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' Ihstifuctibns:i 1. Itis compulsory to answer all the questions (1.5 marks each ] of Part A in short
’ Rt ! -Answer any four questions from Part -Bindetail, ‘ :
3. Different sub-parts of a question are to be attempted adjacent to each other.
4. Use of steam table is allowed.
PART -A
Q1 (a) Whatis a quasi-static process? ' , (1.5)
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(b) How many “fixed pomts were ‘used prior to 1954 for temperature (1.5)

measurement7 What are these?
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(c) Why does free expansion have zero work transfer? - (1.9
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(d) State the first law for a closed system unde'rgoing a cycle. ' | (1.5)
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(e) Whatisa PMMZ? . (1.5)
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(f) Whatisa steady ﬂt)w process? ' - (1.5]
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(g) What do you understand by the degree of superheat and the: degree of sub— (1:5)
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(h) A certain gas has ¢,=1.968 k]/kgK and c,=1. 507 k]/kg K. Find its molecular (1.5)
weight and the gas constant.
w Afm & #F c=1.968 k]/kgK A ¢=1.507 k]/kg K3 =wFr smoifas
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(i) State Clausius statement. | | (1.5)
e Rgia @ aam |
() Draw Otto cycle on p-V and T-s diagram. | (1.5)
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Q2 (a) Derive the expression of work and heat transfer for

Q3

PART -B

(i) isothermal process
(ii) adiabatic process

- (iii) polytropic process -

(b)

(a)

-equation - -+
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Show that heat transfer is a path function.
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The readings ta and tg of two centigrade thermometers, A and B, agree at the
ice point (0° C) and the steam point (1000 C), but elsewhere are related by the

* ta=l+nitg+nits?

where |,m and n are constants, , .'
When both thermometers are immersed in a well stirred oil bath, A registers
510C while B registers 500 C..Determine the readings on B when A reads 25°C.
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_ ta=l+mtp+ntg?
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The internal energy of a certain substance is given by the following equation:

' _ u=3.56 pv+84 SRR -
where u is given in k] /kg; p is in kPa; and v is in m3/kg.
A system composed of 3 kg of this substance expands from an initial pressure
of 500 kPa and a volume of 0.22 m3 to a final pressure 100 kPa in a processin.
which pressure and volume are related by pvl2=constant. If the expansion is
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quasi-static, find heat transfer, change in internal energy and work transfer for

the process. : o T s o _
Rt Rt wed N wiais st feRfe wfeor oo & o 2.

; u=3.56 pv+84
gl uk]/kg® fRam wr § pkPad &K vmi/kgH &
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A nozzle is a device for increasing the velocity of a steadily flowing stream. At
the inlet to a certain nozzle, the enthalpy of the fluid passing is 3000 k]/kg and
the velocity is 60 m/s. At the discharge end, the enthalpy is 2762 k]/kg. The
nozzle is horizontal and there is negligible heat loss from it. '

(i) Find the velocity at exists from the nozzle.

(ii) If the inlet area is 0.1 m? and the specific volume at inlet is 0.187 m3/kg,

(15)
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