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Third Semester B.E. Degree Examination, July/August 2022
Basic Thermodyn'amics
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Note: l. Answer ony FIVE fitll questionr, c'hooring ONE futl question front each ntotlule.
2. Use of Thermodynamic data hond book is permitted.

I a. Differentiate between the foilowin* **tn *n*e examples:
i) Intensive and Extensive property.
i, Open system and lS'olttted system
iil) Point function and path function. (06 Marks)

b. What is thermodynamiE dquilibrium? Explain the conditions of thermodynamic equilibrium.
':'r (07 Marks)

c. On some tempet"aFib scale OoC is equivalent to l00oB and l00oC is equivalent to 300"8.
Determine the temperature in oC corresponding to 200'8. Convert the temperaturc obtainecl

in oC to Fafueheit and Kelvin scale. (07 Marks)

Time: 3 hrs.

2a.
b.

3a.
b.

c.

OR
Defin€ Work and heat in qhermdd$pdmics. Explain whlz neither is a property. (08 Marks)
A cylinder contains lkg {f a certain fluid at an initial pressu^re of 20bar. -fhc fluid is allowcd
to expand reversibly belr,fu,,a piston according to law PV2 : constant until the volume is

doubled. The tluid is thefi cooled reversibly at constant pressure until the piston rcgains its
original position; heatiS$hen supplied reversibly with the piston firmly locked in position
until the pressure rises to original value of 20 bar. Calculate the network done by fluid, fbr
an initial volume,,of.0.05#. (12 Marks)

IVIodule-2
:ili-

State the first law of thermodyn4miCs applied to cyclic and non cyclic process. (05 Marks)
Write tfrp sleady flow energy equation indicating all the terms in the equation. (05 Marks)
The inlet;to a certain nozzle, the enthalpy of fluid passing is 3000 k.l/kg and the velocity is

60nr/s.,At the discharge da&the enthalpy is2762 kJ/kg. The nozzle is horizontal and therc
negligible loss from it.
i) Find the velocity at the exit from the nozzle.
ii) If the inlet #.eais 0.1m3 and specific'volume at inlet is 0.187m3/kg find the mass flow

iii) lf the qpecific volume at the nozzle exit is 0.498m3/kg, find the exit area of the nozzle,
(10 Marks)

OR
State Kelvin Plank and.Clausius statement. Also prove they are equivalent. (10 Marks)

A reversible heat eng,fu16s 4 and B are arran5ed in series rejecting heat to'I3'tl,rough
intermediate reservoir. Engine 'A' receives 200k.1 at a temperature of 421"C lrom a hot

source, while engigg 'B' is in equilibrium with a cold sink at a temperature of 4.4oC.If thc

work output of lA' is twice that of 'B', find: i) the intermediate temperature between 'A'
and 'B' ii) the, efficiency of each engine iii) heat rejected to the cold sink. (10 Marks)
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(10 Marks)
600K and is then cooled
initial pressure is 1 bar,

(10 Marks)

a. State and prove Clausius inequality. ::,

b. 1.2m3 of air is heated reversibly at constant pressure from 3.00K to

reversibly at constant volume back to initial temperaturi.i'rrlf the

calculate:
i) The net heat flow
ii) The overall change in entroPy :'
iii) Represent the process on T-S plot. ' ,,

I ..'
OR

a. Explain the following related to pure surbs{gfiee: 
:

i) Two property rule
ii) Sub cooled or compressed liquid ,

iii) Saturated liquid : , '

iv) Quality of steam.

Draw phase diagram for pure substance and explaih its salient features.

A throttling calorimeter is used to measure the dryness fraction of the steam

main has steam flowing at a pressure of 8 baf."The steam after passing

calorirneter is at I bar,piessure and 115oC, calcukitethe dryness fraction of the

main Cp" : 2,1 kJlkg K.

b.

c.

(08 Marks)
(06 Marks)

in the steam
tkough the

steam in the
(06 Marks)

a. Explain the fbllowing:
i) Maxwell relation

b. Write the expression for
iii) Isothermal process.

ii) Clausius,Clayperon's equation.
entropy.,,.;qfrange during i) lsochoric

OR
a. Show that internal energynaod enthalpy of an i$,gq-J ghs are the function of temperature only.

(10 Marks)

b. Air expanded ireversibly and adiabatically,i$a turbine from 800K and 1.5MPa to 540K. If
this process had be reversible, the fina'tr=iEinperature wo.;ld;have been 485K for same

discharge pressure. ,Calculate the work pgr kg of air and ohange in entropy. Assume for air

C,:0.7l8kJlkg K and v :1.4" 
,.,

Module-5
a. Derive an expression for gas constant (R) and molec'tllar weight (M).

b. Explain the following: :,1

i) Dal'ton law of partial,pressure
iD Amagat's law of additive volume
iii) Mass and mole fraction.

c. A mixture of ideal gas consist of 3kg.of N2 5kg of COz and at a
temperature of 20oC. Find: ,,.

i) Mole fraetion of each consl,itirent.
ii) Equivalent gas constant of the mixture.
iii) Equivalent molecular weight.
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(10 Marks)
ii) lsoboric process

(10 Marks)

(10 Marks)

(06 Marks)

(06 Marks)
pressure of 300kpa and

(08 Marks)

(08 Marks)

OR
10 a. Derive an expressions for Vander Walls constants interms of critical points. (12 Marks)

b. One kg of Nitrogen at 430oC occupies 2.h*. Conapute the pressure of the gas using.

i) Ideal gas squation
iD Vander Walls equatibn.


