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INSTRUCTIONS
1 .  SECTTON-A

each .
2 .  S E C T I O N  -  t 3  &  C .  h a v e  F O U R  q u e s t i o n s  e a c h .
3 '  A t t e r n p t  a n y  F I V E  q u e s t i o n s  f r o m  S E C T I O N  B  &  C  c a r r y i n g  E I G H T  n r a r k s  e a c h .
4 .  S e l e c t  a t l e a s t  T W O  q u e s t i o n s  f r o r n  S E C T I O N  -  B  &  C .

SECTIOI{-A

1. Write briefly :

a) Deftne property anrJ ntention its nrain characteristic in rel:ition to l cyclic process,

b) Define specific heat. Why there are two specific heats lor gases?

c) Name and stafe tlie property introduced by the first larv of thernrodynanrics.

d) Show tliat the work done in a steady florv prr:cess is given b5,- l,',tp .

e) Ex,plain the concept of'Clausius Inequality.

0 Contment onthe statement, "The entropv of the universe teitds to hr.: ma.ritnum".

g) Define the terms avaiiable energy and unavailable energl'.

h) Horv IC engines are classified?

D Give the position of centroid of a triangle and sernicircie.

j) Giv'e composition and uses of high carbon steel and high s1;eed stecl.

SECTION.B

2. a) Set up arr expression fbr the displacement work done ciuring lnv arl'itrary process. (3)

b) Air initially at 75 kPa pressure, i000K ternperatitre and occupying a volume of

0.12m3 is compressed isothermally until the volurne is halved end subsequently it

undergoes further compression at constant pressure till the voht:tie is halvecl again.

Sketch the process on p - V cliagram and make calculations for'n'orl< done. (5)
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3. A steadv f'low of rvater at enthaipl' 250 kjlkg enters a section of the heating plant of'
builciing in which rhere are no punlps. The water reaves the secti.n at entharpy Via ui,,ug.
The exit pipe is 2-5 m abol'e the-inlet pipe. Neglec-ting changes in kinetic energv, makecalculations tbr t ire lreat transfer Aom thewaier. 

--- -- '- 'D' '  
(g)

a) Prove thiit the effrciency o1-an engine working on a r:eversiblc cycle depencls only on
thc: temperature of source and sink and is independerrt clt'rire .,rorking fluid. (4)

b) A reversible heat engine receives heat frorn two thermal rc.servoir.s at g70 K and580 i(' and reiects 50 kw of heat two a sink at 290 K.lf the cngine output is g5 kW,make caiculaticns for the engine efficiency and heat supplieci try each reservoir. (4)

5 . a) shorv that whenever a sysrenl executes a comprete cl,cricpr()cess, ,lF * less rhan

4 .

zero or in the lirnit is equal to zero.
sVStem.

Hence prove that entr()py is a property of the
(4)

b) A fluid transfers 2000k.1 of heat to the envircnmenr at 300 K. Il.the enrropy change ofthe t'luid is--5 kJAt cletermine the overall entropv change and commr:nt on the pature
of the process rvhether possible, reversible, irreversible." G)

6.

7.

SECTION-C

Derive an expression for efficiencl'ancl mean effective pressure for a Dual cycle. (g)
A vertical cylincier with diameter 30 cm and height 40 crn is toppe<.i by a right circularcone of sarne diameter and height 20 cm. Find the c.(1. of the composite body from tht:apex of ' the cone. (g)
a) Differentiate between the fbllou,ing :

i) Creep and larigue

ii) Yield stress and proof stress

iii) Ductile and brittie fiacture

Lr) what are the '"otnmercial allcys of aiuminum? Briefl-v ciescrib.-- rheir cor.,rpositionuses.

A diesel engine operates
I I  cm bore and 13 cm
compression the air is at
stroke volume, find :

o' iire air standard dieser cycre. The e'girrc rras six cyrinders of
,stroke. The engine, runs at ,2000 

rpln. {t the beginning ofI bar and 26"c. h the clearance volurne is l?.5 Jrercent of the

8 .

(6)

and
(2)

9.

a) conlpression ratio.

b) pressure and teinperature of the air after compression.
c) thermal efficiency and porver output if the air. is heated to i370"(

2 | r,4- s41.0t

(8)
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