,320 =22%x2X 14 X h
12,320 = 616 X h

4. IS (h) FY AT FIAT:

37 & T MBS 20 m gl

Q136 X, Y 3ix Z 1 3itaa a=ieT 45 kg 1 I X 31X Y F1 3itaa a7 40 kg # 30T Y3k Z Fr itwa o143 kg B,
aY Y& a9 fRaar 82 / The average weight of X, Y and Z is 45 kg. If the average weight of X and Y is 40 kg and
that of Y and Z is 43 kg, then the weight of Y is:

(1) 31 kg
(2) 30 kg
(3)32 kg
(4) 27 kg

3 (Answer): (1) 31 kg

<gTEgT (Description):
1. X, Y3 Z#1 For g9 (Total weight of X, Y, and 2):
Sum(X+Y +27Z)=45x3 =135kg
2. X3R Y# Ff a9 (Total weight of X and Y):
Sum(X +Y) =40 x2 =80kg
3. Y3 z# Fa g9 (Total weight of Y and 2):
sum(Y +2) = 43 x 2 = 86 kg

. (X+Y) 3 (Y +2) F AT 0

SN

X+Y)+ (Y +272)=80+86=166kg

= X +2Y +7Z =166 kg
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5. YT aad ATd ST
Weightof Y= (X+2Y+2) - (X+Y + 2)
Weight of Y = 166 — 135 = 31 kg

37 Y T gofleT 31 kg &1

Q137 %9300 # TR F A, B3R C& diw 3w ave Renfoa frar smar & &5 AF Red &1 29791, BF Red 77 3
I AR CF REW &7 5 9[em 39w F awaw T @ AFT REAr #7482 / A sum of 9300 is distributed between A,

B and C in such a way that 2 times the share of A, 3 times the share of B and 5 times the share of C are equal.
Then the share of A is:

(1) 4500
(2) 2500
(3) 4750
(4) 2250

3T (Answer): (1) 4500

<gTEdr (Description):
1. & o§ o F IHTAR (According to the given condition):
2A = 3B = 5C = k (H1=T foram)
2. A, B3R C& AW k& 9al & (Values of A, B, and C in terms of k):

A—k B—k c—k
2’ 3’ 5

3. A, B3R C¥F REal &1 39 (Ratio of shares A: B : C):

A:B:C =

N =

1
5
q

2,3 3R 5 ogaH FATE (LCM) 30 §1 @l 31qarail & 30 & o7 kel W:

ABC—(1X3O) (1X30) <1><30)

. . -l 2 . 3 . 5
A:B:C = 15:10:6

4. 3Tl FT AT (Sum of ratio terms):

15+10+6 =31
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5. A fgEar (Share of A):

15
A T o T = 31 9300

AT TgEdT = 15 x 300 = 34500

37d: AT fgear 4500 g1

Q138 &Y grFdt X 3iX Y Faar: 50,000 31X 60,000 F WY WHER # U FAIEE Y AT X FHASSH
#TEfigR (Working partner) § 3R $HAT sa@ry & 2@ 39 & AU 3@ FoF aw F1 10% FAerar &1 55,000

& Fel e A YF BEY A O XF REF @ Fasr &7 &2 / Two friends X and Y started a business in a

partnership with 50,000 and 60,000 respectively. X is the working partner and so he gets 10% of the total
profit for taking care of the business. The amount of share of Y less than the share of X, in the profit of 55,000
is:

(1) X500
(2) 1500
(3) 2000

(4) 1000

3 (Answer): (4) 1000

<gTEdT (Description):
1. %o =¥ (Total Profit): 55,000

2. X T Y&l e (Working Partner Allowance):

10
Allowance = 10% of 55,000 = 100 X 55,000 = X5,500

3. QY & (Remaining Profit to be shared):
Remaining Profit = 55,000 — 5,500 = 49,500
4. 9\3% &1 3fI9Td (Ratio of Investments of X and Y):
Ratio (X : Y) = 50,000: 60,000 = 5: 6
5. AY T H Gl Hr &
o X fAder IgER fowa:
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5
Xonare = 77 X 49,500 = 5 X 4,500 = 22,500

o YT fg&a:

6
Virare = 77 X 49,500 = 6 X 4,500 = X27,000

6. X Fel o (Total share of X):
Xiotal = 22,500 + 5,500 = X28,000
7. Y& @80 3R XF Pl &EA #1 3 (Difference between X and Y's share):
Difference = Xiotal — Yehare = 28,000 — 27,000 = X1,000
Ha:, Y &1 e X & f@ed & X1,000 FA 81

Q139. 7% frelt ot #r spemat F 10% Fr g Fir S B, A 3uF aAva F frax gfaera # gefr g
/ If the sides of a square are increased by 10%, then the percentage increase in its area is:

(1) 11%

(2) 41%

(3) 21%

(4)31%

3N (Answer): (3) 21%

<gTEdT (Description):
Ife fhd 3Mpid T Tcdh 3ot H x% HT JEfd & STl 8, o 38k &Thel A GfRrd gef o1 I gl &

&ahd A % e = 2x + (x2/ 100)
Jgrx =10
31,

=2x10+(10x10)/ 100
=20+1
=21%

3d: e 3R faweq (3) gl

Q140 =fFT X 9000 # TF T @I 3TN 3/ YA FT Fed & 10% THAT G a4T| ToT: Y I FF X F
10% 7 W 97 AT §6 FYOF AF-81 A X B Fer F41 @7 A1 g1 g§? / A person X bought a cow for X9000.
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He sold the cow to Y at 10% loss of cost price. Again Y sold the cow to X at 10% profit. The gain or loss

happened to X in total transaction is:

(1) X900 =hr @3 / Profit of 900
(2) X810 =r1 <M / Profit of X810
(3) X810 & gTfe / Loss of X810
(4) 900 &FT g1fer / Loss of 900

3aX (Answer): (3) X810 &1 &I / Loss of X810

AT (Description): X & Y T X8100 (10% &1fel) & a=r| Yo X 8100 T 110% = 8910 & &=T| Fel Tl
# XH 810 # g Sl

Q141 T TG [aT FT (GST) FT ATEAT FIA qTel WAL (101ar weeer) sfafazer e af aifta famar arr o
/ The Constitution (One Hundred and First Amendment) Act which explains the Goods and Services Tax (GST)
was enacted in the year:

(1) 2017
(2) 2014
(3) 2016
(4) 2018

3T (Answer): (3) 2016

qTEAT (Description): 101a7 Tfaums HeMt A av¥ 2016 & 9iRd fohar s=r a1, f59s dgd 9Ra & 1
STel$ 2017 & ] Ud HaT T (GST) &9 &3

Q142 FHIdT (Sankirtana) ¥ faFafaf@a # & @ #RAT 7 F1 v Fwgcaqer REar &2 / With which of the

following Indian dances does the Sankirtana form an important part?
(1) Afg=ii3rcear / Mohiniyattam

(2) IaT / Garba

(3) 8XdaTIcgA / Bharatnatyam

(4) ATOGY / Manipuri

3@ (Answer): (4) AT / Manipuri
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SATEAT (Description): Fehicla HAOTGY e 3R Tl Tedfdd 1 woh 3T fReam g, fowal sporaret sor &
SiiaeT & Heftd amam3il &1 andel 3N FJcd fohar Siar gl
Q143 Arfaf@a # ¥ Fla-u1 safFa FaEst (Colliders) W 17 & v yRligy Hor #ifaw [aeh (Particle

Physicist) 2 / Which of the following person is a Particle Physicist well known for work on Colliders?

