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Section A (45 marks) 
Structured Questions

1
(a)
The diagram shows four simple pendulums. Pendulum P has a period of 1 second.
State for each of the others whether their period is more than 1 second, less than 1 second or equal to 1 second. 




           
     
      [3]
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Q ___________________________________________________________________


R ___________________________________________________________________


S ___________________________________________________________________
(b)
The drawings below show two different measuring instruments. State the name of each type of instrument and in both cases give the reading shown.


      [4]
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(i)
Name of instrument :______________________________________________

Reading shown : _________________________________________________
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(ii)
Name of instrument :______________________________________________

Reading shown : _________________________________________________
2 The graph shows how the speed of a car varied over 10 seconds, as the car accelerated along a straight road.
[image: image1.png]
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(a)
Calculate the acceleration of the car.





 
      [2]








                             acceleration = __________m/s2



(b)
The mass of the car was 1200 kg. Calculate the size of the force which produced the acceleration in (a).








      [2]











        force = __________N


(c)
Calculate the distance traveled by the car during the 10 seconds.          
           
     [2]











    distance = __________m
3
A large box of mass 50 kg rests on a horizontal floor. A man moves the box by pushing it with a horizontal force of 200 N. The box moves at a constant speed of 0.25 m/s.


(a)
Calculate the work done on the box each second by the man.  

    
      [2]









                         work done = __________J

(b)
What is the rate at which work is done on the box?             



      [2]











       Power = __________W


(c)
State the value of the force of friction between the floor and the box.         

      [1]










      Frictional force = __________N
4
A mercury thermometer uses the expansion of mercury to measure temperature. The 
thermometer is calibrated by placing it in pure melting ice at 0oC and then in steam at 
100oC. This is illustrated in the figure below.
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(a)
What are the names given to the two fixed points used in calibrating a thermometer? [1]



_____________________________________________________________________
(b)
The length of the mercury column is 4.0 cm in pure melting ice and 28.0 cm in 
the steam. What is the temperature represented by a length of mercury thread of 
22.0 cm?








 
      [2]










       Temperature = __________oC
(c)
State one other physical property of a substance that may be used to measure temperature.





  



     [1]



_______________________________________________________________
5
(a)
A flame will be lighted up when the temperature of the air reaches the ignition 
temperature. When a Bunsen-burner is lighted above a copper gauze, there is 

no flame below the gauze. Why is this so?          



                  [2]
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(b)
Draw, on the figure, below the flame when the Bunsen-burner is lighted below the wire 
gauze.







             
     
      [1]
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6
The drawing show two rays of light traveling from a coin C on the bottom of a bowl of water.

[image: image7]

(a)
What happens to the rays when they enter the air?



 
      [1]



_______________________________________________________________

(b)
If I is the virtual image of the coin, draw the paths of the two rays in the air
.       
      [2]


(c)
Explain what is meant by a virtual image.




  
      [1]



_______________________________________________________________


_______________________________________________________________
7
(a)
Draw a displacement-distance graph for a transverse wave in the space below and 
illustrate the following terms:
(i) amplitude

(ii) wavelength








     [2]
on your drawing.








     
(b) Draw a displacement-time graph for a transverse wave in the space below and illustrate the following terms:
(i)
frequency

(ii)
period









     [2]

on your drawing.

(c)
What is the relationship between the frequency and period of a wave?
                  [1]


_____________________________________________________________________
8
Fig 8.1 shows a circuit in which a 40 V, 0.3 A lamp is lit to normal brightness from a 240 V a.c. supply.
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Fig. 8.1


(a)
Calculate



(i)
the power of the lamp,






      [1]











       power = __________W



(ii)
the power supplied by the a.c. source.




      [2]










       power = __________W
(b) Another method for operating the lamp from the 240 V supply is to use a step-down
transformer, as shown in Fig. 8.2.
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Fig. 8.2

Assuming the transformer to be ideal, calculate the current drawn from the main supply.







  
     
     

      [2]











       current = __________A
(c)
Explain why the transformer method in (b) is a more efficient way of lighting the lamp than that used in (a).







     
      [1]

_____________________________________________________________________

9
A stream of charged particles is deflected by a magnetic field. The diagram below shows α, β and γ-radiation being emitted from a radioactive source S into a region where there is a magnetic field.
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(a)
Suggest which one of the three tracks A, B or C shows γ-radiation. Explain your 


answer.









      [2]



_____________________________________________________________________


_____________________________________________________________________
(b)
The tracks A and C show opposite deflections. What does this tell you about the difference between radiations A and C?





      [1]



_____________________________________________________________________

(c)
Suggest why the deflection of C is much greater than that of A.

   
      [2]



_____________________________________________________________________


_____________________________________________________________________
Section B (20 marks) 
Essay Questions

Answer any two questions.

Write your answers on the separate answer paper provided.

1
(a)
A solid substance is heated by a heater rated at 1000 W 250 V. The figure below 
shows the temperature-time graph for the substance.
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(i)
Describe the state of matter at the region labelled B.
    

      [1]


(ii)
Write down the melting point of the substance.



      [1]
(iii)
Explain the energy in the melting process from the molecular point of view.     [1]

(iv)
If there is some impurity in the solid, what will happen to the melting point of the substance?







     
      [1]


(b)
(i)
State the Principle of Moments and briefly describe an experiment to verify it. 











                  [4]












   
(ii)
A light metre rule, in the diagram below, is pivoted at the zero end. A spring balance R, with units of newtons, is used to support the other end. A mass of 500 g is hung from the 80 cm mark. What is the reading of the spring balance in newtons?  





    


      [2]
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2
(a)
A coil of wire is wound on a soft iron core. 
(i)
Make a copy of the diagram on your answer paper and complete the diagram with a battery, a switch and a resistor incorporated, in order to make P the North-pole. 





                                         [1]

(ii)
Draw the magnetic field pattern set up by the current on the same diagram.    [1]
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(b)
How could you test that the soft iron bar was magnetized?


    
      [1]

(c)
Copy the diagrams below onto your answer paper and draw the magnetic field for the magnets that are set up as shown.





  
      [2]
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(i)



(ii)
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(d)
In the circuit shown, the current flowing through the 2 ohms resistor is 10 A.
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(i)
Calculate the total resistance across XY for the 3 resistors in parallel.
      [1]


(ii)
Hence, calculate the total resistance of the whole circuit in series.                    [1]
(iii) Using your answer in (ii), calculate the e.m.f. of the cell.

                  [1]
(iv)
What is the potential difference across the two points XY?                                [1]


(v)
What is the power generated by the cell?

        
  
  
      [1]

3
The diagram below shows an experiment to illustrate electromagnetic induction.
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(a)
What is the meaning of the term electromagnetic induction?


      [2]

(b)
Describe what would happen to the pointer of the galvanometer reading if the N-pole of the magnet was

(i)
pushed into the coil, 
(ii)
held stationary for a while in the coil, 
(iii)
pulled out again from the coil.






      [3]


(c)
State what changes you would see in the experiment if you used



(i) 
a stronger magnet,


(ii)
a coil with more turns,


(iii)
the S-pole of the magnet.






      [3]


(d)
Name two devices which make use of electromagnetic induction.
   
                  [2]
_________________________________________________________________________________

[End of Paper]
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