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1 The Periodic Table shows all of the chemical elements arranged into groups and periods. 
 
 Fig. 1.1 shows part of the Periodic Table. The letters in this table are not the normal 

chemical symbols of the elements. 
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Fig. 1.1 
 
 (a) Complete the statements below using letters, chosen from A to H, which refer to 

elements in Fig. 1.1. Letters may be used once, more than once or not at all. 
 

• The element shown as letter  is an alkali metal in period 3. 

• The element shown as letter  is the noble gas with the lowest density. 

• The three elements shown as letters  ,  and  

 have very similar chemical properties to each other. 

• The element shown as letter  is sometimes used as a catalyst. [4] 

 
 
 (b) The elements sodium and sulphur are both oxidised when they burn in air to produce 

sodium oxide and sulphur dioxide respectively. 
 
 (i) Explain the meaning of the term oxidised. 

 

 [1] 

 
 



3 

© UCLES 2008 0653/02/M/J/08 [Turn over 

For 

Examiner's 

Use 

 (ii) Sodium oxide reacts with water to form solution P.  
 
 Sulphur dioxide reacts with water to form solution Q. 
 
 Predict and explain the colour of Universal Indicator solution when added to P and 

Q. 

colour in P  

explanation  

 

colour in Q  

explanation  

 [4] 

 
 (iii) Name the type of chemical reaction which occurs when solution P is added to 

solution Q. 

  [1] 
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2 Fig. 2.1 shows the structure of the human thorax (seen from the front). 
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Fig. 2.1 
 
 
 (a) Give the letter of each of the following structures. 

(i) the left bronchus   

(ii) a pleural membrane   

(iii) a place where there are goblet cells and cilia   [3] 

 
 
 (b) Gas exchange takes place in the alveoli. When a person smokes for a number of 

years, the walls of the alveoli start to break down. This is called emphysema. 
 
 (i) Name the process by which molecules of oxygen pass into the blood from the 

alveoli. 

  [1] 

 
 (ii) Explain why emphysema makes it more difficult for oxygen to get into the blood. 

 

 

 [2] 
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 (c) Oxygen is transported around the body in red blood cells. Fig. 2.2 is a diagram of a 
group of red blood cells. 

 
 

 
 

Fig. 2.2 
 
 (i) State one difference, apart from their colour, between the appearance of red blood 

cells and white blood cells. 

 [1] 

 
 (ii) What makes red blood cells look red? 

 [1] 

 
 
 (d) Explain why body cells need a constant supply of oxygen. 

 

 

 [2] 

 
 
 



6 

© UCLES 2008 0653/02/M/J/08  

For 

Examiner's 

Use 

3 A man drives a golf ball with his club and it flies through the air for nearly 200 metres. 
 
 (a) (i) State the form of energy given to the ball by the club when the ball is hit. 

  [1] 

 
 (ii) State the type of energy gained by the ball as it rises into the air after being hit. 

  [1] 

 
 (b) As the golfer moves around the course in a golf cart, his movement is measured. The 

measurements are plotted on the graph in Fig. 3.1. 
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Fig. 3.1 
 
 (i) Describe what is happening between 
 

 A – B 

  
 

 B – C 

  
 

 C – D 

 [3] 

 
 (ii) What is the speed of the cart after 3 seconds? 

  m / s [1]
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 (c) The golfer hits the ball along the ground. It travels 6 m in 3 s. 
 
 Calculate the average speed of the ball. 
 
 State the formula that you use and show your working. 
 
 formula 
 
 
 
 working 
 
 
 
 

  m / s [2] 

 
 
 (d) The golfer’s bag of clubs has a mass of 6 kg. 
 
 (i) Calculate the weight of the bag of clubs. 
 
 Assume that the gravitational field strength on Earth is 10 N / kg. 

  N [1] 

 
 
 (ii) Calculate the work done by the golfer when the bag is lifted 0.5 m. 
 
 State the formula that you use and show your working. 
 
 formula 
 
 
 
 working 
 
 
 
 

  J [2] 
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4 Kerosene is a mixture of hydrocarbons used as a fuel for aircraft and for lighting and 
cooking. 

 
 (a) Kerosene is obtained from petroleum (crude oil) and is a liquid which boils in the range 

150 

oC – 200 

oC. 
 
 (i) Name the process used to separate kerosene from petroleum. 

 [1] 

 
 (ii) State the important difference between the various compounds in petroleum which 

enables them to be separated by the process you have named in (i). 

 [1] 

 
 
 (b) The light from a kerosene lamp is provided by the flame produced when kerosene 

burns in air. 
 
