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Th~~~~mester B.E. Degree Examination, Dec.2017/,J 'D~018
'\:)'VJ2 «
'C]fL,. Basic Thermodynamics ~

:J. - '0
. 3 h '\..,\1 "-Time: rs. -, /u (o\~·\Max. Marks:l00

1:'/{,W. Answer any FIVE full questions, sel~'f!/;?lI
<:(~atleast TWO questions from each nq)('';~

~\0use of steam tables, gas tables, c~/~\..~~)care permitted.
/') "'>\j'... ~?//\ . P~RT - A (~~,

1 a. ~lstmgUlsh bet~een the~~l~~gs ~Ith e~ample: ::_,u '~
~~ Macroscopic a~d milill9~t\lc view pomt. <\~
11) Thermodynamic system~i:lPtfcontrol volume. (o~~
!ii) Extensive an? in~ensive p ~e~. . f,:-~~
IV) Ther~al e~U1iIbrium and th~~d..:ynamlc eq'lt~~ IUm.
v) Quasi static and spontaneous\..pr;~ess. (c:;\.- (10 Marks)

b. State Zeroth law of thermodynaJtl(5'/) cf e~in the working of constant volume gas
thermometer. (" lJ''0 (05 Marks)

c. The e.m.f. in a thermocouple with test jll'httion at tOc on the gen thermometer scale and
ref~rence jun~tion a.t ice point is giveQ~~<\E7/-D.~t - ~ x 1O-4t2, mY. The ~illi voltmeter is
calibrated at Ice point and steam p0:.tn~.-M-G1~t/~~'l)1this thermometer read in a place where
gen thermometer reads 50°C? \~~:/ (5?.7/ (05 Marks)-s: ;/:71

2 a. State and explain the thermodyn~)tc work with ~i:('~@\lple. (06 Marks)
b. Determine the work transfeFPr4ile following casd.o~...>

!~ Electrical work II \\)) C(0
II) Shaft work 1</': eM '-~_/<;~
iii) Flow work r-2;/:!J BAN~T LIB ~"
iv) Stretching a wire("n..Qi) ORE· 560 ~t~
v) Changing the ~te~ of a surface film. \:S(:;),) (05 Marks)

c. What are the simHA£ifJl.. es and dissimilarities between work tranSfer~~' heat transfer?
! ',- {. /_:...~~- . . ~~0 . (~5 Marks)

d. When the val~of an evacuated bottle IS opened, atmospheric tlw ushes into It. If the
atmospheri \~;rS're is 101.325 kPa, and 0.6 m3 of air enters into the b'~le. Calculate the
work don~~~e air. '~ (04 Marks)8~ ~O

3 a. With the~~clp of Joules experiment, explain the first law of thermodynaJ11i\Gs-FQ.ra closed
'-"" I \''-'/' ,

syste~. 1\:so state its limitation. (vf}.lJfJ Marks)
b. Sl(a..~{hat energy is a property of the system. ~::,.(9~Marks)
c. g.(lt~efown the energy equation for flow processes and reduce the same for the(folIQ~ings

I Itk'lsignifIcance: .c:/ <~~').
l::.._~J2) Steady flow energy equation ~':::''»

ii) Nozzle
iii) Throttling device
iv) Compressor
v) Filling of an evacuated tank. (08 Marks)
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a. S~!:?Kelvin-Plank and Clausius statement of second law of thermodynamlt~~fjcl show that
forme,t:iS~;uivalent to later. (> ~~] (08 Marks)

b. Wha/ ~e,te causes of irreversibility? Explain how it makes a process i6"~'V77tsible(anyone).
-'=-.; L~ c-, '0 (07 Marks)

c. Which is! ~more effective way to increase the efficiency of a Carnot ...)engine: to increase
T" keeping (xcp~stant or to decrease T2, keeping T, constant? 0'.-,\ (05 Marks)

1/'/// \"10)·(,-1/ .-\ {"'" -,..:...
(i:;;~'\ ;~y"::::'

(O){) PART - B ~~')'-.:..- 0\----"~ ~~ V:J CMRIT LIB l. r; -

a. State and derive therr(quarty of Clausius. r-,~~ 8ANGALORE. s~o~7 Marks)
b. Explain the principle o'ef\tf~y. ,.:_,~"'';:) (05 Marks)
c. Three identical finite b~I~~-::~ constant heat capa~~_:)tre at temperatures 300, 300 and

IO~K. If no heat and wo~k~~~) suppli~d from ou,(~~~~~hat is the hi~hest temp~rature to
which anyone of the bodies C~11 be raised by t~e_1'>®tlOn of heat engmes or refrigerators.

(c/') \V (08 Marks)--2;-- ~
a. Explain phase equilibrium diagra~~~wa!e~'tt,h aid of p-v and p-T diagram. Why does

fusion line have negative slope? ('0l~"';./ (09 Marks)
b. Explain the construction ofT-S diagra~ for)l pure substance i.e. I kg of ice at -5°C to steam

at 150°C. r-: \> c-: (06 Marks)
c. Explain anyone method of determiI~at~n.::::.of-1ry~~ss fraction of steam. (05 Marks)

'~) 00-:'0r----....... ....J \

a. Show that for an ideal gas the i~tij~~ nergy -epen ..ds only on its temperature. (08 Marks)

b. Write down the first and second 1;it )~quation, an~d~re'~ the expression for the difference in
heat capacities, cp and c., ~l:!?-t doeS the expression(J~!i~!Y? (12 Marks)(( V ~>;,~,\ '

a. Write down the vander<~i~ equation of state. HoJ~(14f~rs from ideal gas equation of
state? Explain. ~ ,--y ~/ ;:> (06 Marks)

b. With aid of cornpres ~,i.QP" ty chart for nitrogen, explain ~~)t deviates from ideal gas
equation. 9.- '--.I \S{~/' (06 Marks)

c. A mixture of ide,~~~.~)contains of 3kg of nitrogen, and 5kg of':caf§~)J dioxide at a pressure
of300kPa and ~&.~perature of 20°C. Find: (,--;'./0\
i) Mole fracBQt..1:..,:o:ieach constituent. \2;/
ii) The eqi:~~1 6t molecular weight of the mixture. s>
~ii) The ~i. c ent gas const~nt of the mixture, and <;; S\
IV) Th }pallf\a pressure of mixture. \S-~ (08 Marks)
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