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MECHANICAL ENGINtrERING (Code - 11s1)

q+frftT imFrqfi{ (+ts- r r s r )

Time
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+c

3 Hours

3{t

(i) Attempt five questions. All questions carry equal marks. Question number 1 is

compulsory. Answer any two questions from Part-l and two questions from Part-ll.

The parts of the same questions must be answered together and must not be interposed

between answers to other questions.

(ii) ln case of any discrepancy in the English and Hindi versions, English version will be

taken as final.

(i) W frq seq 6f, dtqqr q=fr qeql fr sqrq eiq tr qeq {irqr 1 eiFrqd tr qrq I t
ffi fr qe't mr sfl{ 0t-{ s{Fr rr t fr qqrl frr trar ftRqr qril-{ qeqJ + ,rTfr sr g{
{Rr sfl{ Rqr qnT qrEq 0t{ erq q$if * wr + frq E q-& frqT qfrqr

(ii) qR eitrfr ert{ ffi TisluT q +i Eri.iit A, fr oi}S {iffiIur fr GTkq qmr Er+n1

Write critical notes on any four of the following : [4x7%=30]

(a) Akerman steering gear

(b) Principal stresses and principal strains

(c) Role of ceramics in heat resistant applications

(d) Merchant force diagrams of machining tool

(e) Perpetual motion machine of first kind

(f) Combustion process in Sl engines.

(g) Solar refrigeration

N{aximum N{arks : 150

oTfYf,dq €{.F : 150

l4x7%=30)1. Frr{fre( E t Rr€ qR s-{ qE-d{"i q}e R&q :

(.3T) qsdq (ffiT FIqr

(q) q5q f,qrq u\{ ryq RiqTq

ffi) dTq qRrtft eUqAfi q mfrs dr rp-6,

(E) qeftFirr (( qr qfra qs erttq
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(q)

({)

(d)

q6d qmR fr uoo qfr qefi-{

qsen{ {q-{ q qE-r. qfrqT

€tr qqtrdq

Part-t / qFI-t

A cantilever shaft 50 mm diameter and 300 mm long has a disc of mass 100 kg at its
free end. The Young's modulus for the shaft material is 200 GN/m2. Determine the

(a)2.

frequency of longitudinal and transverse vibrations of the shaft.

(b) Explain the foltowing :

[15]

[15]

(q)

(a)3.

2. (oI)

(b)

(i) Forced versus free vibration of rigid bodies

(ii) Velocity ratio of epicyclic gear train

(iii) Stability of governors

q-d +trfi-fl arw fr B so frfr. eru fl 0t. 300 Rfi. dq t, * 5* G q{ roo
ffi{rTq sl g{ Bg m'r. tr e1;E + qtRq-d si riTI g*fu zoo GN/m, tr *,qz +
sqfod ot-r srgei fiq-{ rt1 .{rgfr fr r"TEr dtqqr

FrqRfu.( fr erqT d&q :

(i) qid)'( m-Sq + qH qpf pl s-q-q

(ii) ffi-{ FR-{ tr n ilr €Uwil

(iii) T{dr fr RRnT

A hollow shaft and a solid shaft constructed of the same material have the same length
and the same outer radius R. The inner radius of the hollow shaft is 0.6R. Assuming the
both shafts are subjected to the same torque, compare their shear stresses, angles of
twist, and weights. 

tl5l
Write short notes on the following : 

[1S]

(i) Stresses in helicat spring

(ii) The secant formula of columns

(iii) Maximumdistortionenergytheoryoffailure

q{ tr}rfr G q{ frs qrw qs A qElef t frH( t oqr gd Hr{Fr ai-+{ €t{ qqrq qre-ft

H',qr R tr ffi erw fr €Tidk{ FqT 0.6 n tr T6 n-1il gu fu fr,it eTrqd qm a
zid + cTfr{ B, s-qm f}rqr trqrq, q-e + dr"r €ir qorq +t Eon +1Rur

(2)

(0r)
.>
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(q) FrrqRe( q{ etr€ qtc Rfuq ,

(i)

( ii)

( iii)

(a)4.

(b)

(€{)4.

(q)

t15l

t15l

(a)5.

eft=F-d furT E e(
fti-dq + frq t+e srtdT

oTiE+-dq W s-qi P4tft oIs +Rqr

Describe the ABC analysis of irrventory control. What are its uses in industry, advantages

and disadvantages ?

