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QUESTION 1

Define the terms isothermal change and adiabatic change.

Draw a sketch graph showing the relationship between the pressure and volume of a given mass of gas which :-

a) is allowed to expand isothermally to three times its original volume.

b) is then cooled at constant pressure.

c) is compressed under adiabatic conditions until it regains its original pressure and volume.

Label each section of the graph with the relevant letter a, b and c.

A litre of gas at 27 (C and pressure 100 kPa expands isothermally until its volume is doubled and then adiabatically until it is redoubled. The ratio of the principal specific heat capacities for the gas is 1.40.

Find :-

d) the final temperature and pressure of the gas.

e) The work done during each expansion.

QUESTION 2

State the first law of thermodynamics.

A vessel contains 1.5 mol of an ideal gas at temperature 27 (C and pressure 100 kPa. The gas is heated and allowed to expand at constant pressure until its temperature reaches 127 (C. The molar heat capacity of the gas at constant pressure is 20.8 Jmol-1K-1. Calculate :-

a) the volume of the gas at 27 (C.

b) the amount of heat absorbed by the gas when the temperature of the gas reaches

127 (C.

c) the increase in internal energy of the gas when the temperature of the gas reaches

127 (C.

d) The work done by the gas when the temperature of the gas reaches 127 (C.

e) The increase in volume of the gas when the temperature of the gas reaches 127 (C.

[ R = 8.3 Jmol-1K-1 ]

QUESTION 3

An ideal gas of fixed mass, initially of volume 3.0 ( 10-3 m3 at 17 (C, undergoes the following change :-
I. The temperature increases to 27 (C at constant pressure. Heat supplied is 20.5 J.

II. The temperature is reduced to the initial temperature of 17 (C, the volume remaining constant. Heat released is 14.6 J.
III. The gas is then compressed adiabatically in a very slow manner until the volume becomes 2.0 ( 10-3 m3.

a) Show these process in a graph of pressure P against volume V.

b) Determine (, the ratio Cp/Cv.

c) Determine the gas temperature in the final process III.
QUESTION 4 
The table below shows the rough values of the thermal conductivity, k of several materials at room temperature. These values can be taken as typical values of metals, insulators, liquids and gases.

	Materials
	k ( Wm-1K-1 )

	Aluminium ( metal )
	2 ( 10-2

	Rubber ( insulator )
	2 ( 10-1

	Methanol ( liquid )
	2 ( 10-1

	Air ( gas )
	2 ( 10-2


a) Metal is a good conductor for both heat and electricity; heat insulators are also electrical insulators. Explain why this is the case.

b) Suggest a reason why thermal conductivities of typical liquids and solid insulators are the same.

c) Although a gas has thermal conductivity that is low, in general it is not considered a good heat insulator from the practical point of view except when it is filled inside certain cell structure. Why ?
d) Give reason why the thermal conductivity of a gas in general is lower than that of a liquid.

QUESTION 5

 SHAPE  \* MERGEFORMAT 



Point charges QA = +10 (C, QB = -5.0 (C, QC = +3.0 (C are placed at the corners A, B and C of a square, as shown in Figure 1. Length AB = 2.0 m. A point change q = +0.50 (C is placed at the corner D.
a) Determine the electric potential energy processed by the change system with q at D.
b) Determine the work done in bringing charge q from D to the midpoint and finally to the centre E of the square. Is this work done on or by the electric field produced by QA, QB and QC?
QUESTION 6

A rectangle ABCD has length AB = 4.0 m and breadth AD = 3.0 m. Point charges                     Q1 = +8.0 ( 10-8 C and Q2 = -3.0 ( 10-8 C are placed at A and C respectively.

Determine :-

a) The electric p.d VB – VA across B and D.

b) The work required in moving a point charge q = +0.50 (C from B to D.
QUESTION 7

 SHAPE  \* MERGEFORMAT 



Refer to Figure 2. Point charges Q1 = +10 (C and Q2 = +10 (C are placed at point A and C respectively. Determine the work required in moving a point charge q = +2.0 (C from E to D. 

QUESTION 8

 SHAPE  \* MERGEFORMAT 



A pair of metal plates is places vertically and parallel to each other. They are separated by a distance of 6.0 cm. One plate is charged positively while the other is charged negatively, as shown in Figure 3. A particle of mass 50 mg si suspended in the middle of the space between the plates. It is given a charge of +3.0 ( 10-8 C. The string which suspends the particle becomes inclined to the vertical by an angle of θ = 15(. Determine the p.d across the plates. 

[ g = 9.8 ms-1 ]
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