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SECTION I (1 % hours)

Answer all the questions

1. Figure 1 shows how an instrument, X, is used to measure a physical quantity, the length of a book.

(a) Define physical quantity.
(b) Name the instrument, X.
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s and decays by emitting a beta particle (_9) to an element N.
(2 marks)

count rate of a sample of carbon-14 to drop from 2000 counts min™? to

(3 marks)
(iii) Write a balanced e@%ﬁféion for the décay of a carbon-14 nucleus. (2 marks)
""%ﬁj 7
4. (a) Magnetic materials can be classified as either hard or soft magnetic materials.
(i) What do you understand by a soft magnetic material? (2 marks)
(ii) Name an example of a soft magnetic material. (1 mark)

(iii) Name one device that makes use of a soft magnetic material. (1 mark)



(b) Figure 2 shows a transformer which has an input a.c voltage of 240 V. It has 4000 turns in the primary coil

and 250 turns in secondary. The transformer is used to operate a small radio set.
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Figure 2
(i) Identify with a reason the type of transformer in figurg.2. (2 marks)
(i) Using the information on the diagram, calculate the out

(iii) State two sources of energy lost in the transt:%g;q

L

(a) ij'{gﬁne moment. f (2 marks)

) %a: WO %E%ﬂggninegeﬁgry for the system to be in equilibrium. (2 marks)

(c) Detef e (3 marks)

(d) Determine the reactio (3 marks)

(6)(a) A polythene rod is*éHarged by rubbing it with a piece of dry cloth.

(i) Name the type of charge acquired by the rod. (1 mark)

(ii) Explain the origin of the charge on the rod. (2 marks)

(iii) Name two other methods by which the rod could have been charged. (2 marks)

(b) Calculate the total charge that flows round a circuit in 180 s when the current in the circuit is 8 A. (3 marks)
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(7)A dam used to power a hydroelectric power plant has a water height of 80 m above the turbines. It is noticed that
500 kg of water from the dam falls on the turbines every second.

(a) Calculate the potential energy of the 500 kg of water at the top of the turbines given that the acceleration due to

gravity, g = 10 ms™2. (3 marks)
(b) Given that the power plant produces 300,000 J of electrical energy per second, calculate its efficiency.

(3 marks)

(c) State two hazards that may result from a careless use of electricity. (2 marks)

Answer EITHER 8 a, b and ¢

(8)(a) (i) Define refractive index. (2 marks)
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(8 marks)
(b) (i) calangle. (2 marks)
(ii) Stafé’zﬁ’fé:ﬂééﬁ‘d‘?ﬁ%’éﬁ ccessaty for total internal reflection to occur. (2 marks)
(iii) A glass block has a ti acti?/fé index of 1.5. Calculate the critical angle of the glass material. (3 marks)
(¢) (i) Define resonance: (2 marks)
(ii) Give one application of resonance. (1 mark)
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8. (d) (i) Define acceleration. (2 marks)
(ii) Describe an experiment you can use to measure the acceleration due to gravity. Your description should

include:

I

a labelled diagram of the experimental set-up
~ the procedure you will follow
— the data you will collect

— how you will calculate the value of the acceleration due to gravity.

— any precaution you will take to ensure better results. (8 marks)

(e) (i) State the law of conservation of linear momentum.

(2 marks)

Calculate the
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common velocny with which the locked cars MOMEs, {"',; o f 7" (3 marks)
/}"'/.-5"/"’/ i h""‘ . i 2 .
(iii) Describe one other daily situation where U:l ear momentum “applies.(2 marks)
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(f) (i) State Newton’s first law of motlonﬁ'/ ; (2 marks)
(ii) Give one daily application of the ]a\ﬁf > (1 mark)
(2 marks)

-axis) against extension (x-axis). (6 marks)

f your graph. (3 marks)

(iv) From your gfrapﬁfy/explain if the material obeys Hooke’s Jaw. (2 marks)

(b) (1) Define pressure. (2 marks)

(ii) State two factors that affect the pressure exerted by a liquid. (2 marks)

(¢) (i) Define density. (2 marks)
(ii) Give one use of density in daily life. ' (1 mark)
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(d) (i) State Ohm’s law. (2 marks)

In an experiment to verify Ohm’s law, different p.ds (V) was applied across the ends of a conductor and the

corresponding currents (I) flowing through it were measured. The results are recorded in the table below.

V/V 15 30 45 60
I/A 11 21 32 44

(ii) Plot a graph of p.d (y-axis) against current (x-axis). (6 marks)
(iii) Determine the slope of your graph. (3 marks)
(iv) From your graph, explain if the material obeys Chm’s law. (2 marks)

(e) (i) Define electrical resistance. G,

(f) (i) Define electromotive force {emf). (2 marks)

(ii) Name one source of emf. (1 mark)
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