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Section A:
Answer all the questions from this section in the spaces provided.   
Section B;
Answer two out of three questions on the writing papers provided  

Take g as 10 m/s2 unless otherwise stated.

________________________________________________________________
This question paper consists of 14 printed pages (including this page).
Section A: [45 marks]

Answer ALL the questions.

Write your answers in the space provided on the question paper.

1. 
A van of mass 700 kg is being towed along a straight road so that its velocity changes uniformly from 0 ms-1 to 20 ms-1 in a time of 10 seconds. During this time, the frictional resistance is constant and equals to 500 N.

(a)
Calculate the acceleration of the van.                                                       [2]


(b)
What is the resultant force on the van during the 10 seconds?                [2]

(c)
What is the force exerted on the van by the towing vehicle?                    [1]
(d)
When the speed of 20 ms-1 is reached, the towing force is reduced so that the van now moves with constant velocity.

(i)
What is the resultant force on the van now? Explain your answer.     [1]

___________________________________________________________
___________________________________________________________
(ii)
What is the towing force?                                                                    [1]

2.
The diagram below shows a uniform metre rule of mass 200g, pivoted at the 75 cm mark and balanced by a weight W acting at the 95 cm mark.

(a) Calculate the weight of the ruler. (Assume g = 10 N/kg.)                          [2]                         
(b) Find the moment of the weight of the ruler about the pivot.                      [2]
(c) Use the principle of moments to determine the value of W.                      [2]

3.
The diagram below shows a ray of light leaving the point O and striking a converging lens L. The lens forms an image of O at the point I. 
(a)
On the diagram below, complete the path of the ray after it passes through the lens.                                                                                                     [1]

(b)
Draw a second ray which enables you to find the position of the principal focus (focal point). Label this point F.                                                  [3]

4. 
Figure 4.1 below illustrates a graph of height against time when a stationary basketball is dropped from position A on to the floor at B, 2 m below it. The ball bounces and reaches a height C, which is 1.5 m above the floor, and falls to the floor again at D.


(a)
Supposing that the ball has a mass of 2 kg, what will its kinetic energy be just before it hits B?                                                                                   [2]

(b)
Calculate the velocity of the ball just before it hits D?                               [3]

(c)
Why does the ball only reach C and not 2 m above the floor?                  [1]

5.
During a particular science experiment, a teacher connects an electrical circuit as shown in figure 5.1 below.


(a)
Determine the total effective resistance of the electrical circuit shown above.                                                                                                       [2]

(b)
Find the e.m.f. value of the battery cell used in the above circuit if the ammeter reads 3 A.                                                                                  [2]

(c) 
Hence or otherwise, calculate the value of current through the 6 Ω resistor.  

                                                                                                                             [2]

(d)
What is the potential drop across the 9 Ω resistor?                                  [1]

6.
Figure 6.1 shows an electric circuit system which consists of an air-conditioner (200V, 1500W) and a lighting unit (200V, 400W) connecting in parallel.


(a)
Determine the total amount of current drawn from the mains when both devices are switched on.                                                                           [2]

(b)
If a 13 A fuse is used, do you think it is suitable? Explain briefly.              [2]

___________________________________________________________
___________________________________________________________
___________________________________________________________
(c)
Electricity costs $0.13 per kWh and the whole circuit system is switched on for 5 full days. What is the cost of electricity needed?                         [3]

7.
Figure 7.1 below represents a step-down transformer used to supply an electric motor rated at12 V, 2 A.



(a)
Calculate the number of turns on the secondary coil.                               [2]

(b)
Calculate the size of the current in primary coil.                                       [2]

(c) State the assumption you made about the transformer.                             [1]

___________________________________________________________
___________________________________________________________
(d)
(i)
Which coil, primary or secondary, should have the thicker wire?        [1]

___________________________________________________________
(ii) Explain your answer to part d(i) above.                                                [2]

___________________________________________________________
___________________________________________________________
Section B: [20 marks]

Answer any TWO questions.

Write your answers in the space provided on the question paper.

8.
(a)
Describe two features which distinguish between evaporation and boiling.

                                                                                                                             [2]

___________________________________________________________
___________________________________________________________
___________________________________________________________
(b)
Explain why fixed points are needed before a temperature scale is marked on a thermometer. Describe how you would check that the fixed points had been correctly marked on a laboratory mercury-in-glass thermometer.

                                                                                                                        [4]

___________________________________________________________
___________________________________________________________
___________________________________________________________

___________________________________________________________
___________________________________________________________

___________________________________________________________
___________________________________________________________

8. (c)
The graph below shows how the temperature of a pure substance varied as heat was supplied to it at a constant rate. At point A, the substance was solid. 


(i) 
Explain what happened to the substance between A and D.               [3]

___________________________________________________________
___________________________________________________________
___________________________________________________________

___________________________________________________________
___________________________________________________________
(ii)
What happened to the heat energy supplied between B and C?        [1]

___________________________________________________________
___________________________________________________________
9. 
A student measured the current through a piece of wire as a function of the voltage applied across it. Her results are tabulated below.

	Voltage (V)
	Current (A)

	0.0
	0.0

	2.0
	0.1

	4.0
	0.2

	6.0
	0.5

	8.0
	0.9

	10.0
	1.5

	12.0
	2.8


(a)
Plot a graph of current on the vertical axis against voltage, using the graph paper provided on page 12. Draw a smooth curve through the points.     [3]


(b)
From the graph or otherwise, determine the resistance of the wire when there is a current of 2.8 A flowing through it.                                             [2]

(c)
Define Ohm’s law.                                                                                     [2]

___________________________________________________________
___________________________________________________________
___________________________________________________________

(d)
From the graph, determine the potential difference across the wire when 2.0 A of current flows through it.                                                                [1]

(e)
Hence or otherwise, how much energy per second is used to maintain a steady current of 2.0 A through the wire.                                                   [2]


10.
Figure 10.1 below shows an arrangement of apparatus which can be used to demonstrate electromagnetic induction. Coil X is connected to a battery as shown and coil Y is connected to a centre-zero galvanometer. Coil X and Y are placed closed together. A piece of soft iron rod is placed in each coil. The galvanometer needle is observed to be deflected to the right when current flows from B to A.







(a)
State and explain what is observed

(i)
when switch S is closed and remains closed.                                      [3]

___________________________________________________________
___________________________________________________________
___________________________________________________________

___________________________________________________________

(ii)
when switch S is opened again.                                                          [3]

___________________________________________________________
___________________________________________________________
___________________________________________________________
10.
(b)
State one change you can make to the above setup in order to see a greater deflection.                                                                                     [1]

___________________________________________________________
___________________________________________________________
(c)
The experiment in (a) is repeated without the soft iron rod in both coils. State and explain one difference in the observations that would be made.

                                                                                                                        [3]
___________________________________________________________
___________________________________________________________
___________________________________________________________

___________________________________________________________

-- End of Paper --
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