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FUNDAMENTALS OF MECHANECAL ENGINEERING

qle' O v{q-wl?trriw4$ r?wdlfr
Note : There are THREE sections in the pper A, B and C.

(ii ) dm g Cvr fur t * a* n qvrf * 3d( Afus t vdq qn qq eio 6'r d ga

sfi16 ssagfravor*vwl*l r

Answer all the I0 parts of the question No. I in Seclion A. Each part carries

one mork and all l0 parts hove obiective type questions.

(iiil *lnO*s vwlttffia vwl*nrilfuq 1vfiatw3 aiootts4

Answer any 6 questions out of the E questions in Scction B. Each question

canies 3 marks and to be answered within 5 lines / 50 wotds.

(iv) Can fr * c *if l t ffi t vn}* rat 416u l edr. twao16 6r t ('{
3+6t ts dtttz. / tso ll,E,llr,ar dfrs r
Answer any I queslions out of the 6 questions in Section C Each question

carries I mark and to be answered within 15 lines / 150 words'

(v) ede dqF'/q*efivdf qlnca(wsqadAfrq t

Solve all the questions ofa section conseculively logether'

(vi) EH ttrrl3tl t 3R( dn fr fuft I 3iM elan I *a ? r

Only Engtish version is valid in case of diference in both the langtages'

im-q
Section - A

l. (i) ffiktii*lcrr*rutwYu{f 7

ffirsrq,tritt
Timeallowed:3Hoursl

(a)  。
'Ч

H:・l

(C) 3肝 歌Π

(b) 蒻

(d)  Ч""

(b)Pressure
(d) Densi,

(l of4)

1ufu*aeeio, oo

lMaximum Marks : 60

Which of the following is an extensive property ?

(a) Temperature
(c) Volume
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A system in which heat crosses lhe boundary but not the mass is called ?

(→ コヽ 蒻
(c)縁可市

(a) Open system

(c) Isolated system

(a) Rn s{wdqs-fic

(c) {alqyfr-c

(O H=U+PV
(C) H=PV― U

(a) Aluminium
(c) Brass

(a)H=U+PV
(C) H=PV― U
For a system. enthalpy is represented by -

(b)マ 覇

(d) u¬脈n4祠

(b) Closed sYstem

(d) Homogenous sYstem

(b) QnqrqYfic
(d) qqilfr$rc

(b)H=U― PV
(O H=― (U+PV)

0)H=U― PV

“

) H=― (U+PV)

(b)  Steel

(d) COpper

(り  Q=KA

(d) Q=KA

(iii) qRffif{ur PVn = C i n 6,r un rfai, d crfrql s-{clld i -

If the value of n is zero in the equation PVn = C, then the process is called -
(a) consEnt volume pnocess (b) constant pressure process

(c) Adiabatic Process (d) Isothermal Process

(iV) ftFd iil + fds, q+d d ftq em sdcr qrdl t -
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Which of the following has maximum value of thermal conductivity ?

(宙)薇 司●Ч:Ч回"刺~さ
~

(→ Q=―KA■     0)Q=KA

(c)  Q= KA十               (d)  Q=KA
Fourier equation ofhcat conduction is―

(a)Q= KA士

(c)Q=KA主

ｄｔ

一
む

む

一
ｄｔ
　

　

ｄｔ

一
Ｌ

Ｌ

一
ｄｔ



Pレ:31)()1 (3 oF4) 7241)

(a)Ч l。■

(c)f断諫回

(a) Conduction
(c) Radiation

(b) 。q〔」

(d) 鏑 1■0

(b) Convection
(d) All ofthe above

(b) 。q〔・l

(d) uuЧ
"

(b) Convection
(d) Fusion

(3)

