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Q1. 
Fig. 1.1 shows how the speed of an object varies during a period of 30 s.
[image: image1.emf]


(a) State the speed of the object:

(i) at the start, time = 0 s,









speed =………............................ m/s (1)
(ii) at the end, time = 30 s.










speed =....................................... m/s (1)
(b) Describe what, if anything, is happening to the speed during the period 10 s to 25 s.

..................................................................................................................................................................... (1)
(c) Determine the distance travelled in the last 5 s.










distance =...................................... m (3)
(d) The total distance travelled during the 30 s is 750 m.

Calculate the average speed of the object during the 30 s.










average speed =......................... m/s (3)
_____________________________________________________________________________________
     










              [Total marks: 9]
Q2.
(a) A force acting on an object causes the object to accelerate.
    
In which direction is the acceleration?

......................................................................................................................................................... (1)

(b) Any object moving in a circle has a force acting on it towards the centre of the circle. What does 
this force do to the object?

......................................................................................................................................................... (1)
      
(c) A woman of mass 60 kg is standing in a lift at a shopping centre.
       
(i) The lift is at rest.

1. State the value of the weight of the woman. 


......................................................................................................................................................... (1)

2. State the value of the force exerted on the woman by the floor of the lift. 


......................................................................................................................................................... (1)

(ii) Calculate the force required to accelerate a mass of 60 kg at 2.5 m/s2.

          








force = ............................................... (2)

(iii) The lift accelerates upwards at 2.5 m/s2. Calculate the force exerted on the woman by the floor 
when the lift is accelerating.
          








force = ............................................... (1)

(iv) The lift reaches a steady upward speed. State the value of the force exerted on the woman by 
the floor at this steady speed.

......................................................................................................................................................... (1)
_____________________________________________________________________________________

     










              [Total marks: 8]
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3.
Fig. shows some apparatus which is to be 

used to compare the emission of infra-red 


radiation from four differently painted 

surfaces. Near the centre of each side is 

an infra-red detector. 

The four detectors are identical. A supply
 
of very hot water is available.

(a) Name the methods of heat transfer.



 
      


......................................................................................................................................................... (1)

(b) Define radiation?





 
      

                         


...............................................................................................................................................................


......................................................................................................................................................... (1)      
     
(c) Name any two factors affecting radiation.


 
      

      

...............................................................................................................................................................


......................................................................................................................................................... (2)

(d) Suggest which surface will be the best emitter and which will be the worst emitter.

best emitter ...........................................,



worst emitter .......................................... 






             (2)
_____________________________________________________________________________________
                                                                                                      

     
              [Total Marks: 6]
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4.
A student in a laboratory uses the 


apparatus shown in Fig.4.1to 

determine the specific heat capacity 

of aluminium. The readings obtained 


in the experiment are given below.
      
mass of aluminium block = 0.930 kg
      
initial temperature of block = 13.1 °C
      
final temperature of block = 41.3 °C
      
electrical energy supplied = 23 800 J

(a) Define heat capacity. 






  

...............................................................................................................................................................

……………………………………………………………………………………………………………………


......................................................................................................................................................... (1)

(b) Use the readings above to calculate the specific heat capacity of aluminium. State the equation 
you use.

  






specific heat capacity = ............................................ (2)

(c) Because the student knows it is good scientific practice to repeat readings, after a short time he 
carries out the experiment again, supplying the same quantity of electrical energy. This time the 
temperature readings are:

initial temperature of block = 41.0 °C

     
final temperature of block = 62.1 °C

Use these figures to calculate second value for the specific heat capacity of aluminium.

  


  



specific heat capacity = ............................................ (1)
(d) The student did not make any mistakes when taking the readings. Suggest why the second 
value for the specific heat capacity of the aluminium is greater than the first. 






   

...............................................................................................................................................................


......................................................................................................................................................... (1)
_____________________________________________________________________________________
     










     
[Total Marks: 5]

5.
A technician is designing a liquid-in-glass thermometer. The following is a list of properties of the 
thermometer that she is considering.


sensitivity 

range 

speed of response 

linearity

(a) (i) 1. Which one of these properties is affected by the length of the stem of the thermometer?


......................................................................................................................................................... (1)

2. Explain your answer.


...............................................................................................................................................................

......................................................................................................................................................... (1)

(ii) 1. Which property is affected by the diameter of the capillary?


......................................................................................................................................................... (1)

2. Explain your answer.


...............................................................................................................................................................


......................................................................................................................................................... (1)

(b) The thermometer is to be used to measure temperatures between −10°C and 50°C. The 
technician considers using water or red-coloured alcohol as the liquid in the thermometer.

(i) Write down which liquid would be suitable.


......................................................................................................................................................... (1)

(ii) Give one reasons for your answer.

...............................................................................................................................................................


......................................................................................................................................................... (1)
______________________________________________________________________________
                                                                                                      

     

  [Total Marks: 6]
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6.
Fig. 6.1 shows the coil of a loudspeaker attached to a cardboard cone. One pole of a stationary 
cylindrical magnet lies near to the coil.
[image: image4.emf]

There is an alternating current in the coil of the loudspeaker. A student hears the note produced.

(a) (i) Explain why the cone of the loudspeaker vibrates.

...............................................................................................................................................................


...............................................................................................................................................................


......................................................................................................................................................... (3)

(ii) Explain how the vibrating cone produces sound waves in the air.

…………….............................................................................................................................................

…………….............................................................................................................................................

……………....................................................................................................................................... (2)

(b) A stronger cylindrical magnet is now used. State the difference in the note heard.

...............................................................................................................................................................


……………....................................................................................................................................... (1)
_____________________________________________________________________________________








                
     

  [Total marks: 6]
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7.
A householder installs a burglar alarm. 

The alarm does not operate for the first 

200 s after it is switched on. This time 

delay lets the householder leave the 

house and lock up without setting off 

the alarm. 


Fig. 7.1 is a circuit inside the burglar 

alarm. Initially, the switch is open.         
                                                                                Fig. 7.1


(a) (i) The switch is now closed. Explain what happens to the potential difference across the 
capacitor as time passes.

...............................................................................................................................................................

...............................................................................................................................................................


……………....................................................................................................................................... (2)

(ii) Suggest how this circuit may be used for the time delay of the burglar alarm.

...............................................................................................................................................................

......................................................................................................................................................... (1)

(a) The capacitor in the circuit is uncharged when the burglar alarm is first switched on. A current 
then starts to charge the capacitor and after 200 s, the charge stored is 5.4 × 10–7 C. Calculate the 
average value of the current during this time.










current = ................................ (2)
_____________________________________________________________________________________








                
     

  [Total marks: 5]
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8.
An electric hairdryer and an electric heater are 
connected to the mains supply, as shown in 
Fig. 
8.1. The cable from the heater to the mains 
supply has a live, a neutral and an earth wire.

(a) State the purpose of the neutral wire.











Fig.8.1










……………............................................................................................................................................

    
......................................................................................................................................................... (1)

(b) The live wire in the electric heater touches the outer metal case.


Explain how the earth and the fuse together protect the user from electric shock.

...............................................................................................................................................................


...............................................................................................................................................................


......................................................................................................................................................... (2)

(c) The hairdryer does not have an earth wire. Explain why this hairdryer is still safe to use.

...............................................................................................................................................................


......................................................................................................................................................... (1)

(d) In some modern homes, circuit breakers are used instead of fuses.


Suggest one advantage of using a circuit breaker rather than a fuse.

...............................................................................................................................................................


......................................................................................................................................................... (1)
_____________________________________________________________________________________









     
     

  [Total marks: 5]
