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Third Semester B.E. Degree Examina .2018/Jan.20l9
Basic

Time: 3 hrs.
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Explain Microscopic and Macgryffic approaches to therqry,1fonamics. (06 Marks)

State and explain zeroth lawe.flfuffirmodynamic. *Y;," 
(04 Marks)

The temperature T on a thb3ffimetric scale is

(06 Marks)

The temperature T on a thb3@metric scale is defiped4s T = alnK +b were a and b are

constants. The values o$ffi;hre found to be 1.83_ry&f.Zt at OoC and 100"C respectively.
/a^t^.'l^+^ *Lo lo*^a-d+Iih. H* .'-1"- ^f If : 1 A1 p**.* \s /nz n[^,I'r\Calculate the temperd& ffir value of K: 2.42. ffi#%':i+..t .*/
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Obtain an expry6hn for displacement *ffibatic work (work done in an adiabatic process).

,-'o\",' ,%e (06 Marks)
Define work with reference to+thermodynamic point of view.
A
0.

of the gds is PV2 = constant. the work this process."
ffi@

,a* \o"
M#e'.*/

(06 Marks)

d,

.'q6mur;;

20"C. *rffi,*intermediat9,,.ffi@ratwe, if the engine produce equal amounts of work.
(06 Marks)

"{. 
@ Module-3

Explain the factors that US.IlihJ a process irreversible. (06 Marks)

Explain internal and effial irreversibility with equation. (04 Marks)

A reversible engine opemites between a source at927"C and two sinks at 127"C and27oC.
The energy rejectqd at both the sinks is the same compute the engine efficiency. (06 Marks)
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OR
6 a. State and prove Clausius inequality and hence defineffiibpy. (06 Marks)

.-tP

b. Plot and explain the Carnot cycle with help of te*ry&r/frre entropy diagram. (04 Marks)

c. A 10kg bar of cast iron initially at 400oC is-e{M,i9hed in a 20 litres water tank initially at
b. Plot and explain the Carnot cycle with help of

25'C. Assuming no heat transfer with the sunffidings and no boilingaway of liquid water

stffiffikthe engine work. (06 Marks)

ffiI'*
OR

Throttling Calorimdter.8 a. Sketch *#d$dlain Throttling Calorimdter. (08 Marks)

b' Derre4ffirorlowing terms ',ilffiIf:'l#l ,t.ffi rtli 
tdiTi,SX#..,",,n. 

(04 Marks)
- ruS^ rS :lq ""-

c. Find the specific volume, enthalp$ and internat epffidf wet steam at18 bar pressure and

dryness &action of o.as. 
'+, s" '' -'-- 

* fuffi*io .,'W (04 Marks)dryness &action of 0.85. +' - * W 
'= ...{W* (04 Marks)

,llgi{iM' ry,..-. -,gifrm "'

*"Y

calculate the net entropy change for the pffeggfs. Cprastiron = 0.5, Cp*atw##' 187 kJ/kg K.

ffi* @:=, (o6Marks)

JGpaute+
7 a. Obtain an expression for maximffirdful work for a systemand control volume. (06 Marks)

b. Define Gibbis and Helmholtz Sfu,ir%ns and explain its si$ffinces. (04 Marks)b. Define Gibb's and Helmholtz $fu,trbns and explain its stg!!$4cances. (04 Marks)

c. Exhaust gases leave an I.C #pryry'-at 750"C and 1 atnr, a{er=having done 450kJ per kg gas in

the engG cylinder. Ass;rm! {#fnat the enthalpy of the-,gaK is a function of t-emp_erature only

and that Cp = 1.t tditg_&$ssume the temperature:ffie surrounding tobe27"C.
Calculate , ffit' i i'

i) The availableffi unavailable parts of tlgo energy in every kg gas discharged

ii) The ratiouffiailable energy to stq*hthe engine work. (0,iD The ratio#bryailable energy to st**gthe engine work.
:. a&w, k,%;- fl]"

\ titu' *q&#i" 
"j"" - \'r

ga.ExplainDalton,r'JaWofpartialp'@-dAmagat,s,.@ofadditivevolumeswith
reference to idedryP&s mixture. M.*,*' )t (06 Marks)

b. Derive an ex@ryiIon for intemal qqgffiand enthalpy ofgaseous mixtures. (04 Marks)

c. A mixture of gdses contains tkg OeGOz and l.5kg otN2. The pressure and temperature of
the mixturp are 3.5bar and 27"fuDetermine for the ffiure.

10

(06 Marks)

(06 Marks)
(06 Marks)
it contains

(04 Marks)

ii1)

b.

c.

Derive Vander Waal's congllnts interms of critical properties.

Determine the pressurp.Hifried by COz in a container of 1.5m3 capacities when

5kg at 27"C.
i) Using ideal gds equations
ii) Using Vq+kr Waal's equation.
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