い う OЧ l¬ 甲 鞠 ■含ヾ 劇 HR"Hmく Чf泊 雨 前 ミー

lleat transl'er fiom one place to another takes place through -

(宙‖)洒椰 含載輛 駅硼ゴ諭可晰ヽ■lu a.Ч :爾。●RまΠミー

(a) ftfu{ul
(c) qIFFI

(破)我 α=072v=024.蒻 β司珊 詢 ―
(a)  002                     (b)  0004

(c)  004                     (d)  0002
lf α=072.v=024.thcn the valuc ofβ  is―

(a)  002                   (b) 0004
(c)  004                     (d)  0002

(ヽ )蒻

…

     (α)=0,赫    (β )=oざ k oЧくu:。 l(V)=1.7可 詢 ξ 可)喘 〔lЧ 噸 l

ミ
(a) :6,rfilfqo-g (b) sn(fr's
0 緊Rf聰       oⅧ ゴ 驚

When absorptivity(α )=0,ren∝ J宙ty(β)=O and tmnsmissivity(v)=1,then the
body is said to be a -
(a) Btack body G) White bodY

(c) Grcy body (d) TransParent bodY

+fli-{
Section - B

3ridks s-qf si qffi d qftqrft-d fffuq t

Define lntemal energy and Enthalpy.

oqFrta-6 m rkmf Aqq srgEi t

Explain Zeroth law of thermodynamics.

uqrqftfi * frfrq f{cc + wrfuqs 6erq d Pdfuq I

Write the Clausius statement of second law of thermodynamics'

Transfer of heat by actual movement of molecules from hot place to a cold place is

known as -
(a) Radiation
(c) Conduction

(lX10)

(3)

(3)
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5. sqdqrq+frFrql-+rfr dsrgrgi t

Explain different modes of heat transfer' (3)

6. rrft+trn+lqfrtfiRafffrq t

Define Critical insulation. (3)

7. ri{rcf,Tl a Ee+fcfuqr-6,FqF$r$ t

What is Conveclion ? Explain its differcnt types' (3)

B. Grh{q+€sc-@rfdccdftrM t

Write Stefan Boltzmann law of Radiation' (3)

9. *aorfq€Trq?ftqqfrfuq t

State the Wien's displacement law' (3)

*ffi-fr
Scction - C

ro. wrqftr8 dz i nrq er srgil t ifr0ra r+n * deJ *t rqrtror sfrF srsr{A t

What do you understand by thermodynamic system ? Explain different types of

thermodynamic systems with example' (8)

t,. 3;qqftr6 * cqc ftqc Sqqfr ff :reqfiqn slqcsr{t t

Explain the first law of thermodynamics and concept of entropy' (8)

12. I m3 is i too oc irFrsnq q 2 barqFl c{ i, d l0 barqn (6 rifrEd f+ql qrdl i t

6rqtanq, sEn<wl q{ 3liats sqt { cMr nld fffui - fi rmq (a) Rn sTFrdc

6; urcrff i r uri arg * feu R = 0.287 kJikg K 
" 

c" = 0'7 I 8 kJ/kg K

I m3 of air at 100'C temperature and 2 bar prcssur€ is compressed to l0 bar pressure'

Find work done, h"at i;;haG and the change in inamal energy if rhe co_mpression is

iuicon*, roiu'n. Oi r*rrt"t J. For Air R1 0'287 urkg K and c, - 0'71 8 u/kg K' (E)

r r. ffiqt ftqq + qrsrri qi sqq sqr {q{q Uqis 61 qfurfud frHq I

Explain Fourier's law and define overall heat tansfer coefficient' (8)

14. ftft{u:s{ fr t{R i qrea enr E}f qre *q wrarq ff < tQl + sd-+,ol ff Eilfd
fffrq t

Derive rhe equation of radial heattransfer (Q)

cylinder.

by conduction ttuough a wall of
(8)

ls. {&qilqqsr{i :

Exolain in brief :

(i) erqrracriqlGEs6 tflff,6 E(dl
Dimensionless number and their physical sigrificance

(ii) 3ffi*6 rIR qd frretu sr fEfu{q e,I frqc

Emissive power and Kirchhoff s law of radiation (4x2)


