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1 Fig. 1.1 shows the speed of a car as it moves along a straight, level track. 
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Fig. 1.1 
 
 
 (a) During the first 1.5 s the car travels at a constant speed. 
 State the overall force on the car during this period of time. 

force =  [1]

 
 
 (b) Calculate the acceleration of the car between 1.5 s and 3.0 s. 
 
 
 
 

acceleration =  [3]

 
 
 (c) The mass of the car is 1200 kg. 
 Calculate the braking force on the car between 1.5 s and 3.0 s. 
 
 
 
 

force =  [2]
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2 Fig. 2.1 shows a view from above as a set of ripples move out from a point when a stone is 
thrown into a pond. 

 

edge of the pond

wavefronts

 
 

Fig. 2.1 
 
 

 (a) (i) Mark on Fig. 2.1 one wavelength and label it λ. 
 
 (ii) A boy counts 12 waves hitting the bank in 5.0 s. 
 Calculate the frequency of the waves. 
 
 
 
 

frequency =  

 
 (iii) The wavelength of the waves is 0.40 m. 
 Calculate the speed at which the waves move. 
 
 
 
 

speed =  [5]

 
 

(b) The water is shallower near the bank and the waves slow down. 
 Suggest what effect that this will have on 

(i) the wavelength of the waves,  

  

(ii) the frequency of the waves.  

  [2] 
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3 A student reacts the same mass of calcium carbonate with excess of the same hydrochloric 
acid solution at different temperatures. 

 
 At each temperature he measures the time taken for all of the calcium carbonate to react. 
 
 His results are shown in Fig. 3.1. 
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Fig. 3.1 
 
 (a) (i) Describe the effect of change in temperature on the rate of this reaction. 

 

 [2] 

 
 (ii) State two other factors that may affect the rate of a reaction. 
 

1.  

2.  [2] 
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(b) At a higher temperature the particles have more energy to react. 
 
 Energy may also be supplied by light. This happens in the process called 

photosynthesis. 
 
 (i) Plants use photosynthesis to make glucose. 
 
 Name the reactants and the other product of photosynthesis. 

reactants 

 and  

other product 

  [3] 

 
 
 (ii) What enables the energy from sunlight to be absorbed in this process? 

 [1] 

 
 (iii) The process is speeded up by the presence of an enzyme. 
 
 What is an enzyme? 

 

 [2] 

 
 
 (c) Energy from light is also used in photography. 
 
 Photographic film contains the compound silver bromide. When light falls on the film a 

photochemical reaction takes place. 
 
 Silver metal is formed, creating a black area on the film. 
 
 What type of reaction have the silver ions undergone? 

 [1] 
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4 Fig. 4.1 shows a ray of light entering a parallel sided glass block. 
 

glass block

 
 
 
 
 
 
 
 
 
 
 

Fig. 4.1 
 
 (a) Complete the path of the light through and as it leaves the block. [1] 
 
 
 (b) Calculate the value of the angle of refraction if the glass has a refractive index of 1.54 

and the angle of incidence is 53.1°. 
 
 Show your working. 
 
 
 
 
 

angle of refraction =  [4]
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5 Copper and aluminium are two commonly used metals. 
 
 (a) Copper is a metal that can be found ‘native’. 
 
 (i) Explain this meaning of the term native. 

 

 [1] 

 
 (ii) Name one other metal that is commonly found native. 

 [1] 

 
 (iii) Complete Table. 5.1 to show two uses of copper and the properties on which these 

uses are based. 
 

Table 5.1 
 

use of copper property of copper 

  

  

[4] 
 
 
 (b) Aluminium is not found native. It is found as a compound. 
 
 (i) The main ore of aluminium contains the compound aluminium oxide. 
 
 Name this ore. 

 [1] 

 
 (ii) Aluminium foil is used for food containers. 
 
 Aluminium is a fairly reactive metal, but aluminium foil does not react with food. 
 
 Explain why. 

 

 [1] 

 
 (iii) State another use of aluminium, and explain why it is a good metal for this use. 

use  

explanation  

 [2] 
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6 Fig. 6.1 shows a design for a battery charger, which is made up from a transformer and 
component P. 

 

240 V
input

12 V
output

iron core
P

 
 

Fig. 6.1 
 
 (a) (i) Name component P. 

  

 
 (ii) Explain why P is needed in the circuit. 

