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

i cr.rr{ d qS n f{qrfud t. Efs-A sitr Ei€-B

ii. Each Section contains four (4) questions.

rd6 Eie i qn c{r it

iii. Candidate has to atternpt five questions in all.

cOenpfi d ciq cYii 6r s+t fus+ i r

iv. Question Nos. 1 and 5 are compulsory and out ofthe remaining, THREE questions are to be attempted

choosing at least OhlE question from each Section.

cr< €qr 1 sih 5 3TM t 3i1r ts c.Ji t t ft-€ fi-{ ar voc fus{r t r+6 {ds t \'.E q5 dr Ea

o-rcr t t

v. Word limit in questions, where specifred should be adhered to.

qrrt i {r< frqr. qti frfrtre t, in srJq-rur foqr qnr 
"tBq 

r

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

rd6 qrn,/qnr A frg ftTd si6 ssd erqi fts rc €r

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.

q-do q{-{ Bd oiir oiffi +if qrwit i uvr tr rrn d erger< i ffi srssdr d furft i.siffi
1Tff-tq o\ fi sfuq qsqr qgrn 
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SECTTON A Grs A)

Q 1: Write answers of the following questions

Frqftfuocrii6sf,rfrfuc

l(a) Show that moment of inertia about its centre for a uniform rod length L and mass (S)
M is ML2l12.
q6 qqrr Big ff ffi L sit< 6a1qrr y 5 fdc {sb bq b ert ti qsar or srur [a L,/r z tt

I (b) Justifu the statement with an example "Addition of impurities strengthen the (g)
elastic property of a material"
q6' sqrflsr b wrer {{ ow ff gE ffftq "3lgffi b qi,r t q-qTrt b rrure{ur d gk +ff t,

1(c) Show that Kinematic viscosity is dimensionally represented as L2T-r
Rer(ft-'TfuqaqFdT o) frftq w t l'r' h rc ri ffid fuqr qrf,r t

1(d) Draw a slider and crank mechanism to represent SHM of crank pin as displacemant, (E)
velocity and acceleration with crank angle.
#-o olq h qrpr f+*enr{, tq sitr disr b sq U O * * *o*, 6r cfrfrfuq 6{i b
ftca6ET{€r3trihoa*aag

1(e) Represent manufacturing as an input-out system using block diagram and utilize the (S)
drone technology appropriately.
d.o srryrq 6r sqqlr ovi gv l-o q-<ge-crac ft'€q b sq q ffiur 6r cfrfrft-€ 6t
ett $t a-o;fto or sfud sqS.r 6t I

Q 2: Write answers of the following questions

ffitu-acrlihgtrfttuc

2(a)Derive the stress and train relationship for a two dimensional body to show that (10)

erf -pf, and er* - u"i
€Rsri bfrCfr e,=o,/E-por/E frt e,=o2lE-rro1/E + otrqrff srQrb ftCilflq sfr i{€qq
crs oi I

(8)
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Q3

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 2x101,1/mm2. Determine Stress, strain and
elongation of a rod. (1s)

1 .5 {-e{ Eifi 3tr so frfr qrs qrd \.ir EE 20 kN + qi 3reftq b er*c tr qR {s qrqfi fi
dqotmqiozxtosN/mm2trToErEorilflE,a-{q3fr{drqMR-dotl

2(c) A hollow shaft is I m long has an extemal diameter 50 mm. Ithas 20 mm intemal
diameter for part of its length and 30 mm intemal diameter for rest of the length. If
the maximum shear stress is not to exceed 100 N/mm2, 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 ofthe shaft given.

