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Question paper specific instructions

ued u3 & forg fafdre ey

i. This paper is divided into two Sections, Section-A and Section-B.

A ar @el A fauifora 2, w@e-A 3k @=-B

ii. Each Section contains four (4) questions.

TP G § IR U B |

ii. Candidate has to attempt five questions in all.

gdemeff @) uig geA &1 IR foraem &

iv. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

ged w1 3R 5 fard § R 9y g F 9§ 5 A9 o1 9o foraer @, vde @S ¥ te v @Y '
BT B |

V. Word limit in questions, where specified, should be adhered to.

vt # wew o, wEt s 2, &1 argevor fear s @Ry

vi. The number of marks carried by a question/part is indicated against it.

yd®s ue /A @ forw e 3ie Sue gme Ry g §)

Vii. Questions are printed in English & Hindi languages. In case of any ambiguity in
translation of any question, English version shall be treated as final.
yd ge Rl 3R sl I Al § vur 2|y @ gare  fre sruear @ Rufy # sroh
TRBIOT B & faH A e |
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SECTION A (W3 A)

Q1. Write answers of the following questions

frforRac it & SR forRag

1(a) Show that moment of inertia about its centre for a uniform rod length L and mass 8
M is MLY/12.
T TH B 6l ofd13 L 3R 5e7 M & forg 595 g & aR F STelT b 8707 MLY/12 &

1(b) Justify the statement with an example "Addition of impurities strengthen the (8)
elastic property of a material"

T TRV & WIS §9 i bt i hIferg "sregfegal 3 anT < waref & sreameenyor 3 gy et &

1(c) Show that Kinematic viscosity is dimensionally represented as LT (8)

@t & wfoeeamar o ffa sud L27 & w0 % Prefia Ry wmear &

1(d) Draw a slider and crank mechanism to represent SHM of crank pin as displacement,  (8)
velocity and acceleration with crank angle.

e 1o & T fRERITY, a4 3R R & Y ¥ e R % HTaw ar s e ¥
1T 1o TotrgeR 3ii e a7 g

1(e) Represent manufacturing as an input-out system using block diagram and utilize the (8)

drone technology appropriately.
sl STIUTH BT ITINT BT §Y U FTIC-3MSC Rieed & wq F Py a7 wfififtes v

3R S qFIe BT S ITART N |

Q2: Write answers of the following questions

FrforRa et & IO feiRay

2(a)Derive the stress and train relationship for a two dimensional body to show that (10)
e.% —p% and 82:% - y?

78 @™ & forg 6 e, =0 /E-uG /E 3R e,=02/E-uc1/E T armart eRi & g g ol & Wy
TTH B |
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2(b) A rod 1.5 m long and diameter 50 mm is subjected to an axial full of 20 kN . if the
modulus of elasticity of rod material is 2x10°N/mm?. Determine Stress, strain and
elongation of a rod. (15)

1.5 Hiex &t 3ilk 50 A+t =TT areft U B 20 kN & R arefig & arefe &1 af < gl &t
AT A9TE 2x105N/mm2 81 T B & a91d, a91d 3iR s Fraffa &

2(c) A hollow shaft is 1 m long has an external diameter 50 mm. It has 20 mm internal
diameter for part of its length and 30 mm internal diameter for rest of the length. If
the maximum shear stress is not to exceed 100 N/mm?, determine the maximum
power transmitted by it at a speed of 250 rpm? If the twist in the two portion of
shaf are equal, find the length of two portions? Draw the sketch of the shaft given.

(15)
Teh WIRFTT AToe 1 Hiex ofar & o &1 aredt e 50 et &1 39 Y g & Ry & frg

20 et aricfven erTaiik & @S & forg 30 i sraRe @ & af srftreas smaegor
gfiEet 100 N/mm’ & 31fea =7 &, dt 250 rpm &t 1 & 36 gRT MRS arferemas afs sita
HIAY R omore & & 9 F FRIS SRIER &, Y & A SaTS ST hifore? 2y 7y e
& AT Hif

Q3 Write answers of the following questions

fr=forRRad vt & S forlRay

3(a) The number of atom per unit structure is given by N=N;+ N¢+N,. Using the notation
given calculate the Number of atom for FFC and BCC structure with a neat diagram.