(1) 38&a #RTel / Uddab Bharali
(2) Afgoft assrer / Rohini Godbole
(3) serea feealt / Baldev Dhillon
(4) §HY 1eh / Subhash Kak

3% (Answer): (2) ifgofr aisster / Rohini Godbole

gTEAT (Description): 9. AR Mssel IRA $Hr T wEard wur Hifds /AN (Particle Physicist) &, S 81s-
Tofoll TIfEhal HIASSH T 37 Yol MY HRT & ol AT STl &l

Q144 Tmefi-zfae gasld W fFE af granri fFT T A2 / In which year was the Gandhi-Irwin Pact signed?
(1) 1920
(2) 1939
(3) 1942
(4) 1931

3 (Answer): (4) 1931

SATEAT (Description): aMt-3Xfde FASHA 9 5 AT 1931 A diged A IS Sfad MerAsr FAert @ qd
HETeAT el 3R R o X9 & &g geaiRr he v I

Q145 ICC frdhe g &9 2011 & BE-a A9 & AR F Re=faf@a & @ Fa 7 1 =T °1? / Which of the
following teams did India beat in the final match of ICC Cricket World Cup 2011?

(1) 3itEeforar / Australia
(2) arfeREaTe / Pakistan

(3) 39ei3 / England
(4) ST / Sri Lanka

3T (Answer): (4) #freler / Sri Lanka
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SATEAT (Description): Has & a=ws FISTA & 2 el 2011 HT Wl T BISalol AT H HRA o Alclehl &l 6
he & g 2011 & AT fohohe farg &9 Sfar o

Q146 Bl 2019 F, HRA F AT Tol1d HGFA (EC) F T F fruar ygemR @ren? / In February 2019,

assumed charge as the new Election Commissioner (EC) of India.

(1) gerer =er / Sushil Chandra

(2) 37 [&=gr / Umesh Sinha

(3) EEIT TFAAT / Sandeep Saxena
(4) &9 ST / Sudeep Jain

3T (Answer): (1) geftel =T / Sushil Chandra

SATEAT (Description): ga FESIET (CBDT) 3reger Fefier =al o Wadl 2019 & #Rd & AT Yela Igercd
(Election Commissioner) & ¥ & YGHR FgUT fohaT AT|

Q147 3r¥ter 2019 #, fefaf@a & & fFa TsT F FRAT F ey (Battle of Kohima) #r 7538 aderis #ams? / In

April 2019, which of the following states observed the 75th anniversary of Battle of Kohima?

(1) 33@@s / Uttarakhand
(2) RafFwe / Sikkim

(3) @R / Bihar

(4) ATemes / Nagaland

3¢ (Answer): (4) RIS / Nagaland

SATEAT (Description): AR & TSI HITGAT H 31T 2019 F gl fava Jeur (1944) & SR o3 1T
Ut 'SITGAT o Jaur' T 7541 avene HAs IS Y|

Q148 farafaf@a & ¥ Fla-T1 3Fvmad S #1 =¥ gaft 8?2 / Which of the following is the state bird of
Arunachal Pradesh?

(1) AR / Peacock
(2) sofep si&3 sheT / Black Necked Crane
(3) A gheifael / Great Hornbill
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(4) FesHTR / Flycatcher

3w (Answer): (3) AT gTeiftael / Great Hornbill

ST (Description): I€ glaifael (Great Hornbill) 3/%omaer eer &1 3nfaeiRe Tea gefr gl

Q149 IMF & ge5 $HHIAS I3 (I 2019) F AR, AT af 2019-20 # sRa A IqaATiaa fFm o Fa
ofi? / According to IMF's World Economic Outlook (April 2019), India's projected growth rate in fiscal year 2019-
20 will be:

(1) 5.3 wfderd / 5.3 percent
(2) 6.5 gfaerd / 6.5 percent
(3) 8.2 ufererd / 8.2 percent
(4) 7.3 gfaerd / 7.3 percent

3aX (Answer): (4) 7.3 gfaerd / 7.3 percent

SATEAT (Description): 3TSTATG (IMF) &1 318l 2019 T RUIE & 37ER fad a¥ 2019-20 & fov R &
IATAT T €T (Growth rate) 7.3% Ig«1 @l eIl STIAT AT AT|

Q150 fArafaf@a # ¥ Fla-w@ 9da ywer AfFFA TT F AT F 3rer@r FI& 82 / Which of the following

landmass separates the state of Sikkim from Nepal?
(1) @iT & / Rangit river

(2) =@ #ofr / Chola range

(3) T &IEr / Chumbi valley

(4) Fanferem 4ofr / Singalila range

3T (Answer): (4) fanferem Aol / Singalila range

SATEAT (Description): ffenforem gdd Aol (Singalila Range) T 3TR-GfAI0T Udd #j@e § S f&fFws & afdes
f&em & SAgTer & 37T T gl
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  W L ,   W   L 2 2


  W L


    W   L 2 2


    𝒉  𝟏 = 𝟐 𝟕 𝟓 𝟏  kJ/kg


    𝒉  𝟐 = 𝟐 𝟔 𝟓 𝟏  kJ/kg


    𝒉  𝟏 = 𝟐 𝟕 𝟓 𝟏  kJ/kg


    𝒉  𝟐 = 𝟐 𝟔 𝟓 𝟏  kJ/kg


  447 . 21  m/s


  572 . 33  m/s


  150 . 32  m/s


  14 . 14  m/s


  447 . 21  m/s


  V =  2 ×  (  h 1 −  h 2 ) × 1000  m/s


   h 1 −  h 2 = 2751 − 2651 = 100  kJ/kg


  V =  2 × 100 × 1000 =  200000 ≈ 447 . 21  m/s


  M   L 2   T  − 2


  M   T  − 2


  M   L  − 1   T  − 2


  M   T  − 1


  M   T  − 2


  F / L


   [ M L   T  − 2 ]


     [ M L   T  − 2 ]   [ L ] =  [ M   T  − 2 ]