(1s)
crdqcTreTrE 1 +ercisrtfu{orqrrfrqrq so frfitr WfiffibfrRtftr
20 frfr 3Tidfu6 qrgef{ s}s ilfl{ b frq so ft* erhR-o ers tr qR erfuo-oq orqscur

cft{d t oo trr/mm'? t sTfrfi q d, d zso rpm fi qfr t qsh an }Ro erfuoerq crfu srd
6ft$ qR cnw b d qFit { qtt-s q{Ts"r d, d A qpit ff @ ara fiftv Rq,Tq qrw

orefltsdftCr

Write answers of the following questions

ffifuocrii+'sitfrfuc

3(a) The number of atom per unit structure is given by N:Ni+ NdN". Using the notation
given calculate the Number of atom for FFC and BCC structure with a neat diagmm.

eft ao.r{ qrd{r E qrq'rg3r} fr s-@T N=Ni+ Nf+Nc dnr * wfr tr Rq ,rq 3io-r oT s!-q}.r

ot h vo qrn er@' qTer FFc ailr Bcc {i{q'{r h frq wflg fi riwr fi rru6 61 11n,

3(b) Explain why ferritic and austenitic stainless steels are not heartreatable with the
help of iron carbon diagram? (1s)
dt b 6T-{-{ errts ff vsrq-dr t Tdrs ft hRft -o sfu sffiqtro #s dd rtr-srqn
+.q+ritTS&

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

So sEr5rq *-srq oor ert< s'rfdt q-qfud sfuar b fiq siilr 6t ? (15)
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Q 4 Write answers of the following questions

Frqfrtuaqriibvflfrfuc

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

with a neat diagram.

sr, tft'm-d, ifa sflt qqfrw 6 sq+rr sfu fuqTrr b fiq siu 3nts fi wrq-m' t
siffiwefiftqr

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

\-6 ssrE t{r'qTfu I' b si-drqr' ft ffi ft irw q} ffi qr ssrfi cf6qT 6t fud *r qsft{

sqoqqbsrersqflv

4(c) Briefly explain the principles ofJig & Fixture design along with the principle of
location with an example? (f 5)

frrr G fr -ffiw fr -qr5{ h Rrqia} h srp{-qtp{ e{rc h fu€id of vo sqrfl q h qrer SAq

{sq-s.Ec?

SECTION B (Eig B)

Q 5 Write answers of the following questions

Frqfrtuas*is+rfrtuc

5(a) State 2taw of thermodynamics as stated by Kelvin Planck and Clausius with a (S)

neat sketch.

hk{ d'o- 3fl{ ad1ftqs Ertt qf,K rIC tsqFTft fr }' {gi fiqq o} \,-6 qtg lgrfud *
srQrqdr(l

5(b) Explain processes associated with Otto Cycle and derive the expression for its (8)

Thermal effrciency using P-V and T-S diagram.

Gr€l sEfr-d + g-.S cfrurci ff qr@r' of eir p-v srtt r-s ents or eq+.r o-rb qs

fi affiq Eqrdr h fts aiqo qrg 6tr



5(c) What do you understand by path function and point function? Show that work is a (8)

path flmction.
qrr{ +qqm oi{ fr ie rneen t 3flc rqr vrffi & M fr or4 $o qq 614 tl

5(d) What is Coefficient of Performance (COP)? Show that the COP of a heat pump is (8)

greater than the COP ofa refrigerator by unity.
n<qtc 6r guflo. $ffi rot fu Rsrc ft qff qc eT freiff c6 tfr-qtct * fr3t)fi t
g6-drtorfu'o,tr

5(e) List the advantages and disadvantages ofjet propulsion over other systems. (8)

srq qunfui fi gdrT { ie cutrfi b drr eflr aFqi fi Efr e-ir(t

Q6: Write answers of the following questions

FrqfufuacsiiAtrt-{frtuc

6(a) Derive an expression for thermal resistance of a composite cylinder
spherical body.

vo' fr &'d +m{ ofl { vo..fdro.r fits # drfi -q cRrnq b ft c .q!-{-gd-m fi ft \,r

and a (10)

6(b) It is required to melt 5 tonnes/h of iron from a charge at l5'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

fumace has 7O%o effrciency, find the kW rating needed. If the density in molten

state is 6900 kg/ m3 find the dimensions of the cylindrical fumace required, if the

length to diameter ratio is 2.

