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tlrrt larr, P .= I l'- +: I, whcrci vl
'V' changcs fl'onr l0 to 30rnr.

( l0 Marks)

Basic Thermodynamics

O M.r Marks: loo
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coresponding to a reading of P : 2.5 on thc thcnnonretcrs.

OR
State Zeroth law of thennodynamics and explain in detail.
Define Quasistatic process. What are its characteristics'/

Module-2
a. Explain the pdv work and provc that work is a path lirnction.
b. Explain path and point firnction.

c. A closed systern undergoes a Quasistatic process accordirrs tt'r

'P' is in N/cm3 and 'V' is in m'r. Calcr-rlate work-done u,lrcn

The Ernf in rnillivoitmeter in a thennocouple with the test .ir.urctiorr at toC on a gas

thermometer scale and ref'erence "junction rt lcc point is given by
e = (0.0361t + 1.33 x 10-t')mV. The rnillrrroltmrtcr is eulibTated ilt L:c and sterm points.
What will this thermometer read in a place rvhere the gas tircnlonrctcr fcads 5O'C')

(10 Marks)

GBffi. ffiHEME

Note: I. Answer any FIYE full questions, choosing O|iE full questiort .fi'om euch moclule.
2. Use of Thermodynomics data hcnd book permitted.

Module-l
a. Define the followirig with example:

i) Closed system ii) Open-systenr iii) Isolated sy'stcrn ir ) lrrtcnsirc-property
v) Extensive property. (10 Marks)

b. The temperature 't' on a thermornetric scale is dcflned intcnns o1'a plol"rcrty 'P' by the
relation t: alnp * b, where 'a' and 'b'are constant$. -l'hc te'rnpcraturc of thc lce point and
steam point are assigned numbers '0' and '100' respective ly. l:xpcrilncrrt sivcs value s of 'P'
as 1.86 and 6.81 at the lce point and steam point respcctivclv. HlalLratc tlrc temperature

frR
a. Briefly describe internal energy in a property of thc systcrn. (04 Marks)
b. Derive the steady florv energy equaticn for a singlc strcartt of lluicl ctttct'ing and leaving the

control volume. (06 Marks)

c. A turbine operates under steady flor,l' conditions reoeiving steatn at tltc firllor.ving state;

pressure is l.2MPa, temperature is 188'Cl, enthalpy is 27r35kJrkg r,clocitf is 34nr/s and

elevation is 3m. The steam leaves the turbine at the fbllorving statc: prcssrtre is 200MPa,

enthalpy is 25lZkJlkg velocity is 1O0nris ancl elevation is Onr. llcat is lost to the

sur'roundings at a rate of 0.29kJ/s. lf the stearrr flow rate is 0.42kgrs. l)cfcntritte the power

output from the turbine. (10 Marks)

I of?



5a.
b.

Module-3
Establish thc equivalcncc of Kelvin-Planck and Clausius statement.
What is perpctual motion of Il-kind? Explain.
ln a hcat engrnc, thc temperature of the source and qink are 700"C and 50"C
The hcat supplicd is 5M.l/nrin. Fincl the power developed !y th: engine.
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(08 Marks)
(04 Marks)

respectively.
(08 Marks)

(10 Marks)

OR
a. Slrou, that entropy is a property of a system. (04 Marks)
b. Statc and explain C lausius inecl,raiity. (08 Marks)
c. 2.5kg ol'uir al a prcssurc of a 2bar and 26"C fbrms a closed system, which undergoes a

constalrt prcssurc l)foccss rvith a heat addition of 650kJ. Calculate: i) Find temperatirre
iil ('hanuc in intcnral crlcrgv iii) Work transfbr iv) Change in entropy. (08 Marks)

ntboute-a
ir. Dcrii'c thc c.rprcssion of ma.xiurum work obtainable frorn two finite bodies at temperatures

ol'T'1 ltntl '1'3. (10 Marks)
b. l^lrn' ol'air is heatcel rcvcrsiblv at a constant pressure ftom 300oK to 600"K and is then

coolcci rcrersibly at constant volume back to initial temperature. lf the initial pressure is
I bar. ('alculatc nct hcat flow and overall change in entropy. Also represent the process on

'[--S cliaglam. Takc C,, :1 OttS;[1O ; R:0.287 kJ 
, C. :0.7165 kJ

kgK kgK

1t

OR
With neat ske tch. erplain the metirod of measurement of dryness fraction of steam using
separating throttlins calorimeter (10 Marks)
I)cfinc the- tenns i) Sensible heat ii) Dryness fraction. (04 Marks)
Find tlrc cntropv of one kg of sr"rperheated steam al25bar and a temperature of 290oC. The
s;-rccilic hcat ol'the superhcatecl steam is 2.1k.l/kg'K. (06 Marks)

Module-5
ir. Statc 1hc i ) ( iibb's Dalton's.larv of pafiial pressutr ii) Amagat's law. (04 Marks)
b. A tank has a volunre o1'5m'and contains 20kg of an ideal gas having a molecular mass of

l-5. Thc tenrpcfiltllre is i5"C. What is the pressure? (06 Marks)
c. ;\ r'csscl of l.5rri' capacity contains lkg-moie of Nitrogen (N2) at 100"C. Evaluate the

specilic volurnc iincl pressurc. lf the gas is cooled to 30oC, c'alculate the final pressure,
chzrnsc in spccilic ir,temal cnergy and specific entl"ralpy. The ratio of specific heats is 1.4.
One ke-rnole ot'Nitrogen is 28kg. (10 Marks)

k

QR10 Dcline thc tirllorvins:
i) ldcal ancl rc-al gas

ii) Statc ancl crplain the Vander Waal's equation of sfate
iii) ('orrrpressibilitl, fbctor'
ir') La* o1''con'csponding stafes
r') tscattir'-Bridgemanequation.
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(20 Marks)


