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Third Semester B.E. Degree Exaffi,4fion, Jan./Feb .2023
Basic Thermodffaamics 
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Time: 3 hrs. **ffi*. Marks: 100tu" . - lud:.(s
Note: l. Answer any FIVE full questionsrc&Sizg ONE fuU question ffod each module.Note: l. Answer any FIVEfull quesfions*c&#ing ONt

2. Use of Thermodynamic handbffifu${ permitted. ..iir
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a. Distinguish between the fo with an example fo4pac{t
)m ,,:=:::. ;'$-

: annroech d--*lf
i) Open system and

b. State Zeroth law ofthe ynamics. Write i
c. A platinum wire ig ussd as a resistance ffi

(10 Marks)
in terms of property 'P' by the relation

Experiments gives value ofP is 1.86 and 6.81
relation for 't' and also find temperature 't'

(10 Marks)

lmamics. (04 Marks)

Vjs,i,j

d *I,.lqfu *,.**oR s*.: +$-' d5;'=*ts. t r( ;€$,.- t+r fl"..J,.
2 a. Explain what do you unde-ffid by therrnodynadiiE;oquilibrium. *ffi" (06 Marks)

A platinum wire is ussd as a resistance ffirffineter. The wi.femsistance was found to be

10Q and 16C) at.lc&point and steam pintre$nectively an{ffiat sulphur boiling point of
444.6'C. Find,ffi*ilbsistance of the rgffi75OoC, it the resisffie varies with temperature by
the relation R: M(l + ot + Ft2). & 'jr (10 Marks)

Mclo\rr*'-:'ip_l' Wmu ",.c*= 1S Module-2 * *
. .-ir - - - fu" l.ti* ": - .rya. Dist#gfrishbetweenheat=qffiffiork. .._i,' (O4Marks)

b. Asfstem undergoes a prffis in which tfoeffisure and volume are related by an equation

ffim" 
form Puo :_"ry*, Derive an exphffiibn for displacement work during this process.

(06 Marks)
c. *"A cylinder contaffiirlKg of certain Suid at an initial pressure of 20 bar. The fluid is allowed

' a ""'= iffi" Uetrina a pisSffiffiording to a liw P/: C until the volume is doubled
[.11TiJ";]cooled revereibffi'"constant pressure until the piston regains its original
positions, heffiis then supply rp.veisibly with the piston firmly locked in position until the
pressure rises to. original*X*hle. Calculate the net work done by the fluid for an initial
volume of 0.05m'. n, : (10 Marks)

***j

*k* oR
a. Starting from ftifi.pst law of thermo-dynamics for a closed system undergoing a non cyclic

process, derivdffi steady state, steady flow energy equation for a control volume. (06 Marks)
b. State the [imitbtions of first law of thermodynamic. Illustrate with examples. (04 Marks)

# 1or3

.,1.."

i--,5*"

iv) Diathermic#rqr and adiabatic walls
v) Intensive ffipxtensive properly.

The on a Celsius scale is'd
P = e(t * H$ffiA.Twhere A and B are
at the i Steam point respecti
for ttm fuaffis of P :2.5.
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c.

6,
{ S*e.

The properties of system during a reversible *t#*ffisure non-flow process at P : 1'6

bar change from vr : o.l tt'/{g, T1 = 20'C to^\#de'3s m'rcg 'T2:26n.c' 
The specific

heat of the fluid is given bY *'' qL.
-.Y"i

c,: (r.s.#)kJ/Kg"c.

w_- p
d-Sd

,fu, * ;tor b*\
q"/{+svP - (r'J ' T + 45 )' s=6aM #",*

Derermine: i) Heat added/Kg ii)*S/&dfuone/Kg iii) AV =1*tJ iv) AH l\::'
s

d- 'Y (10 Marks)

:At
,.1W.=-=P

d& YYroaute'l *^ 
"'''

State and prove that Kelvi{tt#r#t# *.rc stateme+{s Sf second law of Thermodynamic5a.

b.

State and prove that Kelvin Plaffi and Clausrus statem6'+Is OI seconc law ot I Ilsluruuyu.urrv

areequiva^lent. d%.# . a o^no^ 
(loMarks)

A reversible heat 
"rrffib$"rating 

between twffiinaf reservoirs at 800'C and 30oC

."rp""tirr"1y. If d4ffirffih{gerator o}erating b.e1w.9eri.115oC and 30oC. The heat input to the

t,".t 
"osine 

is 1g06k{ and ihe network oupurfrom the combined plant is 290KJ. Calculate

,n. 
-t 

""-"ur".udJby,tne 
refrigerant and the.i6,'taTheat transferred to 30oC reservoir.(l0 Marks)

t %.4..d* *'l
r+

On

referred to a cyclic process. (10 Marks)

are290K
If the
Cp1

E:r'^-"-' s
4'"

.rytury' oR
Sketch and explain r"paraiiog and throttling colorimeter to find out the dryness fraction of

oure substance. ''t' (10 Marks)

i"".r"fof voluffi.o4 m3 contains a mixture of saturated water and saturated steam of a

temperature offitC. The mass of liquid present is 8 kg. Find the pressure, mass, specific

volume, 
_eq:hatpy, 

entropy of the intemal energy. 10 Marks)

d1,t qffi:fire"-\ 2 of 3i,&i -"ie* t*"*/

surrounding temperature and pressure

the atmospheric temperature and if
for air, determine the availability and

(10 Marks)

8a.

b.

;tu.
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9a.
b,

c.

-ffiwModule_5 _"*&Fd
Define mass fraction and mole fraction * ; 3B ^ (04 Marks)

State Gibb's Dalton law of partial pressures anA.@6ebevice an expression for the gas 1R?

^f a mivfirrp nf oqses M' s 
106 Marks)

A mixture of idlal gases consists of 3Kg of*rtuo#ffi and 5Kg of carboni*g:ide at a pressure

of 300 KPa and a ternperature of 20'C Um"* ffii) Mole fraction of each constituent fuffi 
" 

^*dii) The equivalent molecular weiqffif tHe mixture u6-

iiii The equivalent las constantuffilffiixture ;fu
iv) The partial pressure and pffiaffilume &$** (10 Marks)ui The volume and dens{.qffi mixture. 

*q}*ry
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(10 Marks)
temperature is

(10 Marks)
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