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S€?arato a|lsw€r b@k mllst b. us€d fof eadl Section iD the subject Geology,
Engineeriog matcrial of civil brmch and S€p€mte answer - book must bs ilsed
for Section A and B in Phannacy ard Co$rctic Tech.
Answer ury thtce questions from Secrion A aDd any ahroe questions
frotrl ScctioD B.
AssuEe suitable data wherever nccessa4r.
Diagrams and Chcmical equations should be givcn whercver nec4ssary
Use of sli& rule, logarithmk tables, Sre{m rsbles, Mollicds Chan, Drawing
itrstrumcnt' Thcrnrodynamic tablc for moist air, kyduonreric Chans and
Rcfrigetarion clms is FmittEd.

SECIION A

(l) Steam e ers a nrbine at 8 pressure of lm bar ard temp. of rl000c. At the
' exit of the turbine the pressrup is I bar and the cntopy is 0.6 J / g.k greater
than that at inlet. The [troc€sE is adiabatic. Find the work done by the siean
in J/g. What is the mass flow rate of st€am rEquired to produce a power

7output of I KW ?

(b) Derive the cxgessioo for i[ev€rsibility m energy loss in a process exe.cutcd
by:
(l) ctoscd system (2) steady flow systan. 6

2. (a) An irleal gas of rnolecular weight 30 ard 1 = 1.3 occupies volume of
1.5 m3 at 100 tPa and 7ilC. The gas iB comprcssed according to the taw
pulg = const. to a pressu€ of 3 MPa. Calcirlarc volume and tempenture
at dre erd of compression and find work done, heat u-aDsfcrrd and cbange
of entopy. E

O) What do you undersurxl by lost wo* ? Give the exprcssion for the enuopy
geffrstion rate for s contsol volume of a steadj, flow system. 5

Noac (l)

a)

(3)
(4)
(s)

I
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3 (a) A rcversible engine works bctween three thcrmal resewiors A. B and C. Thc
engine absorts equal amount of heat ftom thermal reservoin A and B kept
at Emp. T^ ard TE repctively and rejects heat to thermal reservoir C kept
at temp. Tc. The efficieEy of engine is a dmes the efhciency of reversible
engine, which works between the two rqsevoiri A and C, prove that

{ =<z--rl -r(r-";+
(b) Show that for Van dcr Waals gas.

cp-Cv= R

,_ 2a(v-bf
xR.T

8

5

4. (a)

o)

Derive the Stefan - BoltuDan law by using therrnodynamics relations. 4

A 5-kg iron block initially at 35dC is quorched in an insul8tsd tank that
contains 100 kg of water at 3dC. Assume the wEEr that vaporizes during
process is condenres back in the tank and the surroundings arc 2dC and
100 kPa
Determine

(a) Final equilibrium temp.

(b) The exergy of combined system at initial ard f[ul state

(c) The wasted work potential thrring this process.

Assume - Ci = 0.45 KI / kg. K.
Cw = 4.18 KI / kg. K. l0

5 (a) Prove that thermal efficiency of Camot cycle is frmction of temp. of source
and sink and independent of working substance. 7

O) 0.1 m3 of hydrogen inirially ar 1.2 Mpa 20dC a reversible
isodlefmd expansion to 0,1 MPa. Find

(a) Heat Eansfe[Ed during the process

O) Entropy change of the gas. 6
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SEICIION B

6. (a) Starting from general expression for the second law for conuol volume,
sltow that for unsteady state unsEEdy flow process

( mr Sr-m, s, )*+f MeSe-f mi si> j (+).,

'1

6

(b) Explain thermochernical energy ard chemical energy and definc second law
cfficicrrcy of reactive systeflr. 7

(a) A quantity of stcam at a. prcssrlle of 2.1 MN/m2 and 0.9 dry occupies a
volume of 0.427m3 , it expands according to law PVrs = const. ro a
pressure of 0.7MN/m2. Decrmine work trarsfer and beat exchange between
system and sunounding in kJ. 1

(b) A quanlity of mixtue of ideal gas has a pressure of 70OkN/m2 and it
ocupies a volume of 0.014m3 at a temperahre ofl500c. The gas expands
isothermally to a volume of 0.0t4 m3.

Determine change in entropy. 7

8. (a) A gas mixture at l0O KPa , 250C has a mass analysis of 18% H2 ,

32% , Nz a 50% 02 Determine,

(i) The panial pressure of components

(ii) Constant prcssure specific heat.

(b) Balance the chernical equation for combustion of octane CsHlg with
dEo!'atical air amounr. Also furd theorrctical Air - fuel ratio. 7

(a) What is imporunce of adiabatic Ilame temperaure ? Why is actuaf temp€raue
of rcal combustion Fnocess much less than adiabatic flame temperatue ?

6

(b) A simple steam turbine powcr plant Rankine cycle operats between condenser
pre,ssure of 0.1 bar and boiler press of 3,4,6,8,10 arrd 12 Mpa. Analyse
tlre effect of varying boiler pressure oo cycle efficierrcy ald quality of steam
at oudet ftom nubine. Assune saturated steam at the boiler outlet for each

Fess. 7

6

9
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10. (a) How rc second law efficiency of ideal Rankine cycle can be funproved ?

6

(b) A reversible heat engine opcrsres on a Carmt cycle with upper temperaturc
limit of ,!00 0C ald hrs termal efEcicrEy of 55%. The votume ratio of the
expansion of isothermal proc€ss is 2.8. Deemrine overall volume expansion
ratio (take Cp / Cv = 1.4) j
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