TifeY $TS G A TRATURN 6T HEIT N=Ni+ Nf+Nc GRT <t Srelt &1 7 77 3ie @1 Suam
N % U AT RGP AT FFC 3R BCC FREAT & fofy q=H1I] Y ERem &Y 0T vl (10)

3(b) Explain why ferritic and austenitic stainless steels are not heat-treatable with the

help of iron carbon diagram? (15)
e & PIa NG DT FEIaT J FaT¢ b BRIEH aiik areefifes e e mf.guer

3(c) Differentiate between particle and fiber reinforced composites with an example?

U&h ISTERTT & AT HUT TR BIgaR T fora TEq% & & v P ? (15)
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Write answers of the following questions

fr=forRae et & I forfag

4(a) Differentiate between the use and design of Spur, Helical, Bevel and Worm gear (10)
with a neat diagram.

TR, 2fetdet, Jaer 3R THER & IUART 3R fEuTeT & < e IRE & Gear ¥
3R TIE DI

4(b) Taking a product explain any constant mass production process beside casting with
a diagram and machine tool used? (15)

T IUTS T "BIRCT" & 3Terar fhat FReR o S0 W= Scute wishar @ i 3iik 73fts
JUGRUT & FTY FHSATT?

4(c) Briefly explain the principles of Jig & Fixture design along with the principle of
location with an example? (15)

37T Us foheraer feoig & Rigial & QrI-a7er WA & RIgid B T SSTexr & a1 8y
¥ 9991807

SECTION B (@3 B)

Write answers of the following questions

ferferRaa wet & 9o forlRay

5(a) State 2"Law of thermodynamics as stated by Kelvin Planck and Clausius with a  (8)
neat sketch.

PpfeaT @i 3R FARIT FRT FAY Y ISHFTY Y & TR T Bl e Tew @ &
SIEERIN

5(b) Explain processes associated with Otto Cycle and derive the expression for its  (8)
Thermal efficiency using P-V and T-S diagram.

3iter Arsfaet A St Hfsharall @l AT Y 3R P-V 3R T-S ARG BT ITINT D 39
Y ATt ST & forg st HTH BN
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5(e)

6(a)

6(b)
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What do you understand by path function and point function? Show that work isa  (8)
path function.
T e 31iR UTge B & 31T T FHe &7 e s et 1o uer e 2

What is Coefficient of Performance (COP)? Show that the COP of a heat pump is  (8)
greater than the COP of a refrigerator by unity.

TS &1 uies (3T T 87 R e wif g @1 Hisiidt ge thorex & diandt &
TahdT o 31 Bl

List the advantages and disadvantages of jet propulsion over other systems. (8)

3 OTIferat et ot A Sie Huiter & o iR it &t geft ol

Write answers of the following questions

fepferRRaa weit & Io forfag

Derive an expression for thermal resistance of a composite cylinder and a (10)
spherical body.
T e do 3iiR 1 MeaR fis & ardir nfery & forg eisraega— Hifvm)

It is required to melt 5 tonnes/h of iron from a charge at 15°C to molten metal at  (15)
1650 °C. The melting point is 1535 °C and the latent heat is 270 kJ/ kg. The
specific heat in solid state is 0.502 and in liquid state 0.534 kJ/kg K. If an electric
furnace has 70% efficiency, find the kW rating needed. If the density in molten

state is 6900 kg/ m® find the dimensions of the cylindrical furnace required, if the

length to diameter ratio is 2.

