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Instrnctions: (l) This Question paper has two sections. Anempt each section in separate answer book'
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.
(4) Use of Steam Table is allowed.

SECTION: I

e.l (a) What is thermodynamics? Explain thermodynamic properties and systerns along with (5)

f igure.

(b) Explain Zeroth law of thermodynarnics with any practical instrument working on it. (5)

OR

e.l {a) Derive an expression for heat transfer for reversible Polytropic processes also draw it on (5)

PV diagram
(b) r\ ir  ar 1.02 bar, 220C init ial ly occupies a cyl inder volume of 0.015m3 is compressed (5)

leversibly and adiabatically by a pision to a.pressure of 6.8 bar. Calculate:
( i) Finaltemperature ( i i)  Finalvolume (i i i )  Work done'

Q.2 {a) Write Kelvin-Plank and Clausius statements. What is PMM *l l? (5)

(b) r\n ice plant working on a reversed Carnot cy,cle heat pump produces 1.5 tonnes.of ice per (5)

Day. 
'fhe ice is formed from water- at 00C ani the formed ice is maintainetl at 00C. the heat

is rejected to the atmosphere at 250C. the haat pump used to run the ice planl is coupled to

a Carnot engine which absorbs heat fiom u rour", which is maintained at 2200C Burning

liquicl fLrel with calorific vaiue of 44500 kJ/kg and rejects the heat to the atmosphere'

Dctcr rn ine:
(i) Power Developed per hour ( i i)  fuel consumed per hour
l 'ake enthalp), of f  usion of ice - 334'5 kJ/kg_

e.2 (a) F.xpiain Entropy luith **u*ple. Derive uo?frr*rr,on for change in entropy for isobaric (5)

llrocess.
(b) A fluid unilergoes a reversible adiabatic compression from 4 bar, 0.3 m' to 0.008 m' (5)

accorcjing to the lau,, pvr " = Constant. l)etermine:

{i) Change in Enthalpy
(iv) Heat Transfer

(i i)  Change in Intemal Energy (i i i )  Change in Entropy

{v) Work l'ransfer

Q.3 Atteinpt any hvo of the fol lowing.

(u) l,.rirleil Exergy rvith exarnple along with decrease in available energy rvhen heat is (5)

tr:irrsfbrred through a finite temperature difference.

(b) .i\ s)rsrem ai 500K receives 7200 kJ/rnin tioin a source at 1000K. The ternperature of (5)

ittrnospirere is 300 K" assuming that temperature of a syst€m and source remains constant

,r.lLrring heat transfer. Find out:
(i; tlre entropy produced during heat transfer

{ i i )  t l re decrease in avai lable after heat transfer

, j r is,r  shou i t  on l -S diagram.

ic) i)ii-ti:reltiate open and close therrnodynamic Systems. Derive an expression for SFEE. (5)

Page li2



/
{

SECTION: II

Q '4 (a )V r i t easho r tno teon fo l l ow ingsanda l sod raw i | onPVd iag ram. (5 )
(i) saLLrrared liquid lii; saturated Vapour (iii) wet Region

(ir,) sLrb-cooled liquid (v) sLrperheated steam

(b) A p|essure cooker contains 1.5 kg of saturated steam at 5 bar' Find the quantity of heat (5)

*,hicli r'ust be rejected so u, to ,idu.e the quantity to 60% dry' Determine the pressure

ancl tetuperature of the steam at the new state-
OR

Q.4 (a) h,xplain and derive adiabatic mixing of perfect'gases' (5)

(b) .1r 'essel of 0.35 m3 capacity contains 0.4 kg:of carbon monoxide and 1 kg of air at 20'C' (5)

cr'tlcttiate:
(i) the partial pressure ofeach constituents
(ii) the total pressure in the vessel - -.- ̂ ^a 1r.1o./'l 'ake gravimetric analysis of'air may be taken as 23'3}/ooxygen and76'7% nitrogen'

Q.s ia)
(b)

t l .s {a)

tb)

llcrive all Maxwell's equations.

l-)crir c first and second TdS equations'
OR

Over which cycle a thermal power plant works? Do the energy analyses of that cycle

aiong rvith draw it on PV and TS diagrams'

i1 a ihermal power plant, steam at inlet to turbine is saturated at a pressure of 35 bar and

tirc ,:xlraust pressure is 0.2 bar. Determine:
(i) pirrnp work (ii) turbine work -(iii) efficiency of cycle

(ir,) Condenser heat flow iate iv) dryness fraction at the end of the expansion'

i ' \SSrime f low rate of 9.5 kg/s'

rilteruilt an! t'uvo of the following'

i)rr r^.,hich cycle petrol engine works? Derive an expressitln for that cycle also draws it on

i ' \ i  arrt i  TS diagram.

!l i ' ln ' the foltowing cycles on PV and TS diagrams:

(r; Srir l ing cycle 
- '  -( i i )  

Ericsson cycle ( i i i )  Atkinson cycle

i i , , ;  t) iesel Cycle (v) Carnot Cycle .r, ,  _ -.--__
('.rlculate the percentage loss in the ideal efficiency of a diese'l engine with compresslon

r';rr i i ,  l -1. i f  the'fuel cut-off is delayed from 5% ts \Ys'
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