    𝑪  𝒑


    𝑪  𝒑


    T    C  p


    T    C  p 2


    T    C  v


      T 2    C  p


    T    C  p


     (   d T  d s )  P =   T    C  p


    T    C  v


  𝒈 = 𝟗 . 𝟖 𝟏    m/s  𝟐


  𝒈 = 𝟗 . 𝟖 𝟏    m/s  𝟐


  912  kJ/kg-K


  0 . 912  kJ/kg-K


  0 . 4251  kJ/kg-K


  425 . 1  kJ/kg-K


  0 . 4251  kJ/kg-K


  P = 𝜌 R T


  𝜌 =   specific weight  g =  20  9 . 81    kg/m 3


  P = 0 . 26 ×  10 6    N/m 2


  T = 27 + 273 = 300  K


  R =   P  𝜌 T =   0 . 26 ×  10 6 × 9 . 81  20 × 300 ≈ 425 . 1  J/kg-K = 0 . 4251  kJ/kg-K


    W  m a x


    Q 1  ( 1 −     T 2    T 1 ) = 500 ×  ( 1 −  300 1200 ) = 500 × 0 . 75 = 375  kW


    W  m a x −   W  a c t u a l = 375 − 180 = 195  kW


     (   𝜕 S  𝜕 V )  T =    (   𝜕 P  𝜕 T )  V


     (   𝜕 V  𝜕 T )  P = −    (   𝜕 P  𝜕 S )  T


     (   𝜕 T  𝜕 P )  S =    (   𝜕 V  𝜕 S )  P


     (   𝜕 T  𝜕 V )  S = −    (   𝜕 P  𝜕 S )  V


     (   𝜕 V  𝜕 T )  P = −    (   𝜕 P  𝜕 S )  T


     (   𝜕 V  𝜕 T )  P = −    (   𝜕 S  𝜕 P )  T


     (   𝜕 T  𝜕 s ) h


     (   𝜕 s  𝜕 T ) h


     (   𝜕 T  𝜕 P ) h


     (   𝜕 T  𝜕 s )  P


     (   𝜕 T  𝜕 P ) h


    𝜇  J K


    𝜇  J K =    (   𝜕 T  𝜕 P ) h


  𝒚


  𝒖


  𝒚 = 𝜹


  𝒖 = 𝑼


    𝒖  𝑼 =   𝒚  𝜹


    𝒖  𝑼 =   𝒚  𝜹


  𝒖 =


  𝒚


  𝒖 = 𝑼


  𝒚 = 𝜹


    𝛿 5


    𝛿 3


    𝛿 6


    𝛿 2


    𝛿 6


  𝜃


  𝜃 =   ∫ 0  𝛿    u  U  ( 1 −   u  U ) d y


    u  U =   y  𝛿


  𝜃 =   ∫ 0  𝛿    y  𝛿  ( 1 −   y  𝛿 ) d y =   ∫ 0  𝛿   (   y  𝛿 −     y 2    𝛿 2 ) d y =    [     y 2  2 𝛿 −     y 3  3   𝛿 2 ] 0  𝛿 =   𝛿 2 −   𝛿 3 =   𝛿 6


  𝟎 . 𝟒 𝟗   𝝁 m


  = 𝟐 𝟖 𝟗 𝟎   𝝁 m-K


  𝟎 . 𝟒 𝟗   𝝁 m


  = 𝟐 𝟖 𝟗 𝟎   𝝁 m-K


  6 . 86 ×  10 4     kW/m 2


  6 . 86 ×  10 7     kW/m 2


  6 . 86     W/m 2


  6 . 86     kW/m 2


  6 . 86 ×  10 4     kW/m 2


    𝜆  m a x ⋅ T = 2890 ⟹ T =  2890  0 . 49 ≈ 5898   K


  E = 𝜎   T 4 = 5 . 67 ×  10  − 8 ×    ( 5898 ) 4 ≈ 6 . 86 ×  10 7     W/m 2 = 6 . 86 ×  10 4     kW/m 2


  P r


    𝛿    𝛿  t ≈ P   r  1 / 3


  = 𝜋 × मॉड्यूल


  = 𝜋 × Module


  = 2 × मॉड्यूल


  = 2 × Module


  = 27 × मॉड्यूल


  = 27 × Module


  = मॉड्यूल


  = Module


  = 𝜋 × मॉड्यूल


  = 𝜋 × Module


    p  c


    p  c =   𝜋 D  T = 𝜋 m


  m


  m = D / T


  R


  𝜏 = R C


  𝟖   mm/s


  𝟖   mm/s


    𝜂 × V × I  v       Heat Input =   0 . 85 × 25 × 300 8 =  6375 8 = 796 . 875   J/mm 


  𝟖 𝟎   mm


  𝟖 𝟎   mm


  U =     𝜎 2  2 E × V ⟹ U ∝   𝜎 2 ⋅ A


  L


    𝜎 1 2   A 1 =   𝜎 2 2   A 2 ⟹     𝜎 1    𝜎 2 =      A 2    A 1


    A  square = 80 × 80 = 6400     mm 2


    A  circle =   𝜋 4    ( 80 ) 2 = 5026 . 5     mm 2


      𝜎  c    𝜎  s =   6400  5026 . 5 =  1 . 273 ≈ 1 . 128


  =


  =


  =    ( लंबाई का स्केल अनुपात ) 4


  =    ( Scale ratio of length ) 4


  =    ( लंबाई का स्केल अनुपात ) 2


  =    ( Scale ratio of length ) 2


  =    ( लंबाई का स्केल अनुपात ) 3


  =    ( Scale ratio of length ) 3


  =    ( लंबाई का स्केल अनुपात ) 3


  =    ( Scale ratio of length ) 3


    F  r = 𝜌   L 3 g


    𝜌  r = 1


  g


    g  r = 1


    F  r =   L  r 3


    𝟑 𝟓 ∘ C


    𝑷  sat @   𝟑 𝟓 ∘ C = 𝟒 𝟐 . 𝟐 𝟏   mm of Hg


  𝟕 𝟔 𝟎   mm of Hg


  𝟔 𝟗 𝟎   mm Hg


    𝟑 𝟓 ∘ C


    𝑷  sat @   𝟑 𝟓 ∘ C = 𝟒 𝟐 . 𝟐 𝟏   mm of Hg


  𝟕 𝟔 𝟎   mm of Hg


  𝟔 𝟗 𝟎   mm Hg


  =   P  bar −   P  sat = 760 − 42 . 21 = 717 . 79   mm of Hg


  Vacuum Efficiency =   Actual Vacuum  Max Possible Vacuum =  690  717 . 79 × 100 ≈ 96 . 12 % ≈ 96 . 10 %


  𝟒   m/s


  𝟐   m × 𝟐   m


  = 𝟏 . 𝟐


  𝟐   m × 𝟐   m


  𝟒   m/s


  = 𝟏 . 𝟐


    F  D =  1 2   C  d 𝜌 A   v 2       F  D =  1 2 × 1 . 2 × 1000 ×  ( 2 × 2 ) ×    ( 4 ) 2 = 0 . 6 × 1000 × 4 × 16 = 38400   N = 38 . 4   kN


