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(2)

(b)

Answer question 1 and any other 3 Jrom the remaining questions.

(i)
(ii)

(iii)

(@
(ii)

Define the decay constant, A.

Sketch a graph to show how the activity of a radioactive isotope of
half-life 30 days varies with time from an initial value A.

A lubricating oil contains a radioactive isotope X of half-life 25
days and another isotope Y of half-life 5 hours. Initially the oil has
an activity of 16 kBq. After 40 days the activity of the oil falls to
2 kBq.

Estimate the initial percentage activity of isotope Y in the mixture.

8] &
Write down Einstein’s photoelectric equation.
Study the circuit shown in Fig.1.1 and answer questions that follow.
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Fig.1.1

State the effect of increasing the intensity of the incident radiation.

Suggest how this apparatus could be used to determine the maximum
kinetic energy of the photoelectrons.

The frequency of the incident radiation was varied and the maximum

kinetic energy, K.E ., of the photoelectrons was found. Fig. 1.2 shows
the results obtained.
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Fig. 1.2
Use Figl.2 to determine the Plank constant, the threshold frequency and the
work function of the meta].
[13]
(©)

V out

®
() Calculate the gain of the amplifier,

[3]
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(a) Define resistance and the Ohm. : [2]

(b) Fig 2.1 shows a battery with internal resistance, r, connected to a resistor, R.

Fig 2.1

Fig. 2.2 shows an incomplete graph that shows the distribution of voltage across the
circuit in Fig 2.1.
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Fig. 2.2
(1) Copy and complete the graph.

(i) HKE=12Vandr = 0.1Q, calculate energy lost per unit charge
in the battery itself. , [5]

(c) Suggest one advantage and one disadvantage of having a large internal ,
resistance in a battery. [2]

(d) (i) Sketch the I - V characteristics of a filament lamp.
(ii)  Explain the shape of your graph.
(3]
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Fig. 3.1 shows a transformer circuit.

AC. R

primary secondary

Fig 3.1

(a) Explain the effect on the current flowing in the primary circuit of
§)) a fall in the supply frequency,
(if) a reduction in the number of turns in the secondary circuit.

(b) (i) Calculate the current which flows in a resistance of 40 €2 connected to a
secondary coil of 60 turns if the primary has 1 200 turns and is connected
toa240V.

(ii)  State any one assumption made in making your calculation.
[7]

- (0) The Dragline is a large current-drawing machine used in mining industries.
Direct current motors have more torque to drive the dragline than alternating
current motors. Alternating current from the mains is converted to direct current.

Describe and explain how direct current is maintained through the motor using
four diodes. o [53]
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(a) (4] Write down the truth table for a two input Exclusive OR gate.
(i) Construct a combination of NAND gates to form an Exclusive OR gate.  [3]

(b)  Draw the truth table for the logic circuit shown in Fig.4.1. [6]
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Fig. 4.1

(c) Receiving information of events in the world such as sporting news and
natural disasters is almost instantaneous.

State three aspects of modern communication which have made this possible.

(31
(a) (i) State the method(s) of heat transfer in a liquid.

(ii) Explain how conduction is different from radiation.

[4]
(b) (i) Define specific latent heat of vaporisation.

(i) Describe an electrical method for the determination of the specific
latent heat of vaporisation.

[l

() In an experiment to determine the specific latent heat of vaporisation of a
liquid, a 60 W heater is used to boil a liquid for 8 minutes and 50 g of liquid is
collected. '

Determine the heat lost to the surroundings given that the specific latent heat
of vaporisation of the liquid is 4.3 x 10° Jkg™ .
[2]
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