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

Q qeqq{ A aid q Esnkd B, Gis-A .:iT eig-e

2. Each Section contains four (4) questions.

sr&-m cis i err crq t r

3. Candidate has to attempt five questions in all.
q0en*ff d ciq cefr s'r st-r Fqcr B r

4. Question Nos. I and 5 are compulsory and out of the remaining, THREE questions are to be attempted

choosing at least ONE question from each Section.

crq {iqr 1 sil{ 5 eTFrErq B enT q}E cpfr q t E d frq sl gt-r frqcr B,

tr&+ ris fr q+ ce.T fr arr orcr B I

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

cefr fr qrq frqT, qd trtrffie t, +l wgvror foq1 qr<r qrBq 
r

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

r&+ csq/ 'n'r * Rq trq-d Bi+ g-s+ mqi Rq .rq E r

7. 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-&+ crq Ed eft{ eiH *fr qrElsfr fr wcr B r crfr * ergqr< q ffi crsrqcrr .b1 Rqfr A,

3tffi gqzr{ur qi fr eTfuq qrfl qrg.tt 
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Section A ( Eis3T)

Q1. Write critical notes on the following:

1(a) Flywheels

1(b) Maximum shear stress theory of failure

1(c) Role of plastics in Electricalvehicles

1(d) Taylor's tool life equation

1(e) Endurance limit of a ferrous material

[5x8 =40]

ar, ffifuo qqrrf,€wi+efrBg:

1(3r)c-drF&q

1(q)frs-{f,I +r erff+-+q 6-drfr rralzl (shear stress) fr-ain'

1 1u) ft{d ar{n t rcrRl{ fi 6+1
1(<) -{i :Ft sI;F{q- (tool life) qfi-{.{]l

1(q) et6 qil?t fi r{qqrfr frrr
'i

e2. (a) A disc with a moment of inertia J=0.5 kg-m' is attached to one end of a shaft whose

other end is fixed. The length and diameter of the shaft are 310 mm and 32 mm

respectively. lf the shear modulus of the shaft material is G =8.2 x L0o MPa, determine

the maximum shear stress developed in the shaft when the disc is subjected to a torque

290 cos 315t N-m, where t is the time'

Q2 . ( q) wEcq 3{rT!i J = 0. 5 ks- m 2 qrft \16 B€+ srtrc + \r{ ftt t E-S A-ft t fr'q-{T fl<r fr<r

frqr t+r tr srrv-a fi Fi{rt srt( qrs 6-qsr: 310 ftft 3TY( :z ffi tt qft snce srrft sT 6?rcft

qrqi6 (shear modutus) G = 8.2 x to4 qqmq (MPa) {, fr enw t ffi( 3Tttrffiq Ffraf,r

d{r+ (shear stress) freiikt +t qq BE+ ZgO cos 315t N-m * zid * erfia fl, q{i t qq+ {r

2(b) Explain the following:

(i) Critical speed of a rotor dynamic system

(ii) Flyball governor

(iii) Pressure angle of a cam

z1fi)ffi"rBtfiqrqrfiFrt:
(i)i--r ufreftolOynamic) rurrfi fi q-{rq!i lrft

(ii)c-{riEiq r-fiir

(iii) fiq 6t ({rE (pressure) +1ur (angle)
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q3. (a) Consider a closely wound helical spring of radius R loaded by a force P. The spring

consists of n turns of wire with a wire radius r,. Derive an expression for the spring

constant. Denote the shear modulus of the material as G and moment of inertia as l. [20]

a3. (3{) aFI 'P' (r{I dTs fr-q.rq, radius 'n' * q+ i-{flT fr5q (helical spring) q-r frqn +tr

F-.I.T n on Mrrt' * +nq n-n * 'n' frs tr Rl-r Fq-{s + fu q-f, aiqf, Trs {,i. Trqfr

i qq6-r{nT q1qi6 dt'C' ei-< s-Ea 3Trr{rf qif t t ffi-d 6tl

3 (b) Write short notes on the following:

(i) Combined bending and torsion of a circular shaft

(ii) Euler buckling of a column

(iii) Biaxial state of stress of a thin walled pressure vessel

: (a) ffiBr r{ Tif,*tr +-n trrd:

(i) T+ rilorrr< eIrE (circular shaft) +.r {Ttr bending *< tension

(ii)siErqz5.I{f,{ (Euler){f,friT 
.r.

(iii) qfrfifr{R<rft pressure vessel q((dl-E (stress)fi ft:rfiq (biaxial) Rrrft'

Q4. (a) Give an outline of demand forecasting by linear regression analysis. List all metrics of

forecasting errors.