  𝟑 𝟎   m


  𝟏 𝟎 𝟎   rpm


  𝟏 𝟎   MW


  𝟐 𝟎   m


   𝟏 . 𝟓 = 𝟏 . 𝟐 𝟐


  𝟏 𝟎   MW


  𝟏 𝟎 𝟎   rpm


  𝟑 𝟎   m


  𝟐 𝟎   m


   𝟏 . 𝟓 = 𝟏 . 𝟐 𝟐


  97 . 62   rpm , 5 . 46   MW


  81 . 96   rpm , 4 . 82   MW


  97 . 62   rpm , 4 . 82   MW


  81 . 96   rpm , 5 . 46   MW


  81 . 96   rpm , 5 . 46   MW


    𝑵  𝒖 =   𝑵   𝑯 ⟹   𝟏 𝟎 𝟎   𝟑 𝟎 =     𝑵  𝟐   𝟐 𝟎 ⟹   𝑵  𝟐 = 𝟏 𝟎 𝟎 ×    𝟐 𝟎  𝟑 𝟎 =   𝟏 𝟎 𝟎  𝟏 . 𝟐 𝟐 ≈ 𝟖 𝟏 . 𝟗 𝟔   rpm


    𝑷  𝒖 =   𝑷    𝑯  𝟑 / 𝟐 ⟹   𝟏 𝟎    𝟑 𝟎  𝟏 . 𝟓 =     𝑷  𝟐    𝟐 𝟎  𝟏 . 𝟓 ⟹   𝑷  𝟐 = 𝟏 𝟎 ×    (   𝟐  𝟑 )  𝟏 . 𝟓 =   𝟏 𝟎    𝟏 . 𝟐 𝟐  𝟑 ≈ 𝟓 . 𝟒 𝟔   MW


  𝟎 . 𝟏     MN/m  𝟐


  𝟐 𝟖 𝟓   K


  𝟎 . 𝟏   kg/s


  𝟎 . 𝟒     MN/m  𝟐


    𝑪  𝒑 = 𝟏   kJ/kg-K


  𝜸 = 𝟏 . 𝟒


    𝟒   ( 𝟏 . 𝟒 − 𝟏 ) / 𝟏 . 𝟒 = 𝟏 . 𝟓


  𝟎 . 𝟏   kg/s


  𝟎 . 𝟏     MN/m  𝟐


  𝟐 𝟖 𝟓   K


  𝟎 . 𝟒     MN/m  𝟐


    𝑪  𝒑 = 𝟏   kJ/kg-K


    𝟒   ( 𝟏 . 𝟒 − 𝟏 ) / 𝟏 . 𝟒 = 𝟏 . 𝟓


    T 1 =   T 2 ×    (     P 1    P 2 )    𝛾 − 1  𝛾 = 285 ×    ( 4 )  0 . 286 = 285 × 1 . 5 = 427 . 5   K


  =   m .   C  p  (   T 1 −   T 2 ) = 0 . 1 × 1 . 0 ×  ( 427 . 5 − 285 ) = 0 . 1 × 142 . 5 = 14 . 25   kW


  𝑳


  𝒙


  𝑾


  𝒙


  W  ( x −   x 2 )


  W  (   x 2 − x L )


  W  ( x −     x 2  L )


  W x


  W  ( x −     x 2  L )


    R  A = W   L − x  L


    R  B = W   x  L


  =   R  A ⋅ x = W   L − x  L ⋅ x = W  ( x −     x 2  L )


  𝟏 𝟎 𝟎 𝟎 𝟎   kg/hr


    𝑪  𝒑 = 𝟐 . 𝟎 𝟗   kJ/kg-K


    𝟐 𝟓 ∘ C


  𝟖 𝟎 𝟎 𝟎   kg/hr


    𝑪  𝒑 = 𝟒 . 𝟏 𝟖   kJ/kg-K


    𝟖 𝟎 ∘ C


    𝟓 𝟎 ∘ C


  𝟏 𝟎 𝟎 𝟎 𝟎   kg/hr


    𝑪  𝒑 = 𝟐 . 𝟎 𝟗   kJ/kg-K


    𝟖 𝟎 ∘ C


    𝟓 𝟎 ∘ C


    𝑪  𝒑 = 𝟒 . 𝟏 𝟖   kJ/kg-K


  𝟖 𝟎 𝟎 𝟎   kg/hr


    𝟐 𝟓 ∘ C


    63 . 75 ∘ C


    52 . 55 ∘ C


    48 . 15 ∘ C


    43 . 75 ∘ C


    43 . 75 ∘ C


    m  o   C  p o  (   T  o i −   T  o o ) =   m  w   C  p w  (   T  w o −   T  w i )


  10000 × 2 . 09 ×  ( 80 − 50 ) = 8000 × 4 . 18 ×  (   T  w o − 25 )


  20900 × 30 = 33440 ×  (   T  w o − 25 ) ⟹ 627000 = 33440  (   T  w o − 25 )


  20900 × 30 = 33440 ×  (   T  w o − 25 ) ⟹ 627000 = 33440  (   T  w o − 25 )


    T  w o − 25 = 18 . 75 ⟹   T  w o =   43 . 75 ∘ C


    T  w o − 25 = 18 . 75 ⟹   T  w o =   43 . 75 ∘ C


  𝜶 =


  𝝓 =


  𝜶 =


  𝝓 =


  𝛼 =    ( 90 − 𝜙 ) ∘


  𝜙 =    ( 90 + 𝛼 ) ∘


  𝛼 =    ( 45 −   𝜙 2 ) ∘


  𝜙 =    ( 45 −   𝛼 2 ) ∘


  𝛼 =    ( 45 −   𝜙 2 ) ∘


  𝛼 =  45 ∘ −   𝜙 2


  𝜏


  𝛾


  G


    𝑪  𝒑 = 𝟏 . 𝟎   kJ/kg-K


  𝜸 = 𝟏 . 𝟒


    𝟓   ( 𝟎 . 𝟒 / 𝟏 . 𝟒 ) = 𝟏 . 𝟓 𝟖


    𝑪  𝒑 = 𝟏 . 𝟎   kJ/kg-K


  𝜸 = 𝟏 . 𝟒


    𝟓   ( 𝟎 . 𝟒 / 𝟏 . 𝟒 ) = 𝟏 . 𝟓 𝟖


  𝟐 𝟓 𝟔   kJ/kg


  𝟐 𝟎 𝟓   kJ/kg


  𝟏 𝟐 𝟎   kJ/kg


  𝟏 𝟔 𝟖   kJ/kg


  𝟏 𝟔 𝟖   kJ/kg


    𝑻  𝟐 = 𝟑 𝟎 𝟎 × 𝟏 . 𝟓 𝟖 = 𝟒 𝟕 𝟒   K


    𝑻  𝟒 =   𝟗 𝟐 𝟖  𝟏 . 𝟓 𝟖 = 𝟓 𝟖 𝟕 . 𝟑   K


    𝑻  𝟒 =   𝟗 𝟐 𝟖  𝟏 . 𝟓 𝟖 = 𝟓 𝟖 𝟕 . 𝟑   K


    𝑾  net =   𝑪  𝒑  (   𝑻  𝟑 −   𝑻  𝟒 ) −   𝑪  𝒑  (   𝑻  𝟐 −   𝑻  𝟏 ) = 𝟏 . 𝟎 ×  ( 𝟗 𝟐 𝟖 − 𝟓 𝟖 𝟕 . 𝟑 ) − 𝟏 . 𝟎 ×  ( 𝟒 𝟕 𝟒 − 𝟑 𝟎 𝟎 ) = 𝟑 𝟒 𝟎 . 𝟕 − 𝟏 𝟕 𝟒 ≈ 𝟏 𝟔 𝟖   kJ/kg


