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BASIC THERMODYN

Paper : ME 301

Fult Marks : 100

Time : Three hours

The ligures in the margin indlcate
full marks for the questions.

Answer ang fiae questions.

(a) Define thermodynamics. State the
various laws of thermodynamics. 6

(b) What is the relationship between a
system and its environment when the
system is /ii adiabatic, (iil isolated ? 

a

(c) State the difference between extensive,
intensive and specific properties of a
thermodynamic system. 4

', (d) Explain the terms-state, path, process
. and cycle. 5
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2.

(e)

(a)

(b)

Differentiate between hornogeneous and

heterogeneous sYstem. 2

Differentiate between absolute and
3gauge pressure.

A system has a mass of 4kg and it is
*orirrg at a velocitY of SAmls and
heighi 100m above the sea levei'
Determine its potential energy and
kinetic ener$r relative to the earth'

5

The pressure measured by a pressure
g",rg. is 5000 kN I m2. Barometric
pt""trt. of the atmosPhere is 76Omm

of mercury. Find the absolute pressura

State whether the following properties
of a system are intensive or extensive :

Pressure, temperature, mass, density,
volume, sp. volume, altitude, surface
area, kinetic enerry, velocity, electric
charge. 6

(c)

(d)

(a) Explain the term energy' Explain
uaiio.r" forms of energr' 5

, ,' '(b)...t'"Discuss the second law of
tlrr"rrnndvnemics with Kelvin-Planckermodynamics with Kelvin-Planck

3.

Clausius statements.
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(d.)

(a)

{c} Define thermodynamic work' What are
'*/ iue and (-)ue work interactions ? 5

In what resPects are the heat
work interactions {i) similar
(ifl dissimilar ?

A non-flow reversibie process occurs
for which Pressure and volume are

correlatecl bY the exPression

p =(V' +olv) where P is in bar and V

is in' m3. What amount of work will be

done when volume changes from 2 to
+m3? 6

Consider a gas enclosed in a piston-
cylinder arrangement'- The gas is
lnltiatty at 150kPa and occuPies a
volume of 0'03m3. The gas is now
heated until the volume of the gas

increases to 0'1m3. Calculate the work
Jorr" by the gas if volume of the gas is

inverseiy proportional to the pressure'

The pressure-volurne correlation for a
,rorr-ilo* reversible process is given by

p = (8 - 4V) bor, where I/ is in m3' If
isoL; of work is suPPlied 161:'the

and
and

4

4.

(b)

(c)

system, deterrnine the fin{ .pt".""},l:;il;;i"*. or the sYstem';"d;;i"me of the sYstem' Take initial
volume = A'6m3. 8

)l
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a

5. (a) In a'gas turbine unit, the gases flow
through the turbine is 15kgls and the
power develoPed bY the turbine is
L2OAAbW. The enthalpies of gases at
the inlet and outlet are 126OkJ/kg and
4OO\J/kg respectively, and the veiocity
of gases at the inlet and outlet are
Sarn/ s and" LlAm/ s resPectivelY'
Calculate; B

(t) the rate at which heat is rejected
to the turbine, and

(it) the area of the inlet pipe given that
the sPecific volume of the gases at
inlet is O'45m3lkg.

(b) A Carnot cycle operates between source
and sink temperatu.res of 250"C and

-15'C. if the system receives 90/€J frorn
the source, find:

0 Efficiency of the sYstem

(il) The ret u.'ork transfer

rejected to sink.

eat engine is suPPling heat at tire
of LTAAkJ/minanJ, gives an outPut
9kW. Determine the thermal'

and the rate of heat re;ecLion"
5
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6. (a) What is a pure substance ? What is
meant by phase of a substance ? 3

(b) What is the main feature of triple
poin.t ? State the values of pressure and
temperature at the triple point of water.

(c) Define quality and dryness fraction
steam.

Differentiate between internal and
external combustion engines. 4

Explain with suitable sketches the
working of a four-stroke otto engine.

7
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(e)

s3 (ME 301) BATD/G 5 100


