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(iii) Isolate$ system (iv) Adiabatic system

',::::::. 
=

.i::::: !1

1l:,'{

Third Semester B.E. Degree Exam , June/July 2023
Basic Therm rcs
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Note:I. Answer any FIVEfull questiilns, ffiT-Qrfrng ONEfull questionfrom each module

2- Ilse of thermodvnumic data hund liWle is Dermitted !F'2. Use of thermodynumic data huud
in ;::ii

is permitted
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I a. Define the following with exa

Time: 3 hrs.

2a.
b.

3a.
b.

c.

4a.
b.

c.

5a.
b.
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What is thermodynamic equilibrium?
system. 
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The temperature,j,.t,l,on a Celsius thermometer spale is defined interms of property P by the
qq 

,, 'o"*"
relation P =,e t::jwhere A and B are c*oiBtdits. At ice and steam points the value of 'P' is

1.86 and 6-81op.6spectively. Find the vah.ffiF't' for P = 2.5. (08 Marks)

(i) Open system (ii) system

allowed to expand reversiblydbehind a piston

Module-3

Explain

OR
s. Explain how..#$iffiare path functions. (08 Marks)

in fluid at an i

rt ..

.=5
.hpW'tquilibrium can

(08 Marks)
be achieved for a

(04 Marks)

(08 Marks)

(08 Marks)
(06 Marks)

ieversibly with the}iston firmly locked in
of 20 bar. Gqlciilate the net work done by

.,si:twffiir. (12 Marks)
..t'=*..\

r.,,tjidtu|rlrr r ,",,1{I$W s
State the frst lari, of thermodynamics applied to cyclic arid non-cyclic process. (04 Marks)
Derive stepd, flow energy equaSlon foi i single sg** of flow entering and a single streamDerive steBd! flow energy eqwition for a single sffi*of flow enteri
of fluid leaving the control voilume. ':;:

A flyd ggntained in a cyltuder b1 a snring loaded frictioll-ess.piston,A flt$id'kontained in a cylindffiy a spring l.oa{gd frictionless piston, so that the pressure in
the..fluid is the linear fi*u n of volumeilRs- a + bV. The internal energy of the fluid is

",_given 
by u = 3a+3 15 P where u is rpffi in kPa.fV is in m3. Ifthe fluid changes from

1iO t<pi, 0.0: m3 tb+,trl,,l nal state of  00\ffi and 0.06 m3 with no work other than that done
:'on the piston. Find the magnitude and d,{rection of the heat and work transfer. (08 Marks)
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ically heat ertffiC and refiigerator. Give their performance. (06 Marks)
Prove that dlf heat engine worleing between two given thermal reservoir, the carnot engine is
the most efficient one. .**.dm,, (08 Marks)

A reversible heat engiqh,,i)glsupplied 900 kJ of heat from a heat source at 500 K. The engine
develops 300 kJ of netwuik and rejects heat to two sinks at 400 K and 300 K. Determine the

engine thermal efficiency and magnitude of heat interaction with each of the sink. 1or Marks)
.,,i1ili6$$.r:-
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State and pro-ve'ehusius in equality.
tno*,1,,*,fi=iitropv is a propertv of svstem'

I of2

ffiI pressure o{20 bar. The fluid is
&$nng to law P_y,@, constant until the
ly at constanffiqffsure until the piston
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c. A heat engine receives 420 kJlcycle of heat from a sou-{$Ptlat 327'C and rejects heat

reversibly to sink to 27'C. There are no other heat tratd&r For each case of the three
hypothetical amounts of heat rejected (r), (ii) and (iii) given below. Compute the cyclic

integral of * from these results, classify the cyct"gij-].=
T * lr..*''

(r) 210 kllcycle is rejected. 
t*,(iD 105 kJ/cycle is rejected.

(iii) 315 kJ/cycle is rejected. pau,1,,. 
s" w (06 Marks)
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6 a. Defure the following : =.+(i) Pure substance {I} -Tripple point. (iii) Critical point.
(iv) Quality of steam. (v) Subcooled liquid. (10 Marks)

b. A pressure cooker contains !.5 kg of saturated steam at 5 bar. Find the quality of heat which
must be rejected so as to reduce the quality to 60% dry. Determine the pressure and

.,=+ '9 Modulg-4+
7 a. Explain the folle&"fu}g : (i) Gibs and Helm$oltz function (ii) Maxwell relation. (12 Marks)

b. 1.2 mr of a1r i$; ated reversibly at constant pressure from 300 K to 600 K and is then
cooled rev.eisSly at constant volume back to initial temperature. If the initial pressure is
I bar, calculate
(i) The net heat flow.
(ii) fifebverall change in entropy also draw T-S plot foi the process. (08 Marks)

OR

and entrgpy.Also determine tlmwffi(and heat trans&ftl,during the process. (08 Marks)
:-

j: _4a .. 'rdrr$t

OR
.8 a. Derive an expression oJffi'py change for, a,"E

(l) Constant preaimfe process. ;, 
i 

.

(ii) Isothermafoprocess d

b. A fluid undep.gffi reversible adiefu;ry$'compression from 0.5 MPa, 0.2 m3 to 0.05 m3

according to th*-'hw PVr'3 : CoffirytlDetermine the ehange in enthalpy, internal energy
and entrgpy.Also determine tlmwoT{ and heat transfer during the process. (08 Marks)

:,.;=Y OR
10 a. Derive Vander Waals conbtant in terms of critical properties. (12 Marks)

b. Determine the pre;5ure exerted by CO2 in a container 1.5 m3 capacity, when it contains 5 kg
at27'C using..(Ftl*eal gas , (ii) Vander Waals equation.

]v

(r) Dalton's
" (ii) Law of c

Amugat's lawtfdditive volumes.

%.= {ii? comqeffiliilitvgtu.t
(iv) ComphsTibility factor.**11** (12 Marks)

b. A mixture @\aBes contains t ,kg:df COz and 1.5 kg of Nz the pressure and temperature oIA mixture _@\tiSes contains 1 FgffiCOz and 1.5 kg of N2 the pressure and temperature of
the mixtuffie3.5 bar and27 'U Determine (i) The mass and mole fraction of each gas,
(ii) Averag€.inolecular weigh8 (iii) Gas constant (iv) Partial pressure. (08 Marks)lecular weigh8 (iii) Gas constant (iv) Partial pressure. (08 Marks)
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(08 Marks)


