Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MR33
Third Semester B.E. Degree Examinati i ec.2019/Jan.2020
Basic Thermodynamics
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question fmm each module.
2. Use of thermodynamic data han book is allowed.

Module-1

1 a. Distinguish between :
i) Open system and Isolated sysfem

i1) Intensive and extensive progemes

1i1) Macroscoplc and microscopic approaches. - (06 Marks)

b. What is Thermodynamic equilibrium? Explain mechamcal chemical and thermal
equilibrium by means of examples. (06 Marks)

¢. The temperature‘t’ on arthermometric scale is defined in terms of a property ‘K’ by the
relationt = a In b Where a’ an ‘b’ are the ¢onstants. The valves of ‘K’ are found to be

(08 Marks)
2 a (08 Marks)
b. : qua51stat1c process from 0.1MPa to
0.7MPa. The initial densrty of the substancﬁ:ﬁe 16 kg/m’. De tthine magnitude of

workdone on the substance 3 hﬁ«?@”‘giz

i) Process is accordin ,e«to law PV = Consfant

i) Process is accordmg to law PV!* = Cor (12 Marks)
3 a ) pplied to a process. (04 Marks)
b. atron for steadx state steady flow process. (08 Marks)

Process s2 ;  Constant pressure P = 1.4 bar ;i
Process 2-3 ;
Process 3- 1 ;

1) Sketch the cyc;e in PV diagram
11) Calculate the r;e% work for the cyele in kJ

(08 Marks)

4 a. Give Kelvin'plank and Cl sfus statement of second law of thermodynamics and show that
they are equivalent. At (10 Marks)
b. Two reversible heat erigrnes A and B are arranged in series. ‘A’ rejects heat to ‘B’ through
an intermediate reseryorr. Engme ‘A’ receives 200kJ at a temperature of 421°C from hot
source while engine ‘B’ is in equilibrium with a cold sink at a temperature of 4.4°C. If the
work output of s twice that of ‘B’ find :
1) Intermediate temperature between A and B.
i) The efficiency of each engine .
iiiy Heat;rejected to be clod sink. (10 Marks)
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Module-3
a. State and prove Clausics in equality. ‘
b. One kg of water at 273K is brought into contact with a heat ‘eservoir at 373K.
i) When the water has reached 373K find the entrop: change of the water, reservoir and

the universe. y
ii) If water is heated from 273K to 373K by first br1n1ng it in contact with a reservoir at
323 K and then with a reservoir at 373Kwhat will be the entropy change of the
universe. (12 Marks)

(08 Marks)

fraction of steam is determined.
b. A pressure cooker contains 1. Skg saturated steam at 5 bars. "Find the quality of steam
which must be rejected so as to educe the quality to 60% . Determine the pressure and

temperature. (10 Marks)
a. Explain the following : ¢
i) Helmholtz and Glbbs function
iiy Maxwell relation * (10 Marks)

b. Show that intern; ié%%ig’i‘xergy and enthalpy of an Ideal gas are function of temperature only.
““““ (10 Marks)

gmq @%
a. Derive ;;m expressmn for change in entropy for an ideal gas undergoing.
i) Isohanc process
ii) “Isgchoric process
111) Isothermal process

(10 Marks)

discharge pressure. Oa ulate the work per’ kg Qof air and change in entropy. Assume

Cyv=0. 718kJ/kg K and Y= 1.4. (10 Marks)
%e
a. [Explain the fol]@@
i) Dalton’s Law of part1a1 presst
ii) Ama&at’s Law of additivg"volumes. , : (06 Marks)
b. Derive‘the'expression for g Onstants and molec; ar‘x weight of a mixture of the ideal gases
A, Bmand C. p v (08 Marks)

(06 Marks)

a. Explain the following :

i) Compressibility factor.

ii) Law of correspondlng ates

iil) Generalized compres?‘siblhty chart

iv) Vander Waals Equation of state

v) Redlich kwong equation. (10 Marks)
b. Determine thg ‘pressure exerted by CO, in a container of 1. 5m’ capacity when it contains
5 kg at 27°C. 13 Using idealgas equation ii) usmg Vander Waal’ equation.
Given : for GO, : a=365.6KPa, b= 0.0428m’ kg/mole. (10 Marks)

* %k 20f2***