1s'c w qr$ + 1650 "c qr frq.Tr $T .rg h frc s -flqq dll fr oTlqeqoor *fr tr
rrf,{io 153s 'c t eik Xr uq1 27o kJtkg tr dr's gi-cFe{r { frRIE ssr o.so2 sfu e-ra

3r{€{r + 0.s34 kJiks K E}-fr t qfr ftffi ft-g-d r$ fi Eei-dT 70% t, d oIIqeu.F kw

ifrr drd fiftv qfr qfua er+en { ErlFI 6900 ftqFff t d fiEeq-o +dflsR qg fr
ffi aro 6lftq, qR aqr€ ei< qrs or oi-jqro 2 A
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Q7:

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 ofjob? (15)

srFmrt.eTwrer +f,d {tFIr{kI: qrc cqH { fliI cq}'T ftqr qrdr'& fiffi friq v-ott

h o.t{ h ftc' +tr<r or qqq frts'flT{s *. ensn w fr"fi qrar &

Write answers of the following questions

Frqfttuacritbsrtfrtuc

7(a) What is critical radius of insulation? Derive an expression for critical radius of

insulation for cylindrical and spherical body. (10)

aadem fi rur<pf frwl rqr & +d-rT6n 3fu'FdroT{ ft's + ftq frrq-.n)q-{ fi m.rfuo,

BET hftqaisoqc<ffftvt

7(b) Steam at320oc flows in a stainless steel pipe (k:15 wm'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 wm 'c). Heat is lost to the sunoundings at

5"C by natural convection and radiation, with a combined natural convection and

radiation heat transfer coefficient of 15 wm2 "c. Taking the heat transfer

coefficient inside the pipe to be 80 wm2'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.

szo 'b qt qrc'cr €Tis dd qrrq (k =15 wm "c) + e-6ft t, fufloT 3TidR-6 3i{
qr6t qtq fr,IsT, s tfi eltt s.s tfi tr qrcq o\ s-tfi-+A ldm-{d Egesrq (k = 0.038

wm 'c) t o-+t ft'ql TqI t 1 5 wm2 'c ] tigo clg,l<r6 q-i-6T fit frfu'qq arq eir<ul

Suno h qIP{, vT-fffr q-i-6n dtr frfdflur il{r 5'c qq snsqrs * qrorfiur + ffi ffi
tr qrEqh 3iE{,TfiawirrurT116 80 wtm2'c ttgv, vr-tefirfr5ot{ffitwt
,rfr * gosrc ft <t Mfud 6it ctEc sld 3i{ {g&sr{ { ilqqlr 5 {<I dr !ft Mfud

6tr

7(c) What is Max- Plank's law for spectral emissive power? what important (15)

conclusions are drawn with it? Deduce stefan- Boltzrnan formula using Max-

Plank's law.
qot msq vtrS-o. sIfu + fus +tr-d'6 6T ftqr {qr t? W + ot{ + qE@W Flqq

Fmrd .rC il ttr-Alo b ftqq fi r sqft r ord gV dr<-@t qr 6\ FnB'd 6tl
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Q 8: 8(a) Define following non dimensionless numbers with their physical significance: (10)

(D Reynolds number

(iD Biot Number

(iii) Fourier Number

(iv) Nusselt Number

(v) Prandtl Number

ffifod ttsflqrq {Ea €srct 6} si6. gft-o rrq t' srpr qfutrR-d 6i.

(i) tfrG-sq-@T

(ii) srqtc'iet

(iii) Tftq{r-@T

(iv) TSde s@T

(v) cr-dc{{isr

8(b) Classifu different type of heat exchangers. Set a general energy balance equation
and deduce for LMTD in the terms of inlet and outlet temperatures. (15)
6qq qon *' am ftftTq-ait 6T qfi fiur Aftv c6 qrqrq sqf sgd-{ q+f,iur +c
of efl v 5+;g 3itr 3ns-cfu nrcqn' + rcE f { \'dcq-&S h ft I sergl

8(c) 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 Tm 6I fu* T{r oi €Aq + qrsl fffrCr v{ T6crf0t goil or wb rfi65 srq 5
srv sot-{ of + Our ffisn< surlfr { V6 tfr,cte h cls di qrfrc?
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