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Question 1 Compulsory {40 marks]

A student wishes to investigate how the resistance R of a light-dependent resistor varies with
the distance d from an intense light source. '

It is believed that the relationship between Rand d is

R = kd™ where k and n are constants.
The light-dependent resistor has a resistance of 100Q when it is in bright light and a resistance
of 500 kQ when no light falls on it.
Design a laboratory experiment to test the above relationship. You should draw a diagram
showing the arrangement of your equipment and any precautionary measures you take to
maintain exact alignment of the apparatus. [Labeled diagram 5]

In your account you should pay particular attention fo

a) defining the variables in the problem, [5]
b) the procedure to be followed, 81
¢) he measurements that would be taken, [5]
d) the control of variables, [5]
e) how the data would be analysed, [5]
f) any safety precautions that you would take. [51

g) Given a class of 40 students and 5 light dependent resistors, how would you teach this
investigative skill practically? (5]

Question 2 [20 marks]

The ability of a mercury-in-glass thermometer to detect rapidly changing temperatures is
compared with the platinum-resistance thermometer.
a) Expiain how the Zeroth Law of thermodynamics is the basis of thermometry. [5]
b) Draw a setup that could be used to measure the cooling of a liquid from a temperature of
100°C to room temperature with the two different thermometers to compare the two.[6]
¢) The mass of H, molecule is 3.3 x 10~24g. If 10% H, molecules strike 2.0cm? of wall at an
angle of 55° with the normal when moving with a speed 1.0 x 10° cm/s, what pressure do
they exert on the wall? [5]
d) A motorist wants to design a thermometer that can measure the temperature of his

coolant. Draw a circuit that he may use. [4]



Question 3 [20 marks]

The cathode ray oscilloscope is a device for measuring changing voltage and frequencies.

a) What is the structure and function of the electron gun? [4]
b) What is the function of each of the following:

an evacuated tube phosphor screen

a positive anode negative high tension [4]
¢) How would you explain CRO traces when an input probe is touched 2]
d) Explain how the principle of the CRO is used in electrocardiograms (4]
e) How could you explain parts and functions of a CRO to a class of 30 if you have only

one CRO and various vacuum tubes? [6]

Question 4 [20 marks]

A Form 4 class experiment involves measuring the heating effect from an eIectrlc
current. Apparatus available in the school lab per group:
constantan wire of 30swg of length 1,20m
DC power supply
connecting leads
Wooden supporrt with holes to allow accessories and cover calorimeter
-10 to 120°C thermometer
calorimeter with lagging of cotton wool
stop watch
micrometer screw guage
a) Draw a diagram of a physical setup you would instruct your ciass to follow [5]
b) Draw the circuit diagram of the setup [2]
c) What errors should the teacher warn the class in carrying out the experiment [3]
d) Results of the experiment are as follows:
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i.  What deductions can the class make about the heating effect of current? [4]
i. Explain Joule's effect using equations of resistance, voltage and current. [6]

Question 5 [20 marks]

Large classes, little equipment and few teachers are some comrmon characteristics of Swazi schools. If
you are appointed to the Science department of one such school, how could you tackle the problem of
experimentation in a large class? (20]



