
USN 17ME33

Third Semester B.E. Degree Examination, July/August 2022
Basic Thermodynamics

-l'imc: 3 hrs. Max. Marks: 100
Note: l. Answer my FIVE full questiorts, choosing OIYE full question frorn esch module.

2. Use of thermodynamic hnndbook is permitted.

\l od ulc- I
a. Classify the following as open/closed/isolated system, i) Xerox machine ir) l-C engine

iii) Thermo flask iv) Boiler v) Passcnger getting out of train. (05 Marks)
Dellne the Ibllowing with examples i) Property ii) Point lunction iii) Path funcrion
iv) lntensive property v) Extensive property. (05 Marks)

c. "['he tenlperature't'on a linear (]elsius scale is related to thermometric propefiy'P'by the
relation T: A [n P + B, where A and B are constants the value of P at ice point and steam
point are 1 47 and 5.2 respectively on celcius scale. Determine the temperature
't' corresponding to reading of P at 2.65? (10 Marks)

OR
2 a. Define work from thermodynarLic point of view and derive the expression for work done in

a polytropic process (08 Marks)
b. What are the dil'I'erent types of work done? Derive expression Ibr work done in stretching a

(06 Marks)
I00KPa in compressed quasistatically

2000cm'. Detcrmine final pressure and
(06 Marks)
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c. If a gas of volume 6000cml and at a pressure

according to PV2 : C until the volume becomes
work transfer.

3a.

b

c.

Stare l'r'law of thermodyanam,., unHtffii enthalpy as a propcrty of a sysrem.
(08 NIarks)

Deflne specif ic heat at constant pressure and constant volume? Find the relation between
Cp, Cu and R. (06 N{arks)
Air is flowing rn a 0.2rn diameter pipe at a uniform velocity of 0.1m/s the temperature and
pressure are 27nC and l50KPa respectively" Determine the mass flow rate of air assuming
R: 0.287kJlkg K. (06 Marks)

a

b

OR
Define the following i) 'l'hermal reservoir ii) SoLrrce iii) Sink

C.

system?

Module-3
a. Define reversibility. Explain the factors that causes the irreversibility
b. State and prove Canrot's thcorenr.

I of 2

With block diagram derive COP fbr refrigerator is less than COP of heat pulxp by unity.
(06 N{arks)

A reversible heat pump is used to maintain a temperature of 0"C in a refligcrator when it
rejects heat to the surroundings at 25"C the heat removal rate is l440kJ/min determine COP
of the machine and work reqr-rired? It the required input is supplied by a reversible engine
which receiver heat from 380"C and re.fects heat to atmosphere determine overall COP the

(06 Nllarks)

(08 Marks)

(08 Marks)
(06 N{arks)
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Two reversible engines A and B working on Carnot cycle operate in series such that cnsinc
'A' receives that from source tnaintained at 600K and rejects heat to att iutertncdiatc sirlk

maintained at Tz. Engine B receivcs heat rejected by engine'A'through intcnncdiatc sink

and rejects heat to a sink rnaintained at 300K. If both the engincs have samc el'l'icict-tcv

determines the intennediate ternperature Tz. (06 N'larl<s)

a.

b

OR
State Clausius theorem. Show that entropy as a property of a systern.

Find the change in entropy lor the {bllowing process :

i) Constant volume process ii) Isothermal process.

Irind the entropy change o1'5Kg of a perfect gas whosc tctrpcratttrc varies

200"C during constant volunte process the specilic heat varies linearly
temperature and is represented by relatton Cv: 0.45 + 0 009'f k.T/.Kg K.

(08 r\'larl<s)

(06 NIarks)

[r'om l50"C to
with absolr-rtc

(06 N,larks)

(06 )larlis)
(06 NIarks)

throttlirrg

(0tl NIrrks)

iii) Molc h'action
(10 Nlarlis)

5(ln =:R
-)

(10 llarks)

tcrms of critical
(08 \'larks)
(04 )Iarks)

and terlpcraturc
(0tl \larks)

a.

Module-4
Define the following i) Available encrgy ii) Unavailable energy iii) lrrcvcrsibility
iv) Second law of efflciency. (10 Nlarl<s)

A system at 800K receives heat at the rate of 4000k.1/min from a reservoir at 12001(.

The temperature of the surrounding is 300K. Assuming that the ternperature of thc soltrcc

and the system remain constant dLrrrng lreat transfer obtain i) the net change ol cntropy
during heat transfer ii) Decrease in available energy after heat transfbr. (10 )'larlis)

8a.
b.

OR
Define the fbllowing : i) T'riple point ii) Sublimation iii) Dryness {iaction.
With neat sketch, explain the working ol'throttlitrg calorimeter.
Determine dryness fiaction o1'the steam sarnple when tested in a scparating and

Calorimeter and the hllowing data u,ere noted
i) Pressure of steam sample is 15 bar
ii) Pressure of steam at exit is 1 bar
iii) Temperature of steanr at exit if 150"C
iv) Water collected from separating calorimeter in 0.2 Kg/nrin
v) Discharge collected at exit is 10Kg/min.

Module-5
a. Define the following : i) Avogadrd's law

iv) Daltons law of partial pressure.
b. A Gas is raised from 30'C to 120'C calcuiate

i) Molar specific heat at constant pressure
il) Specific heat at constant pressure

iiD Specific heat at constant volume
iu) Change in enthalpy

ii) Mass fraction

Assume molecular weight o1''gas 40 Kg/Kg mol and gas lbllows the reiation

OR
10 a. Derive an expression for the Vander Waal's constant'a'and'b'in

properties.
b. Write a note on : i) Compressibility f'actor ii) compressibility chart.
c. Determine the specifrc volume 'o{'hydrogen gas when its pressure is 60 bar

is 100K by using i) compressibility chart ii)rVander Waal's equation.
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