    𝑾  net =   𝑪  𝒑  (   𝑻  𝟑 −   𝑻  𝟒 ) −   𝑪  𝒑  (   𝑻  𝟐 −   𝑻  𝟏 ) = 𝟏 . 𝟎 ×  ( 𝟗 𝟐 𝟖 − 𝟓 𝟖 𝟕 . 𝟑 ) − 𝟏 . 𝟎 ×  ( 𝟒 𝟕 𝟒 − 𝟑 𝟎 𝟎 ) = 𝟑 𝟒 𝟎 . 𝟕 − 𝟏 𝟕 𝟒 ≈ 𝟏 𝟔 𝟖   kJ/kg


  𝒖


  𝒖


   u


   u


    u 2


    u 2


    u 2


    u 2


  u


  u


    u 2


    u 2


  𝜓 =   Δ  h 0    u 2


  Δ  h 0


    u 2


  𝑭


  𝑴


  𝑭


  𝑴


  F =     d 2 M  d   x 2


  M =     d 2 F  d   x 2


  F =   d M  d x


  M =   d F  d x


  F =   d M  d x


  𝑭 =   𝒅 𝑴  𝒅 𝒙


      𝝏  𝟐 𝑻  𝝏   𝒙  𝟐 +     𝝏  𝟐 𝑻  𝝏   𝒚  𝟐 +     𝝏  𝟐 𝑻  𝝏   𝒛  𝟐 = 𝟎


  𝑻 =


      𝝏  𝟐 𝑻  𝝏   𝒙  𝟐 +     𝝏  𝟐 𝑻  𝝏   𝒚  𝟐 +     𝝏  𝟐 𝑻  𝝏   𝒛  𝟐 = 𝟎


  𝑻 =


    𝛻 2 T = 0


    q  g = 0


  𝟏 𝟎 𝟎 𝟎   K


  𝟓 𝟎 𝟎   K


  𝟑 𝟎 𝟎   K


  𝟏 𝟎 𝟎 𝟎   K


  𝟓 𝟎 𝟎   K


  𝟑 𝟎 𝟎   K


    𝑸 / 𝟐  𝟏 𝟎 𝟎 𝟎 +   𝑸 / 𝟐  𝟓 𝟎 𝟎 =     𝑸  𝟐  𝟑 𝟎 𝟎 ⟹ 𝑸  (   𝟏  𝟐 𝟎 𝟎 𝟎 +   𝟏  𝟏 𝟎 𝟎 𝟎 ) =     𝑸  𝟐  𝟑 𝟎 𝟎 ⟹ 𝑸 ×   𝟑  𝟐 𝟎 𝟎 𝟎 =     𝑸  𝟐  𝟑 𝟎 𝟎