 

 

 [3] 

 
 
 (b) Explain how the transformer converts an input voltage into a different output voltage. 

 

 

 

 [4] 

 
 

 (c) The primary coil has 1800 turns. 
 Calculate the number of turns in the secondary coil. 
 
 
 

number of turns =  [3]

 
 

 (d) A battery takes 3 hours to charge with an average current of 200 mA. 
 Calculate the total charge delivered. 
 
 
 

charge =  [2]

 



9 

© UCLES 2007 0652/03/O/N/07 [Turn over 

For 

Examiner's 

Use

7 Table 7.1 gives information about some of the elements in Group II of the Periodic Table. 
 

Table 7.1 
 

element 
atomic 
number 

formula of 
oxide 

melting point 
in °C 

reaction with 
cold water 

magnesium 12 MgO 649 slow 

calcium 20 CaO 839 steady 

strontium 38 SrO 769 rapid 

barium 56 BaO 725  

 
 (a) Three of these elements show a trend in a physical property. 
 
 (i) Describe this physical trend. 

 

 [2] 

 
 (ii) Which element does not fit in with this trend? 

 [1] 

 
 

 (b) The elements in Table 7.1 show a trend in a chemical property. 
 
 Describe this chemical trend. 

 

 [2] 

 
 

 (c) When a small piece of calcium is added to cold water, a steady stream of bubbles is 
given off. This is hydrogen gas. 

 
 When the reaction is completed, a test with Universal Indicator shows the water to 

have a pH of 12. Calcium hydroxide has been formed. 
 
 (i) Write a balanced symbol equation for the reaction of calcium with cold water. 

 [2] 

 
 (ii) What does the test with Universal Indicator show about the properties of calcium 

hydroxide? 

 [1] 

 
 (iii) What would you see when a small piece of barium is added to cold water? 

 

 [2] 
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8 Fig. 8.1 shows the structure of a cathode ray tube. 
 

K A

X-plates Y-plates
 

 
Fig. 8.1 

 
 (a) Explain how parts K and A produce cathode rays. 

 

 

 

 

 [4] 

 
 
 (b) Fig. 8.2 shows an experiment to measure the speed of sound. 
 Two microphones are placed 8.0 m apart and connected to a cathode ray oscilloscope. 
 A loudspeaker is placed in front of them. 
 

8.0 m

loudspeaker microphones

cathode ray
oscilloscope

Y-input

 
 

Fig. 8.2 
 
 The loudspeaker produces a sharp pulse of sound which is detected by the 

microphones and displayed on the cathode ray oscilloscope screen. 
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 Fig. 8.3 shows the screen in more detail.  The time base is set to 5 ms / square. 
 

 
 

Fig. 8.3 
 
 (i) What is the time interval between the pulses received from the two microphones? 
 

time =  

 
 (ii) Calculate the speed of the sound. 
 
 
 

speed =  [3]
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9 Copper(II) oxide reacts with dilute sulphuric acid according to the following equation. 
 

CuO   +   H2SO4 CuSO4   +   H2O  
 
 A student uses this reaction to prepare crystals of copper(II) sulphate. 
 
 (a) To make sure that the crystals are pure, an excess of copper(II) oxide must be used. 
 
 (i) Explain why an excess of copper(II) oxide must be used to ensure purity of the 

crystals. 

 

 [1] 

 
 (ii) The student uses 10.0 g of copper(II) oxide and 100 cm3 of 1.0 mol / dm3 sulphuric 

acid. 
 
 Show by calculation that the copper(II) oxide is in excess. 
 
 [Ar : Cu, 64; O,16.] 
 
 
 
 
 
 
 
 

[4] 
 
 
 (b) Describe how the student should carry out the preparation to obtain pure, dry crystals 

of copper(II) sulphate. 

 

 

 

 

 

 

 

 [4] 
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10 Fig. 10.1 shows the apparatus used to identify the radioactive emissions from different 
isotopes 

 

source

absorber

detector

counter

 
 

Fig. 10.1 
 
 Table 10.1 shows the count obtained in 2 minutes from an isotope of the element 

americium, using different absorbers. 
 

Table 10.1 
 

count with no 
absorber  

count with 
paper 
absorber 

count with 
aluminium 
absorber 

count with 
lead absorber 

5854 1649 1644 103 

 
 
 State, with reasons, the type or types of radiation emitted by the source. 

 

 

 

 [3] 
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