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I-here are three questions. Ans\vcr all the qucstlons. 'I'he symbols have their usual meanings.
Marks of each question and the corresponding CO and PO are written on the right side. Assume a

reasonable value of missing data

1. a. Differentiate between point and path functions by providing suitable
examples. Provide a mathematical JustiFication of 'lincrgy’ being a point
function.

5
C02
POI
P02

b. Mathematically prove that the heat transfer in the constant pressure proccss
is equal to the change of enthalpy

5
C02
PO 1
P(')2

15
C02
POI
P02

C. A piston-cylinder contains 0. 15 kg of air at an initial 2 MPa and 350oC state.

The air is first expanded isothermally until the pressure drops to 500 KPa.
1-hen it is compressed again using the general law (PV1 2=Constant) up to
the initial pressure level. Finally, the system is brought back to its original
state by colnprcssing it in constant pressure.

(i) Illustrate the corresponding P-V diagram showing all three state
points and processes. (4 marks)

(ii) Determine P, V, and T at each state. (6 marks)
(iii)Calculate the total work done. (5 marks)

2. a. Illustrate 'Bomb Calorimctcr’ and explain how to calculate IICV and 1.CV
by using the device. (10 marks)

15
COI
P02

Fhe following data were recorded during an experiment to find the calorific
value of a coal sample

a.

b

C.

d,

e

Mass of coal burnt = 1 000 mg
Mass of water in the calorimctcr = 1.020 kg
Water equivalent of the calorimetcr = 170 g

Initial temperature of water = 25.3oC
Final temperature of water = 28.2oC
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[ Cooling correction = -0.015
I)ctcrminc the higher calorific value of the sample of the coal. If the 1-ucl

used contains 8cY, ot' hydrogen, calculate its low;cr calori fic valuc as wc
(5 marks)

b. A sample of coal has the following composition by mass: 5
CO 1
P02Carbon 75%; hydrogen 6%; oxygcn 8%; nitrogen 2.5%; Sulphur 1 .5%: and

ash 7%. Calculate its higher and lower calorific values per kg of coal using
Dulong-s formula.

C. State the merits and dcmcrits of gaseous fuel. 5
COI
P02

3. a. 111ustratc thc sequence oFopcration of four stroke SI engine and idcntiFy thc
kcy differences of this type ofcnginc with CI engine. (5 marks)

10
C03
POI

Demonstrate a side-by-side comparison of the indicator diagram of SI and
Cl engine. (5 marks)

b. Graphically represent the non-uniformity of force and fluctuating nature of
power with time in a single cylinder four stroke engine. State how this
problem is solved in a four-cylinder four stroke engine.

7.5
C03
POI

c. Evaluate the necessity of firing order in a four-cylinder engine with a firing
order of 1-3-4-2. (5 marks)
Analyze what will happen when Diesel is givcn gasoline engine and vice-
versa. (2.5 marks)

7.5
C 03

POI
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