    𝑸  𝟐 = 𝑸 ×   𝟗 𝟎 𝟎  𝟐 𝟎 𝟎 𝟎 = 𝟎 . 𝟒 𝟓 𝑸


  Efficiency = 𝟏 −     𝑸  𝟐  𝑸 = 𝟏 − 𝟎 . 𝟒 𝟓 = 𝟎 . 𝟓 𝟓 = 𝟓 𝟓 %


  Efficiency = 𝟏 −     𝑸  𝟐  𝑸 = 𝟏 − 𝟎 . 𝟒 𝟓 = 𝟎 . 𝟓 𝟓 = 𝟓 𝟓 %


  0 . 4


  0 . 6   𝜇 m


  𝟔   kW


  𝟎 . 𝟑   kW


  𝟔   kW


  𝟎 . 𝟑   kW


    d E  d t = W − Q = 6 − 0 . 3 = 5 . 7   kW = 5 . 7   kJ/s


  E = 5 . 7   kJ/s ×  ( 2 × 3600   s ) = 5 . 7 × 7200 = 41040   kJ


  𝑨


  𝑳


  = 𝝆


  = 𝑬


  = 𝒈


  = 𝝆


  = 𝑬


  = 𝒈


    𝜌 g   L 2  4 E


    𝜌 g L  2 E


    𝜌 g   L 2  6 E


    𝜌 g   L 2  2 E


    𝜌 g   L 2  2 E


  W = 𝜌 g A L


  Δ L =   W L  2 A E =   𝜌 g A   L 2  2 A E =   𝜌 g   L 2  2 E


  𝑾


  𝑳


  𝑬 =


  𝑰 =


  𝑬 =


  𝑰 =


    W   L 2  48 E I


    W   L 3  48 E I


    W   L 4  48 E I


    W   L 3  30 E I


    W   L 3  48 E I


  W


  𝛿 =   W   L 3  48 E I


    kg-m 2 / s


   m 2 / s


   m 4 /  s 2


   m 2 / kg-s


   m 2 / s


  𝛼 =   k  𝜌   C  p


   m 2 / s


    P  𝜌 g  ln ⁡  P +     V 2  2 g + Z = Constant


   (   𝛾  𝛾 − 1 )   P  𝜌 g +     V 2  2 g + Z = Constant


    P   ( 𝛾 − 1 ) 𝜌 g +     V 2  2 g + Z = Constant


    d V  V +   d A  A +   d 𝜌  𝜌 = 0


   (   𝛾  𝛾 − 1 )   P  𝜌 g +     V 2  2 g + Z = Constant


   ∫    d P  𝜌 =  (   𝛾  𝛾 − 1 )   P  𝜌


   (   𝛾  𝛾 − 1 )   P  𝜌 g +     V 2  2 g + Z = Constant


  𝟏   kN


  𝟏 𝟎   cm


  𝟏 𝟓   cm


  𝟎 . 𝟓


  75   N-m


  150   N-m


  100   N-m


  125   N-m


  125   N-m


    R  mean =     r 1 +   r 2 2 =   0 . 15 + 0 . 10 2 = 0 . 125   m


  n = 2


  T = n ⋅ 𝜇 ⋅ W ⋅   R  mean = 2 × 0 . 5 × 1000   N × 0 . 125   m = 125   N-m


  𝟑 𝟎 𝟎   K


  𝟔 𝟎 𝟎   K


  𝜸 = 𝟏 . 𝟒


  𝜸 = 𝟏 . 𝟒


  𝜂 = 1 −     T 1    T 2


  𝜂 = 1 −  300 600 = 1 − 0 . 5 = 0 . 5 = 50 %


  𝟓     cm  𝟑 / min


  = 𝟓 𝟔   g


  = 𝟐


  = 𝟕 . 𝟖     g/cm  𝟑


  𝑭 = 𝟗 𝟔 𝟓 𝟎 𝟎   coulomb


  𝟓     cm  𝟑 / min


  = 𝟓 𝟔   g


  = 𝟐


  = 𝟕 . 𝟖     g/cm  𝟑


  𝑭 = 𝟗 𝟔 𝟓 𝟎 𝟎   coulomb


    m . = MRR × 𝜌 =  5 60     cm 3 / s × 7 . 8     g/cm 3 = 0 . 65   g/s


    m . =   A ⋅ I  Z ⋅ F ⟹ 0 . 65 =   56 × I  2 × 96500


  I =   0 . 65 × 2 × 96500 56 ≈ 2240   Ampere


  = 𝟐 𝟓   m


  = 𝟐 . 𝟓   m/s


  =   𝟏 𝟎 ∘


      𝐭 𝐚 𝐧 ⁡  𝟏 𝟎 ∘ = 𝟎 . 𝟏 𝟕 𝟓


  𝒈 = 𝟏 𝟎     m/s  𝟐


  = 𝟐 𝟓   m


  = 𝟐 . 𝟓   m/s


  =   𝟏 𝟎 ∘


   tan ⁡  𝛼 =     V  f    V  w 1 ⟹   V  w 1 =   2 . 5     tan ⁡ 10 ∘ =   2 . 5  0 . 175 ≈ 14 . 28   m/s


    u 1 =   V  w 1 = 14 . 28   m/s


    𝜂 h =     V  w 1   u 1  g H =   14 . 28 × 14 . 28  10 × 25 =  204 250 ≈ 0 . 816 = 81 . 63 %


  𝟏 𝟏 𝟎   kPa


  𝟑 𝟎 𝟎   K


  𝟔 𝟎 𝟎   kPa


  𝟐 𝟎   kg/min


  𝑹 = 𝟎 . 𝟐 𝟖 𝟕   kJ/kg-K


     ( 𝟔 𝟎 / 𝟏 𝟏 )  𝟎 . 𝟐 𝟖 𝟔 = 𝟏 . 𝟒 𝟐


  W =   n  n − 1   m . R   T 1  [    (     P 2    P 1 )    n − 1  n − 1 ]


  58 . 54   kW


  𝟑 𝟎   cm


  𝟏 𝟓 𝟎 𝟎   rpm


  𝒈 = 𝟗 . 𝟖 𝟏     m/s  𝟐


    u 2 =   𝜋   D 2 N 60 =   𝜋 × 0 . 3 × 1500 60 = 23 . 56   m/s


    V  w 2 =   u 2 = 23 . 56   m/s


    H  m =   𝜂  mano ⋅     V  w 2   u 2  g = 0 . 8 ×      ( 23 . 56 ) 2  9 . 81 ≈ 45 . 2   m ≈ 45   m


  5000     mm 3 / min


  5 ×  10 5     mm 3 / min


  50     mm 3 / min


  0 . 5     mm 3 / min


  5000     mm 3 / min


  5000     mm 3 / min


  5     cm 3 / min


  𝟏 𝟐 , 𝟓 𝟎 , 𝟎 𝟎 𝟎


  EOQ =    2 D S  H =    2 × 1250000 × 1500 150 =  25000000 = 5000   units


  𝜸 = 𝟏 . 𝟐 𝟖 𝟗


  𝜸 = 𝟏 . 𝟐 𝟖 𝟗


  M = 1


      T 0    T ∗ =   𝛾 + 1 2 =   1 . 289 + 1 2 =   2 . 289 2 = 1 . 1445


  𝜶 =


  𝝓 =


  𝜽 =


  𝜷 =


  𝜃 = 𝛼 , 𝜙 = 𝛽


  𝜃 = 𝛽 , 𝜙 = 𝛼


  𝜃 = 𝜙 , 𝛽 = 𝛼


  𝜃 = 𝛽 = 𝜙 = 𝛼


  𝜃 = 𝛽 , 𝜙 = 𝛼


  𝜃 = 𝛽


  𝜙 = 𝛼


  k =


  P =


  A =


  h =


     k A  h P


     k P  h A


     k P  h A


     k h  p A


     k P  h A


    𝜖  fin =     Q  fin    Q  without fin =    k P  h A


    𝟑 𝟎 ∘


  𝟑 𝟎 𝟎   K


  𝑹 = 𝟎 . 𝟐 𝟖   kJ/kg-K


  𝜸 = 𝟏 . 𝟒


  = 𝟑 𝟎 𝟎   K


    𝟑 𝟎 ∘


  560  6


  140  6


  70  6


  280  6


  280  6


  C =  𝛾 R T =  1 . 4 × 280 × 300 =  117600 = 140  6   m/s  1. 


   sin ⁡  𝜇 =  1  M ⟹    sin ⁡ 30 ∘ = 0 . 5 ⟹ M = 2


  V = M × C = 2 × 140  6 = 280  6   m/s


  20   m/s < V < 25   m/s


  V < 10   m/s


  25   m/s < V < 30   m/s


  15   m/s < V < 20   m/s


  V < 10   m/s


  10   m/s


  10   m/s


  =


  =


  =


  = 𝟏 𝟔 𝟎 𝟎


  = 𝟔 𝟎 , 𝟎 𝟎 𝟎


  = 𝟐 𝟏 𝟎


  = 𝟑 𝟐 𝟎


  = 𝟏 𝟔 𝟎 𝟎   unit/month


  = 1600 × 0 . 80 = 1280


  = 320 − 210 = 110


  = 1280 × 110 = 1 , 40 , 800


  =


  = 1 , 40 , 800 − 60 , 000 =


  𝑸 =


  𝑾 =


   ∮  Q = 0 ,  ∮  W = 0


   ∮  Q =  ∮  W


   ∮  Q >  ∮  W


   ∮  Q <  ∮  W


   ∮  Q =  ∮  W


   ∮  d Q =  ∮  d W


  𝟏     N/mm  𝟐


  𝟎 . 𝟓     N/mm  𝟐


    𝟓 𝟎 ∘


      𝐜 𝐨 𝐬 ⁡  𝟓 𝟎 ∘ = 𝟎 . 𝟔 𝟒 𝟑


      𝐜 𝐨 𝐬 ⁡  𝟏 𝟎 𝟎 ∘ = − 𝟎 . 𝟏 𝟕 𝟑 𝟔


  𝟏     N/mm  𝟐


  𝟎 . 𝟓     N/mm  𝟐


    𝟓 𝟎 ∘


  0 . 6015     N/mm 2


  0 . 4139     N/mm 2


  0 . 5312     N/mm 2


  0 . 7065     N/mm 2


  0 . 7065     N/mm 2


    𝜎  𝜃 =     𝜎  x +   𝜎  y 2 +     𝜎  x −   𝜎  y 2  cos ⁡ 2 𝜃


    𝜎  x = 1


    𝜎  y = 0 . 5


  𝜃 =  50 ∘


    𝜎  n =   1 + 0 . 5 2 +   1 − 0 . 5 2    cos ⁡ 100 ∘ = 0 . 75 + 0 . 25 ×  ( − 0 . 1736 ) = 0 . 75 − 0 . 0434 = 0 . 7066     N/mm 2