15°C W 19T ¥ 1650 °C TR fUelr garm a1q & fo 5 T/99 qile $ Jmaegdhdr el &l
TEAATE 1535 °C & 1R T ST 270 kJ/kg 81 31T 37w # IR 3557 0.502 3R e
37T ¥ 0.534 kJ/kg K Bl 21 afS et R 72t &t qarm 70% &, Y 3maeaed kw
& Fra iy af afera s & e 6900 fFT/AY’ 2 A aaeds SeFIER e Bt
fermmd e T, afe e iR T a1 ST 2 &



prepp

Your Personal Exams Guide

6(c) Why is convergent- divergent nozzle generally used in steam turbines? What is
the criterion over which a nozzle is selected for a particular type of job? (15)

RT3 AoTer QI 9T eateAT & @t wan frar st &7 faedt fad g
¥ P & forT Avict @1 997 b IFES & YR TR fsar ST 82

Write answers of the following questions

=t weif & I forRay

7(a) What is critical radius of insulation? Derive an expression for critical radius of
insulation for cylindrical and spherical body. (10)

ST Y Fcaqt Bear T &7 JeER 3R Mo fi & forg fgge &1 wifie
e ¥ forg @ieie egaa— i

7(b) Steam at 320 °C flows in a stainless steel pipe (k =15 W/m °C) whose inner and  (15)

outer diameters are 5 cm and 5.5 cm, respectively. The pipe is covered with 3-cm-
thick glass wool insulation (k = 0.038 W/m °C). Heat is lost to the surroundings at
5°C by natural convection and radiation, with a combined natural convection and
radiation heat transfer coefficient of 15 W/m2 °C. Taking the heat transfer
coefficient inside the pipe to be 80 W/m2 °C, determine the rate of heat loss from
the steam per unit length of the pipe. Also determine the temperature drops across
the pipe shell and the insulation.
320 °C W HT U T Tlet TR (k =15 W/m °C) ¥ s&it &, e ariafke ik
et T HEe: 5 I ok 5.5 Aeft &1 aTey Bt 3-FH-AE weIger S (k = 0.038
Wim °C)  PaR faT /T &1 15 W/m2 °C & T i dae 3R fafdmor g sfewor
orias 35 Ter, T G SR RO FRT 5°C R SAIRIUT & arcraRor 3 Hf Grerr
21 uTey & afex THT ERATARUT UIid 80 W/m2 °C oid &, qTSy Y ufer 3PS AT 9T F
T 3 e R FreifRa ) aTed et 3R ggere F A Bt et +ft freiia
G

7(c) What is Max- Plank’s law for spectral emissive power? What important (15)
conclusions are drawn with it? Deduce Stefan- Boltzman formula using Max-
Plank’s law.
ot s Seasia AT & oy Aera-wies a7 i T 87 39 9 $i & Aecaqyt e

Preprer Ty &7 Aa-ian 3 T BT SUANT AR §Y TH-aeasri G B PRI Y
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Q8:  8(a) Define following non dimensionless numbers with their physical significance: (10)

8(b)

8(c)

(i) Reynolds number
(i1)) Biot Number

(i) Fourier Number
(iv) Nusselt Number
(v) Prandtl Number

freferRad RamamT IfRa Tveara o 39 wife qeca & wrer R v

(iy YHAfeed awEam
(iy FRTHR

(i) PRI G
(iv) Tdoe G@&T

(v) Udor ST

Classify different type of heat exchangers. Set a general energy balance equation
and deduce for LMTD in the terms of inlet and outlet temperatures. (15)
faf wepR & 19 fafemra® @1 & ff @vur Him @ G St e FHiev de

TR 3R Foie 3R TSl A9 & Gef ¥ tagHeIeS! & forg gem)

Draw and explain a VCR cycle in brief. Describe the important properties with
their physical sense that a refrigerant should possess in a VCR system? (15)

VCR 9h &7 ol &1 &Y W& & sarem Hifi I Feeaqul Ton a1 $9% e 51 &
T qUH & ST T FRATSTR HUITeAT 7 Teh IPone & Iy 8 T1fRy?