44. (3r) tfun cft{-q-{ frgvq 6* * Td1urt ft sqtor tr fd1rr< Tfrt'Y; "* ttr{s
(metrics) fi qf,r r+rqr

4. (b) Explain the following:

(i) Line balancing of an assembly line

(ii) Job shop scheduling

(iii) Economic Order Quantity Inventory model

+. (a)fficfuafiqrqr+t:
(i) 3rfr-dfi qrfl $t'qrfi {Cf,{
(ii)qiE fiv tffitrr
(iii) e{rffifr qr?qr qrrr q-fi cise

[20]
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Section B (tiElE)

Q5. Write critical notes on the following:

(a) Psychrometric chart

(b) Ratine of fuels in Diesel engines

(c) Combined cycle power plants

(d) Fourier law of heat conduction

(e) Stirling cycle

[5x8 =40]

qs. ffifud qr q-{.+T!i fre frRq'

(w) {rq+ttfifi (Psychrometric chart) qd

(fl f,-dq ffi fi tq-c fi tE T

(q){Trfiq6ffiEi-ziT
(E) ssqr qr(T ?F"r EfrTi ffqq

(u) raffii ar

a6. (a) Explain Seebeck effect and Peltier effect. Give applications of these effects in thermal engineering.

a6. (3T) fiil+ sfl-{ 3rt{ ttrzr{ qril-a fi qr@r +.tr zrtrq sftffiq u q-+ vrrfi +r 3t-frmq flfrqr t20l

6. (b) Discuss the following:

(i) Concept of Availability in thermodynamics

(ii) Mach number and compressibility

(iii) Joule Thomson effect

s. (e) ffiBa q< qqt +t'

1i) usrrrrft-fi if s-qqcet fl fi wqerr<ur

(ii)t-fi (Mach) €c;qr 3ik frfi-qm

(iii) {( qiTfl{ srrE

Q7. (a) Air behaving as an ideal gas (with universal gas constant R=8314J/kmol K) at 25 bar

(P,) and 50.C enters a converging-diverging nozzle having the exit cross-sectional area A,

= 0.0006m, with negligible initial velocity. The flow is isentropic. Calculate the mass flow

rate (kg/s) and the linear velocity (m/s) at the exit if a) exit pressure P, is 15 bar b) exit

pressure P, is L2 bar. Given that g. = 1 (kg'm)/(N's'), and Co=32kJ/kg mol K, C,=20.84kJ/kg

[20]

mol K and M = 29 kg/kg mol for air. t20l

a7.(3r) 2s qr{ (p1) *{ so"c q{ qf, 3il-<si i-{ (qrt'}frRfi n-{ Fq.|rd R=8314 J/kmol r * wv1 fr

sq t q-+6R m.-G 4rdft E-{r q{ 3rtqwq-qqrt t f,rq-{ t *tei +_rft i frTfrr ft-drs miq-

qwnft+ fa az = 0.0006m2 t crrRq tl-Trrrr{ (negligible) t, u.+rd t..qssrr-+frrifrq

(isentropic) t ft-+Tq rR rqql{ szilE <q (frt*ffi,s) *{ tfufi }q (\rIrlW) fi.roril 6t,

fr+r rrqr t ft g. = 1 (kg.m)/(N.s2), eit{ Qp=12[J/kg mol K, Cv=20.84kJ/kg mol K efrr

M = 29 kg/kg mol A+r * frqt

I
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7. (b) Discuss the following:

(i) Classification of heat exchangers

(ii) Dry bulb and wet bulb temperatures

(iii) T-S diagram of vapor compression refrigeration cycle

7 1<1 ffi-fu-+ c, qsi 6r:

(i) fiE -qffi+sf +-r +rft+-tur

(ii) Ta +"a efu rftt (wet) q c'6I +-l- dTTq--

(iii) {rrrr qfi-.s4 qsfril{ qlF 6r fi-qrr qrre

OS. (a) ln a Reversed Carnot refrigeration system of 1TR cooling capacity running on perfect

gas, heat is absorbed at -100C and rejected at 500C. Find the Coefficient Of Performance

(COP). fhe maximum pressure ratio is 5 and the pressure at inlet to the isentropic

compressor is standard atmospheric pressure. Take C, =1.005 kJ/kg-K, R=0.287 kJ/kg-K

and ratio of specific heats is 1.4. t20l

a8 . (?d) TG4e fl-s q{ Erqt arfi 1 fr3{r< sfta-q-{ slq-il fi R q d orq-tc vqftil{ Y"nfr t, .rfr -

100c qr 3meitftd ere t *< sooc r{ qrfrq s-{ ft qffi tt u-<rt< +r yrio ffifrft1 rm +ir

erfltr+,aq r+r:+ (pressure) q-dcm s t *{ qn-i'frft-+ +}m + flA-. rr< Eqrq qrrfr il{q-e-fiq

(4T"I (pressure) {r Cp =1.005 kJlkg-K, R=0.287 kJlkC-K fr 3It-{ frRrs ssqT 6T 3r{qrf, 1.4 tl

8. (b) Write short notes:

(i) Heat recovery steam generators

(ii) lmpulse and reaction turbines

(iii) Part load operation of a power plant

8.1o1 TiflS-fl *.-q trrd'

(i) fid fts-q-ft €aq q-{t-(

(ii) ?,ilful (impulse) *{ Yftfu{l. (reaction) z-dfi
(iii) Bs-fi +izie nr 3rif,qI6 fi-s frqrf,{

l20l

t20l
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