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I a. Define the following terms ,i,ith ;f.;;;t. thermodynamics : system, state, process,
property, cycle, universe. 'i: i!,,, (06 Marks)

b'i_T'.'iln::il!,,1ffi;ri 
i",,,"r surrace 

" {:gyP(ir) Microscopi. &dhr.roscopic approach. b';i,r

(iii) Path and,S1[nlt tunctions. .* dr'

(rv) Revers*ib*.p.ahd irreversible process;;*:+ (08 Marks)
c. A new scaleaNpGutEmperature is divided in such a way that the freezingpoint of ice is 100'N

and the tg{#,,F pqflis 400"N. What is_the temperatwe reading on this new scale when the

. tempergtqre'lg'150'C? At what ternperature both the Celsius and the new temperature scale
read*ing worita Ue the same? .;'ir18|ru'tr' ..,,:i,i=' (06 Marks)

2 a. Define work and heat. Write the similarities between th€m. ...1:r. (06 Marks)
b. Derive an expression for.,lvork done during quapi;piitic process. . (06 Marks)
c. The change of propeqtisfr;Of a closed^syster4"follows the law PVl".= 2.8, where P is the

pressure in bar and 'VtY$rvolume in m'.._D*&tenfrine the work.dortb in kJ, when the pressure
increases from 1.4 bar.'to 7 bar. :ir.+i.1. '" ,:;rri;,l}:i+ (08 Marks)

**, '"
3 a. Write the statfri,i*$nt of first law ofthetrfibdlmamics for a system under going,

(i) a cycle .(ii)-ra process. i!::,,..]* (04 Marks)

b. Show that for a reversible q$mbaiic process, p,r ssiire and volume are related by the

exprgsSiod::rPv1- constant*,rl(1ril. ; (06Marks)
c. Oneltfi''fffluid entersJhffipridy flow apparatus at a pressure of 6 bar velocity 16 m/s and

ppegifii! volume 0.4 nf&Hlihe inlet is 30*"m above the ground level. The fluid leaves the

,*^Fpparatus at a pressure of I bar, velocity 325 mls and specific volume 0.6 m3/kg. The outlet
.*;*iS at the ground"J*A,y The total heat"'Ib,ds between the inlet and outlet is 10 kJ/kg. If
'*{.}t+O KJikg of wa-ffi,. '"done by the-4system, find the change in specific internal energy and

indicate whefihprx.thii is an increase ot:decrease. (10 Marks)
_n

,lu 
\t {*..*

4 a. Show thaf t;,izs statements of se-potrd law of thermodynamics are equivalent. (06 Marks)

b. Define reversible and irrevqrsible processes and explain the factors which makes the process

irreversible ' (o5 Marks)

c. A heat pump workidg,'iilbfi a reversed Carnot cycle takes in energy from a reservoir
maintained at 5"C an$ delivers it to another reservoir where temperature is 71'C. The heat

pump drives poy{,,g*for its operation from a reversible engine operating within the lower and

higher temperaffi$I' of 77"C and 1077"C. For 100 kykg of energy supplied to reservoir at

77'C, estimat6*thE energy taken from the reservoir at 1077"C. (09 Marks)
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Show that entropy is a property of a system. ry;.,,, (05 Marks)

Define available and unavailable energy. Derive an.p1rpiession for availability for a non-

flow, steady flow process with usual notations. - Ipi (07 Marks)

In a cross flow heat exchanger, 50 kg of wateqgpgi tdinute is heated from 20'C to 60'C by

passing the hot gases from boiler at 200[C. Tnq,frLS flow rate is 100 kg/min. Determine the

net change of entropy of the system, coryfr$oriri$"the heat exchanger aq\.an isolated system.

',,." i "l=,#

Draw the phase equilibrium diagraffiufor a pure substance on P.'T coordinates and explain

Uiru arress tunctioJ:'rTiJ}*Defure dryness fraction and e$lqin the method of deter,gl

using throttling calorimeterdlt$,d neat sketch. ,:,i:. (08 Marks)

A steam engine obtainsr,steari{r''fiom a boiler at a prqssure of 15 bar and 0.98 dry. It was

observed that the steamffiSes 21 kJ of heat per kg'ffi'Tf'flows through the pipe line, pressure

remaining constant. CalSUiite dryness fraction ofls_tEam at the engine end of the pipeline.

,gl$\i" ,:r,. orrt* (06 Marks)

Defme univershl$.ps constant and speciflo''li:H.$'bonstant of a perfect gas. (04 Marks)

Derive an,,e'kq&ition for change in ent$py of an ideal gas for the reversible process in
general. ,.i'{iqrr,i _, .,,ir, (06 Marks)

bne kg-Bg.air occupies 0.084 qt3=,,# l?.5 bar and 53?'C. It is expanded at a constant

temp'er,iturb to a final volume ofi$J:jb m3 ,dt*utu'

Calculate (i) the final pressure*:.(ii) work done dffi$r'"expansion (ii, heat absorbed by
the air (iv) change in en[ropflof air. ,u*,."1.,-=,,,,in' 10 Marks)

. t''*'1, :'
Explain why the real g{pr{,BViates from the }$pit$,As behavior. .. (06 Marks)

Define compressibiliry fdttor and explai4,g'g"ffigralized compr*essibiiity chart. (06 Marks)

A container of 3"tq3 tapacity contains lb [b of COz at 27"C.'Estimate the pressure exerted
by COz usmeq;ffitrfect gas equallrqffillr'Gr) Vander WaaFs equation. (08 Marks)
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