Section A (45 marks)

	1
	A car is accelerated uniformly from rest with an acceleration of 4 ms-2 for 4 seconds. Then it maintains its velocity for 6 seconds. Finally it is brought to rest with uniform retardation in another 3 seconds

(a) Sketch the velocity time graph of the motion below

(b) What is the velocity of the car just after the first 4 seconds?

(c) What is the acceleration during the last 3 seconds?

(d) Find the total distance travelled by the car
(e) Find the average speed of the car
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	2
	State one use for each of the following types of electromagnetic radiation

(a) Infra red radiation

_______________________________________________________

_______________________________________________________

(b) Ultraviolet rays
_______________________________________________________

_______________________________________________________
(c) X rays

_______________________________________________________

_______________________________________________________
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	3
	The diagram shows a crane lifting some bricks during the building of a house.
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Figure 1

The weight of the bricks produces a turning effect or moment on the arm of the crane about the point P. The weight of the bricks is 12000 N

(a) Calculate the moment of this force, using the distance marked on the figure

(b) (i) Explain why the counterweight is necessary

_______________________________________________________

_______________________________________________________

(ii) Suggest one advantage of being able to move the counterweight along the arm

_______________________________________________________

_______________________________________________________

(c) Calculate the useful work done by the crane in lifting the 12000 N load 

     through a height of 15 m
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	4
	The diagram shows the air pressure at different distances from a loud speaker.
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Figure 2
(a) Mark carefully on the diagram:

(i) a distance which is the wavelength of the sound wave

(ii) the amplitude of the sound wave

(b) Explain why the air pressure varies at different distances from the loud speaker
_______________________________________________________

_______________________________________________________

_______________________________________________________
(c) If the wavelength of a sound wave of frequency 250 Hz is 1.4 cm, calculate the speed of the wave
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Figure 3

Figure 3 shows an electric kettle which operates at the mains voltage of 240 V and has a power rating of 600 W.

(a) (i) Write down the formula relating the power, P, voltage, V and  

    the current I in the kettle                                                                               

(ii) Based on your answer to (i), calculate the current in the kettle 

     when it is being operated normally                                                                      

(iii) Calculate the resistance of the heating element when it is in 

                  normal operation                                                                                                  

(b) The body of the kettle is made of shiny metal and the body has to be earthed.

(i)         Give one reason for using a shiny surface                                          

          ________________________________________________________

          ________________________________________________________

(ii)         What does being ‘earthed’ mean and why is it necessary?                  

          ______________________________________________________

          ______________________________________________________
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	6
	The diagram shows a small feather beginning to fall down from a certain height. 
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Figure 4
(a) (i) Name two forces that act on the feather as it falls down

_______________________________________________________

(ii) Which of the two forces mentioned in (i) is larger?

_______________________________________________________
(iii) Give one reason for your answer to (ii)

_______________________________________________________

_______________________________________________________

(b) After some time, the feather moves down with constant velocity. Compare the two forces mentioned in (i) at this time

_______________________________________________________

_______________________________________________________
(c) A stone is dropped from the same height as the feather. Although the feather reaches constant velocity after a while, it is not possible for the stone to reach constant velocity. Comparing the two forces acting on the falling feather and the falling stone respectively, explain why this is so.

_______________________________________________________

_______________________________________________________ 
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	7
	An electrically charged metal ball A is brought near an identical metal ball B which is uncharged as shown in Figure 5.1
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Fig 5.1
(a) State and explain the movement of electrons in metal ball B as metal ball A is brought near                                                                                                       

      _________________________________________________________

      _________________________________________________________

(b) Draw the charges on metal ball B                                                                         

(c) Metal ball A and B are now connected by a metal wire as shown in Figure 8.2. Explain what happens when the wire connects A and B.                                     
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Fig 5.2

        _____________________________________________________________

       _____________________________________________________________
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	8
	The diagram below shows a d.c. series circuit. The e.m.f of the battery is 12 V and the maximum resistance of the variable resistor is 75Ω.
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Figure 6

Determine:

(a) the minimum possible current through the circuit

(b) the maximum possible current through the circuit

(c) the minimum possible voltage across the 25Ω fixed resistor
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Section B (20 marks)

Answer any 2 out of the 3 questions in this section

	1
	(a) One way to measure the speed of sound in air is to position someone with a pistol, some distance away from a second person who has a stopwatch. The stopwatch is started when the flash or smoke is seen, and is stopped when the sound from the pistol is heard.

Explain how the following situations will affect the result of the experiment and how you would improve the reliability of the experiment:
(i) There may be wind blowing during the experiment (Assume constant wind speed)
__________________________________________________________

__________________________________________________________
(ii) There may be some error starting or stopping the stopwatch
__________________________________________________________

__________________________________________________________
(iii) The time interval measured may be very short
__________________________________________________________

__________________________________________________________
(b) State typical values for the maximum and for the minimum frequency of sound that is audible to humans
_____________________________________________________________

_____________________________________________________________
(c) Explain by reference to ripples on water, the meaning of the term transverse wave. State what is being transferred by the transverse waves on the water surface
_____________________________________________________________

_____________________________________________________________
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	2
	(a) Figure 1 shows three identical resistors X, Y and Z. The current through  

       X is 0.6 A and the potential difference across it is 1.2 V. 
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Figure 1
(i) Calculate the resistance of X                                                                                              

(ii) Calculate the net resistance of X, Y and Z                                                                         

     (iii) Calculate the current in Y and Z                                                                                         

     (iv) Calculate the potential difference across Y                                                                         

     (v) Calculate the emf of the battery                                                                                            

(b) The graph shows how the current in the filament of a lamp depends on 

      the potential difference across it.
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Figure 2

(i)  Calculate the resistance of the filament when the current is 0.25 A.

(ii)  Explain how the graph shows that the resistance of the filament increases with temperature rise

_______________________________________________________

_______________________________________________________
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	3
	The diagram in Figure 2 shows two vertically mounted unmagnetised rods, A and B, which have similar solenoids around them wound from a single length of wire. One of the rods is made of soft iron, the other of steel.
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Figure 2

(a) Complete the circuit on Figure 2 to show how a range of currents can flow through the solenoids. Include an instrument that would enable you to measure the current             

(b) Describe a simple test you would carry out to estimate the strength of magnetization of A and B, as the current was increased. Explain how this test might show which rod was the soft iron rod and which was the steel rod.                                                                                                                                                                                    

 _____________________________________________________________
            _____________________________________________________________

             _____________________________________________________________
(c) Describe a further test you would then carry out to check which was the soft iron rod and which was the steel rod.                                                                                                  
              ____________________________________________________________
              ____________________________________________________________
             ____________________________________________________________
(d) Describe how a plotting compass could be used to plot the magnetic field pattern around a long straight wire that is carrying a current.                                                               
     _____________________________________________________________
            _____________________________________________________________
THE END
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