
Third Semester B.E. Degree Examination, Jan./Feb. 2023
Basic Thermodynamics

Time: 3 hrs.                                                                                                    Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

                  2. Use of Thermodynamic handbook is permitted.

                                                     Module-1 

1 a.

b.

Distinguish between the following with an example for each
i) Open system and closed system

ii) Macroscopic and microscopic approach
iii) Point function and path function
iv) Diathermic walls and adiabatic walls
v) Intensive and extensive property. (10 Marks)

The temperature‘t’ on a Celsius scale is defined in terms of property ‘P’ by the relation              
P = e(t – B)/A. Where A and B are constants. Experiments gives value of P is 1.86 and 6.81 
at the ice and steam point respectively. Obtain relation for ‘t’ and also find temperature ‘t’ 
for the reading of P = 2.5. (10 Marks)

OR
2 a.

b.
c.

Explain what do you understand by thermodynamic equilibrium. (06 Marks)

State Zeroth law of thermodynamics. Write its importance in thermodynamics. (04 Marks)
A platinum wire is used as a resistance thermometer. The wire resistance was found to be 
10 and 16 at ice point and steam point respectively and 30 at sulphur boiling point of
444.6ºC. Find the resistance of the wire at 750ºC, it the resistance varies with temperature by
the relation R = R0(1 + t + 2). (10 Marks)

Module-2
3 a.

b.

c.

Distinguish between heat and work. (04 Marks)
A system undergoes a process in which the pressure and volume are related by an equation 
of the form Pv

n = constant. Derive an expression for displacement work during this process.
(06 Marks)

A cylinder contains 1Kg of certain fluid at an initial pressure of 20 bar. The fluid is allowed 
to expand reversible behind a piston according to a law Pv2 = C until the volume is doubled
the fluid is then cooled reversibly at constant pressure until the piston regains its original 
positions, heat is then supply reversibly with the piston firmly locked in position until the 
pressure rises to original value. Calculate the net work done by the fluid for an initial 
volume of 0.05m3. (10 Marks)

OR
4 a.

b.

Starting from the first law of thermo-dynamics for a closed system undergoing a non cyclic 
process, derive the steady state, steady flow energy equation for a control volume. (06 Marks)
State the limitations of first law of thermodynamic. Illustrate with examples. (04 Marks)

1 of 3

USN 18ME33

Examination, Examination, 
Basic ThermodynamicsBasic Thermodynamics

                                                                                                                                                    
FIVE full questions, choosing FIVE full questions, choosing 

f Thermodynamic handbook is permittThermodynamic handbook is permitt

Module

istinguish between the following with an example for eachinguish between the following with an example for each
Open system and closed systemOpen system and closed system
Macroscopic and microscopic approachMacroscopic and microscopic approach
Point function and path functionPoint function and path function
Diathermic walls and adiabatic wallsDiathermic walls and adiabatic walls
Intensive and extensive property.Intensive and extensive property.

temperatemperature‘t’ture‘t’ on a 
B)/A. Where A and B are conB)/A. Where A and B are con

at the ice and steam pat the ice and steam p
for the reading of P = 2.5.for the reading of P = 2.5.

tively. Obtain relation for ‘t’ and alsovely. Obtain relation for ‘t’ and also

 understand by thermodynamic equilibrium.derstand by thermodynamic equilibrium.
. Write its importance in thermodynamics.. Write its importance in thermodynamic

used as a resistance thermometer. The wire resistance used as a resistance thermometer. The wire resistanc
at ice point and steam point at ice point and steam point respectivelyrespectively

ind the resistance of the wire at 750ºC, it the resistance varieind the resistance of the wire at 750ºC, it the resistance vari

Distinguish between heat and work.Distinguish between heat and work.
undergoes a process in which the pressure andprocess in which the pressure a

= constant. Derive an expression for d= constant. Derive an expression for

A cylinder contains 1Kg of certain fluid at an initA cylinder contains 1Kg of certain fluid at an i
to expand reversible behind a piston according to expand reversible behind a piston accord
the fluid is then cooled reversibly at consthe fluid is then cooled reversibly at con
positions, heat is then supply reversibly wpositions, heat is then supply reversibly
pressure rises to original value. Calcu

Max. Marks:Max. Marks:
full question from each modulefull question from each module

ing with an example for eachg with an example for each

scale is defined in terms of property scale is defined in terms of property 
. Where A and B are constants. Estants. E

int respectively. Obtain relation for ‘t’ and int respectively. Obtain relation for ‘t’ and

Explain what do you understand by thermodynamic equExplain what do you understand by thermodynamic equ
State Zeroth law of thermodynamictate Zeroth law of thermodynamic
A platinum wire isA platinum wire is used as a resistance thermomeused as a resistance thermom

at ice point and steam point at ice point and steam point 
444.6ºC. Find the resistance of the wire at 750444.6ºC. Find the resistance of the wire at 750
the relation R = Rthe relation R = R

Distinguish between heat and workDistinguish between heat and w
A system A system 
of the form Pof the form P

rite its importance in thermodynamics.e its importance in thermodynamics.
ce thermometer. The wire resistance was found to be ce thermometer. The wire resistance was found to be 

and 30and 30 at 
he wire at 750ºC, it the resistance varies with temperaturewire at 750ºC, it the resistance varies with temperature

process in which the pressure and volume are relatprocess in which the pressure and volume are rela
= constant. Derive an expression for displacement work constant. Derive an expression for displacement work

 contains 1Kg of certain fluid at an initial pressure of 20  contains 1Kg of certain fluid at an initial pressure of 20
d reversible behind a piston according to a law Pvd reversible behind a piston according to a law Pv

id is then cooled reversibly at cons is then cooled reversibly at cons
itions, heat is then supply reversibly with the piston fns, heat is then supply reversibly with the piston f

ressure rises to original value. Calculate the net workressure rises to original value. Calculate the net wo

Starting from the first law of thermoStarting from the first law of thermo
process, derive the steady state, steady flow eprocess, derive the steady state, steady flow
State the limitations of first law of thermState the limitations of first law of therm



18ME33

c. The properties of system during a reversible constant pressure non-flow process at P = 1.6 
bar change from V1 = 0.3 m3/Kg, T1 = 20ºC to V2 = 0.55 m3/Kg, T2 = 260ºC. The specific 
heat of the fluid is given by 

5

6

7

8

during a reversible constant pressure nonduring a reversible constant pressure non
= 20ºC to V= 20ºC to V22 = 0.55 m= 0.55 m
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Module-5
9 a.

b.

c.

Define mass fraction and mole fraction. (04 Marks)
State Gibb’s Dalton law of partial pressures and hence device an expression for the gas ‘R’ 
of a mixture of gases. (06 Marks)

A mixture of ideal gases consists of 3Kg of nitrogen and 5Kg of carbon dioxide at a pressure 
of 300 KPa and a temperature of 20ºC find :

i) Mole fraction of each constituent 
ii) The equivalent molecular weight of the mixture 

iii) The equivalent gas constant of the mixture
iv) The partial pressure and partial volume
v) The volume and density of the mixture. (10 Marks)

OR
10 a.

b.

Explain the following : 
i) Compressibility factor 

ii) Law of corresponding states
iii) Compressibility chart (10 Marks)

Determine the specific volume of H2 gas when its pressure is 60 bar and temperature is 
100K

i) By using compressibility chart 
ii) By using Vander Waal’s equation

Take for H2  Tc = -239.76ºC
                    Pc = 12.92 bar
                     a = 0.25105× 105 Nm2/Kg mole4

                     b = 0.0262m3/Kg mole (10 Marks)

* * * * *
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