  P   v  1 . 4 = Constant


  P v = Constant


  P   v  1 . 3 = Constant


  P   v  1 . 2 = Constant


  P v = Constant


  P v = C


  p − V


  𝑸


  𝑯


  = 2 Q


  = H


  = Q


  = 2 H


  = 2 Q


  = 2 H


  = 4 Q


  = H / 2


  = 2 Q


  = H


  2 Q


  H


  Q


  2 H


  𝑷  ( 𝒙 , 𝒚 ) = 𝟑 𝒙 + 𝟗 𝒚


  𝒙 + 𝒚 ≤ 𝟖


  𝒙 + 𝟐 𝒚 ≤ 𝟒


  𝒙 ≥ 𝟎


  𝒚 ≥ 𝟎


  𝑷  ( 𝒙 , 𝒚 ) = 𝟑 𝒙 + 𝟗 𝒚


  𝒙 + 𝒚 ≤ 𝟖


  𝒙 + 𝟐 𝒚 ≤ 𝟒


  𝒙 ≥ 𝟎


  𝒚 ≥ 𝟎


   ( 0 , 0 )


   ( 4 , 0 )


   ( 0 , 2 )


  P  ( 0 , 0 ) = 0


  P  ( 4 , 0 ) = 3  ( 4 ) + 0 = 12


  P  ( 4 , 0 ) = 3  ( 4 ) + 0 = 12


  P  ( 0 , 2 ) = 0 + 9  ( 2 ) = 18


  P  ( 0 , 2 ) = 0 + 9  ( 2 ) = 18


  18


  𝑸 =


    𝑾  net =


   1    W  net    ( kg/kWh )


    3600   Q    W  net    ( kJ/kWh )


    Q    W  net    ( kJ/kWh )


   3600    W  net    ( kg/kWh )


   3600    W  net    ( kg/kWh )


  1   kWh = 3600   kJ


  Steam Rate =  3600    W  net   kg/kWh


  = 𝟐


  𝟏 𝟎 𝟎   kJ/min


  𝟏 𝟎 𝟎   kJ/min


  2 . 0   kW


  3 . 0   kW


  1 . 5   kW


  2 . 5   kW


  2 . 5   kW


    Q  L =  100 60 = 1 . 667   kW


  COP =     Q  L  W ⟹ 2 =   1 . 667  W ⟹ W = 0 . 833   kW


    Q  H =   Q  L + W = 1 . 667 + 0 . 833 = 2 . 5   kW


  𝜆 =  1 12


  𝜇 =  1 3


  𝜌 =   𝜆  𝜇 =   1 / 12  1 / 3 =  3 12 = 0 . 25


    P 0 = 1 − 𝜌 = 1 − 0 . 25 = 0 . 75


    𝟐 𝟖 ∘ C


  𝟕 𝟔 𝟎   mm Hg


  𝟎 . 𝟎 𝟏 𝟖   kg/kg


    𝑷  sat @   𝟐 𝟖 ∘ C = 𝟐 𝟖 . 𝟑 𝟒   mm Hg


    𝟐 𝟖 ∘ C


  𝟕 𝟔 𝟎   mm Hg


  𝟎 . 𝟎 𝟏 𝟖   kg/kg


    𝑷  sat @   𝟐 𝟖 ∘ C = 𝟐 𝟖 . 𝟑 𝟒   mm Hg


  𝜔 = 0 . 622     P  v  P −   P  v ⟹ 0 . 018 = 0 . 622     P  v  760 −   P  v ⟹   P  v ≈ 21 . 37   mm Hg


  RH =     P  v    P  sat × 100 =   21 . 37  28 . 34 × 100 ≈ 75 . 42 %


  𝑽 =   𝟐 𝟓  𝑷    m  𝟑


  𝑷


  𝟏   bar


  𝟏 𝟎   bar


    𝐥 𝐧 ⁡   ( 𝟏 𝟎 ) = 𝟐 . 𝟑 𝟎 𝟐 𝟓


  𝑽 =   𝟐 𝟓  𝑷    m  𝟑


  𝑷


  3 . 453   MN-m


  3 . 453   N-m


  3 . 453   MN-m


  3 . 453   N-m


  3 . 453   MN-m


  P V = 25     bar-m 3 = 25 ×  10 5   N-m = 2 . 5   MN-m = Constant


  W =  ∫  P d V =   P 1   V 1  ln ⁡   (     V 2    V 1 ) = −   P 1   V 1  ln ⁡   (     P 2    P 1 )


  W = − 2 . 5   MN-m ×  ln ⁡   ( 10 ) = − 2 . 5 × 2 . 3025 = − 5 . 75   MN-m


  𝒌 =


  𝒉 =


    2 h  k


    k  2 h


   h  k


    k h


    k h


    r  c =   k h


    r  c =   2 k h


  𝟏 𝟎 . 𝟏 𝟒 𝟒     N/cm  𝟐


  𝟑   km


  𝟏 . 𝟐     kg/m  𝟑


  𝒈 = 𝟗 . 𝟖 𝟏     m/s  𝟐


  𝟏 𝟎 . 𝟏 𝟒 𝟒     N/cm  𝟐


  7 . 612     N/cm 2


  13 . 675     N/cm 2


  8 . 612     N/cm 2


  6 . 612     N/cm 2


  6 . 612     N/cm 2


  Δ P = 𝜌 g h = 1 . 2 × 9 . 81 × 3000 = 35316     N/m 2 = 3 . 5316     N/cm 2


  3   km


  = 10 . 144 − 3 . 5316 = 6 . 6124     N/cm 2 ≈ 6 . 612     N/cm 2


    𝟐 𝟕 ∘ C


  𝟏 . 𝟕 𝟓   bar


    𝟖 𝟕 ∘ C


    𝑷  atm = 𝟏 . 𝟎 𝟏   bar


    𝟐 𝟕 ∘ C


  𝟏 . 𝟕 𝟓   bar


    𝟖 𝟕 ∘ C


  2 . 302   bar


  2 . 914   bar


  1 . 677   bar


  3 . 180   bar


  2 . 302   bar


    P 1 = 1 . 75 + 1 . 01 = 2 . 76   bar


    T 1 = 300   K


    P 2 =   P 1 ×     T 2    T 1 = 2 . 76 ×  360 300 = 3 . 312   bar


  = 3 . 312 − 1 . 01 = 2 . 302   bar


  𝑫


  𝒅


    16 T D  𝜋  (   D 3 −   d 3 )


    16 T D  𝜋  (   D 4 −   d 4 )


    16 T  𝜋  (   D 4 −   d 4 )


    16 T  𝜋  (   D 3 −   d 3 )


    16 T D  𝜋  (   D 4 −   d 4 )


    T  J =   𝜏  R ⟹ 𝜏 =   T ⋅  ( D / 2 )    𝜋 32  (   D 4 −   d 4 ) =   16 T D  𝜋  (   D 4 −   d 4 )