Explain the following :

(i) Capacity planning

(ii) Work and time management

(iii) Just in time technique

\\
{<-r{t ffi+r s H-q+i t q-fim Rqfu"r ry ffi dtftqr HN1 sq},T q ilr+ uqfr.r, snt
u\i g+un flT E ?

FTqfre( fr qcqi dfrq :

(i) qrrdr KrFirr

(ii) q-d si elEq tM.c

(iii) q'€ fl zrEq tffi-fi

Determine the total work

shown in Figure.

Part-ll / qFl-ll

done by a gas system following an expansion process an

t15l

Vm'
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(b)

(0{)5.

Discuss the following :

(i) Mass and energy barance in a simpre steady frow process.

(ii) Kelvin-Plank statement of second law and its apprications.

(iii) T-s diagram of a pure substance and its explanation.

fu* q Rqrq w !t&H * orgmr frETR qBqT * qTE \H q"rffi Enr ftq
sr ftef{q fr&q :

Vm3

(q) ffie-d q{ Tqi fr&q :

[15]

qq g-d H{

(i)

( ii)

( iii)

Rn nqr-s qBqTgs' HrerRq l-Fn nqrs qBqT fi qqqiq 0r\-{ s-qf fl$fl{

frftq-q-sifi M- Br.6 t.{-s ffi 0t{ sq-+ .r-gqafi u Rqrq

(a)6.

q{ gs qErPf + r-s eTte ry qS-*-1q

A pipe (k=180 w/m"c) having inner and outer diameters of go mm and 100 mm
respectively is located in a space of 25oC. How gases at temperature 160oc flows
through the pipe. Neglecting surface heat transfer coefficients, calculate (i) heat loss
through the pipe per unit length, (ii) temperature at a point halfway between inner and
outer surfaces. 

t15l

Discuss the following : 
t15l

(i) Reversible adiabatic expansion of a gas

(b)

I 1s 1/CS/l00 (4)



(ii) Thermoelectric cooling

(iii) Reverse Brayton cycre-based gas cycre refrigeration

6. (eI) qs qr{q (k=180 w/moc) Fru-+ oIidtr{ 0t'{ qTdft qrcr *-qQT: 80 frfr et-r too frft
B, q] fu zs"c + d( q Rrd Br roo B-,n frfuqH w r{ \q qEq fr qreqq fr q-dfi

tr sao +1 oeT ERiil{"T Uurrd rfl-{A gq, Tcrfl dftq (i) qnq t fil fr-s q-r $r.
drv, 1ii; oTidR-{ otr qrd-fr Hil6 + qq Gig sl (Nqr{l

(q) ffifun q{ Tqi ffiq :

(i) \q n qRrq-m qEqAE-{ Rw'R

(ii) qffiRIE6 qfti,r

(iii) Rqd i-cq qm-enqrFo \u m qqfif,{

7 ' (a) A spray type desuperheater is supplied with water at 60oC. lt is connected in a steam
line carrying 2 tlh of steam at 35 bars. Calculate the amount of water that must be

sprayed per hour to maintain steam at 400oC when the boiler load causes the steam to
leave at 450oC. 

I15l

(b) Write short notes on the following : t15l

(i) Site selection of nuclear power plant

(ii) preventive main tenance methods in a power prant

(iii) Differences of base and peak load power plants

7- (0{) q{ & q-sR + *sq.&er fr oo BJr tRqqH tr{ qlfi dr 01qffi fr q-ft tr q6 35 qR
q{ 2 vh qN A qri <r-fr q{ F&q dtqq t g-.sT gs{ }1 qo1-{r dfrq fu +oo"c q{ qN
d qtrq {qt + Rq qfr qt qffi fr ffi q,{T sr Bs-{H +-crT qTEq, qq fr{fl-{ frs
* +nq qN 450"c r{ qra{ ft-oefr tr

" (q) ffift--( q{ e11-f q}d R&q ,

(i) q{qTg s-qt TiziT qr Rrf, q?H

(ii) Rqfr Tizir ii R-qrd {q{qrq + ffi-+

(iii) aH 'rfl-{ fr-d ft-s qr+{ Rid m ffi
----- x -----
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