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State and- d3@Tain the first taw6ofttrerrnoaynamics. Give its equation with reference to a
cy_clic and non-cyclic pr"trh* . (0s Marks)
what is perpetual motion"b{-kind? Explain. (03 Marks)
Air enters an adiabatic ffi2ontalnozzle at 400oC with a velocity of 50m/s. The inlet area is

?40?\'. The tempgraterelf air at the exit is 80oC. Given that the specific volume of air at
the inletand exiqdforespectively 0.2m3kgand 1.02 m3lkg,find the area of cross section of
the nozzle at ffielit. Assume that enthalpy of air is a funition of temperature only and that
cp = 1.005 kJ/<g C. ' J -' 

(08 Marks)
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OR

Stat the limitations of first law ofthermodynamics'

Prove that entropy is a property of system'
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5a.
b.
c.

6a.
b.

*'litl#": - *,.iry.d* (04 Marks)

Derive an expression for mean effective fi#"qptitt of Otto cycle' '*'I} (06 Marks)

A dieset engine h"r';;;;iession ffiqfril*-*a t'tori takes.pl6ce-at 6yo of the sffoke'

, 
*;- 

.- "- __ 
- ft J "" (06 Marks)

Find the air standard efficiency' o * * ,l
l&* 

* 
'fl,r## oR *'*"

Explain how the frictional pdre;ilof a multi cylinder engindis carried out using Morse test'
(06 Marks)

I u $' s..tr *

The followiog oUr.*+q&rhd.e recorded in a test g$-ntho"r duration on a single cylinder

rour stoke t.r. .rr,ffi#il; f;'?o'n*' '*"**u?o9yi'3?.ly:1; :i?iI"::

A cyclic heat engine operates between a.source tem

of :b"C. What is the least rate of heat rcjection P,#&

vattq#lbdre recorded in a test &'ffio"Id:'.i:tTf i'ftJ:'l'3o:i
il:ijiffio"o]^ei*oe#?ioo ,p;;M ;p:,.t=put road.9: o'S::,1-olq,::.::*:olfl;:

ffii6 1t,;;;#ffioi, 
- 
iiil the heat&sption in the condenioi and iv) the 

'on' ,o* Marks)

*: + OR #*;l
pryit: humidity. ,._, .

Hffit fr$ffir\ffi "i *[;,,a**"6*.f1n,'*"an1rry of cooling *uT, : 500ks

temperature n-:.p["iing water = 20'C4-$S:'1 :fr,"1u 
gas temperature :4i0oc' cp of

--- - 1 1 1xr n;i\ v ornhienr femneratur. lb6'C. Calculate the following : i) I'P ii) B'P
I#TTT_m.dL%ffii:x-"1#;{;';t%B.c- gr,*,:.t'e fouowing : i) r p i1) B.P

iii) qbtr#,&[$)"g.S.F.;. l;; L.i une;f=iul*" sheet inlJ/min and find the *LT#l"[.j
losse$-\, ' ^o "il4"'"""-rtu; &*-g* *:

="nrr^,l,,lo-l *t +"1$",s ar4Module-4 j .*'.
what is refrigeratioi? E$gi wittr thffiatsf; the workins;irincinte 

?i;ffi:-:;
A refrigerator uses liq"fr;- a us tt . ,@$S fl:id and o'erates on^ f ideal vapour

compression cycle,betry.Jo O.t+tytpu *OG ffi.$i of the *utfud*y rate of the refrigerant is

s"'*e#:i@^llli*:**'**#;*ff:TJff .H#ff r'i,:itrI;.lil'fhepower

of 800'C and a sink temperature

'het output of the engine? (06 Marks)

(04 Marks)

7a.

b.

8a.
b.

10 a.

b.
Explain, with neat pketph, ih. diff.tt'ces between oqt' T1-:1"::*:':]t:^*:^"".:o:"H?
fflltili';;;rp,;1*;r., ui, from th.e atmosphere ulolq atm, 300K is compressed to 6 atm

and the *a*imup##r" il-p.-*t re is rim-i-tei to 1 100K bv *ryog 
u t5..iir;$.1-Y^rtlli

and the maximur4lcycle temperaure ls rlnru'u L(r r 'vw^ vJ u

heat suoolv is f0orvrw. riri, i) The trr.*ur effrciency bf the-cycle; ii) Work ratio and
heat suPPlY is

iii) Powelou@ut.\
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