  𝟐 𝟏 𝟎   rpm


  𝟐 𝟏 𝟒   rpm


  𝟐 𝟒   kJ


  𝟐 𝟐 𝟎   rpm


  𝟐 𝟒   kJ


  𝟐 𝟏 𝟎   rpm


  𝟐 𝟏 𝟒   rpm


  𝟐 𝟐 𝟎   rpm


  825 . 1   kJ


  790 . 4   kJ


  936 . 4   kJ


  684 . 9   kJ


  684 . 9   kJ


  Δ E =  1 2 I  (   𝜔 2 2 −   𝜔 1 2 ) ⟹ 24000 =  1 2 I  [    (   2 𝜋 × 214 60 ) 2 −    (   2 𝜋 × 210 60 ) 2 ]


  I


  N = 220   rpm


    E  k =  1 2 I   𝜔 2


  684 . 9   kJ


  𝑮 𝑱


  𝑳


  𝑻


    T  G J L


    L  G J T


    T L  G J


    G J  T L


    T L  G J


    T  J =   G 𝜃  L


  𝜃 =   T L  G J


  𝟖 𝟎   rpm


  𝟏 𝟓 𝟎   rpm


  𝟔 𝟎 𝟎   mm


  𝟓   mm


  320 . 00   mm


  300 . 12   mm


  317 . 67   mm


  304 . 85   mm


  317 . 67   mm


      N 2    N 1 =     D 1 + t    D 2 + t ⟹  150 80 =   600 + 5    D 2 + 5 ⟹ 1 . 875 =  605    D 2 + 5


    D 2 + 5 =  605  1 . 875 = 322 . 67 ⟹   D 2 = 322 . 67 − 5 = 317 . 67   mm


  196 =  14 2


  225 =  15 2


  225 =  15 2


  169 =  13 2


  169 =  13 2


  →


  →


  →


  →


  →


  →


  →


  𝟏 𝟓 𝟑 𝟔    cm  𝟐


  𝟏 𝟓 𝟑 𝟔    cm  𝟐


  4096    cm 3


  512    cm 3


  729    cm 3


  1728    cm 3


  4096    cm 3


  1536    cm 2


  Surface Area = 6   a 2


  a


  6   a 2 = 1536


    a 2 =  1536 6


    a 2 =  1536 6


    a 2 = 256


    a 2 = 256


  a =  256 = 16  cm


  a =  256 = 16  cm


  Volume =   a 3


  Volume =    ( 16 ) 3 = 16 × 16 × 16 = 4096    cm 3


  Volume =    ( 16 ) 3 = 16 × 16 × 16 = 4096    cm 3


  4096    cm 3


  22 . 28 %


  22 . 24 %


  22 . 28 %


  26 . 31 %


  22 . 28 %


  24 . 56 %


  22 . 28 %


  P


  A


  n


  A = P    ( 1 +   R 100 )  n


  5000 = 1000    ( 1 +   R 100 ) 8


  5 =    ( 1 +   R 100 ) 8


  R


  1 +   R 100 =  5  1 / 8


   5  1 / 8 ≈ 1 . 2228


  1 +   R 100 = 1 . 2228


  1 +   R 100 = 1 . 2228


    R 100 = 0 . 2228


    R 100 = 0 . 2228


  R = 22 . 28 %


  R = 22 . 28 %


  22 . 28 %


  𝟏 𝟐 , 𝟑 𝟐 𝟎    m  𝟑


  𝟏 𝟒  m


   ( 𝝅 =   𝟐 𝟐  𝟕 )


  𝟏 𝟐 , 𝟑 𝟐 𝟎    m  𝟑


  𝟏 𝟒  m


   ( 𝝅 =   𝟐 𝟐  𝟕 )


  20  m


  15  m


  10  m


  25  m


  20  m


  V


  12 , 320    m 3


  r


  14  m


  V = 𝜋   r 2 h


  12 , 320 =  22 7 ×    ( 14 ) 2 × h


  12 , 320 =  22 7 × 14 × 14 × h


  12 , 320 =  22 7 × 14 × 14 × h


  12 , 320 = 22 × 2 × 14 × h


  12 , 320 = 22 × 2 × 14 × h


  12 , 320 = 616 × h


  12 , 320 = 616 × h


  h


  h =   12 , 320 616 = 20  m


  20  m


  𝟒 𝟓  kg


  𝟒 𝟎  kg


  𝟒 𝟑  kg


  31  kg


  30  kg


  32  kg


  27  kg


  31  kg


  Sum  ( X + Y + Z ) = 45 × 3 = 135  kg


  Sum  ( X + Y ) = 40 × 2 = 80  kg


  Sum  ( Y + Z ) = 43 × 2 = 86  kg


   ( X + Y ) +  ( Y + Z ) = 80 + 86 = 166  kg


  ⟹ X + 2 Y + Z = 166  kg


  ⟹ X + 2 Y + Z = 166  kg


  Weight of Y =  ( X + 2 Y + Z ) −  ( X + Y + Z )


  Weight of Y = 166 − 135 = 31  kg


  Weight of Y = 166 − 135 = 31  kg


  31  kg


  2 A = 3 B = 5 C = k  (मान लिया)


  A =   k 2 ,   B =   k 3 ,   C =   k 5


  A : B : C =  1 2 :  1 3 :  1 5


  A : B : C =  (  1 2 × 30 ) :  (  1 3 × 30 ) :  (  1 5 × 30 )


  A : B : C = 15 : 10 : 6


  A : B : C = 15 : 10 : 6


  15 + 10 + 6 = 31


  A का हिस्सा =  15 31 × 9300


  A का हिस्सा = 15 × 300 = ₹ 4500


  A का हिस्सा = 15 × 300 = ₹ 4500


  Allowance = 10 %  of  55 , 000 =  10 100 × 55 , 000 = ₹ 5 , 500


  Remaining Profit = 55 , 000 − 5 , 500 = ₹ 49 , 500


  Ratio (X : Y) = 50 , 000 : 60 , 000 = 5 : 6


    X  share =  5 11 × 49 , 500 = 5 × 4 , 500 = ₹ 22 , 500


    Y  share =  6 11 × 49 , 500 = 6 × 4 , 500 = ₹ 27 , 000


    X  total = 22 , 500 + 5 , 500 = ₹ 28 , 000


  Difference =   X  total −   Y  share = 28 , 000 − 27 , 000 = ₹ 1 , 000