  The lamp must be carefully designed and operated to ensure that most of the kerosene 

undergoes complete combustion. 
 

kerosene lamp

flame providing
light

chimney allows
gases to escape

 
 
 (i) Complete the word chemical equation for the complete combustion of kerosene. 
 
 

+kerosene +

 
[2] 
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 (ii) Describe one observation which shows that the reaction occurring in the kerosene 

lamp is exothermic. 

 

 

 [1] 

 
 
 (c) The full chemical symbol for carbon is shown below. 
 

12

6
 C 

 
 Draw a diagram of a carbon atom. Label the nucleus and show the full electron 

configuration. 
 
 
 
 
 
 
 
 
 
 

[2] 
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5 Fig. 5.1 shows the quantity of carbon dioxide that was emitted to the atmosphere by a large 
industrial company, between 2000 and 2005. 
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Fig. 5.1 
 
 
 (a) Describe how the company’s carbon dioxide emissions changed between 2000 and 

2005. 

 

 

 [2] 

 
 
 (b) The company stated that these carbon dioxide emissions included those relating to the 

electricity that it used. 
 
 Explain how using electricity can be responsible for emissions of carbon dioxide. 

 

 

 [2] 

 
 
 (c) Apart from using less electricity, suggest one other way that the company could reduce 

its carbon dioxide emissions. 

 

 [1] 
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(d) In 1997, at a meeting in the city of Kyoto in Japan, many countries in the world signed 
an agreement to reduce their emissions of carbon dioxide. The agreement came into 
force in 2005. 

 
 Explain why we need to reduce emissions of carbon dioxide. 

 

 

 [2] 

 
 
 (e) Tropical rainforests can help to combat rising levels of carbon dioxide, because they 

take it from the air and use it in photosynthesis. 
 
 Describe one other reason why we should try to conserve tropical rainforests. 

 

 

 [2] 
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6 (a) A policeman is using a radar gun to measure the speed of a car. 
 
 The radar gun emits microwaves which hit the moving car and bounce back to a 

receiver in the radar gun. 
 
 A computer in the radar gun calculates the speed of the car. 
 

microwaves
from gun

microwaves
to gun

radar gun

 
 
 (i) What type of waves are microwaves? 

  [1] 

 
 (ii) The waves bounce off the car back towards the radar gun. What is this process 

called? 

  [1] 

 
 
 (b) A car has two headlamps and two rear lamps. All four lamps are connected in parallel 

with each other across a 12 V battery. 
 
 (i) Complete the circuit diagram below to show how the four lamps are connected to 

the battery. Include one switch in your circuit which will control all four lamps. 
 

12 V

 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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 (ii) If the filament in one lamp breaks, the other three stay lit. Explain why this 
happens. 

 

 [1] 

 
 
 (c) Fig. 6.1 shows a spring. The spring is 10 cm long. A metal nut is hung on the spring 

and the length is now 13 cm. 
 

10 cm

13 cm

 
 

Fig. 6.1 
 
 Calculate the length of the spring if 3 more identical nuts are hung on the spring. 
 
 Show your working. 
 
 
 
 

 cm [2] 
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7 (a) Draw lines to link each term to its definition. 
 
 

a green pigment
found in some plant
cells, which absorbs
energy from sunlight

definition

a partially permeable
layer surrounding

a cell

a fully permeable
layer surrounding

a plant cell

an organelle found
in some plant cells,

where photosynthesis
takes place

cell membrane

term

chlorophyll

cell wall

chloroplast

 
 

[3] 
 
 
 (b) Plant leaves often contain starch, which is produced during photosynthesis. 
 
 Describe how the starch is produced. 

 

 

 

 [2] 
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(c) Fig. 7.1 shows one of the ways in which a plant called Bryophyllum reproduces. It 
grows new plantlets from its leaves. 

 
 

 
 

Fig. 7.1 
 
 
 (i) Name the type of reproduction that is taking place. 

  [1] 

 
 (ii) The new plants that are produced are clones of the parent plant. 
 
 Explain what is meant by the term clone. 

 

 

 [2] 
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8 (a) A student wrote down some properties of alpha, beta and gamma radiations. 
 
 Draw a line from each property to the correct radiation. 
 
 

stopped by paper

contains negatively charged particles

passes through several centimetres of lead

passes through paper but stopped by a
few millimetres of aluminium

has no mass

alpha

beta

gamma
 
 

[3] 
 
 
 (b) (i) Gamma radiation can be used to sterilise surgical instruments. What property of 

gamma radiation makes it suitable for this purpose? 

 [1] 

 
 (ii) State one other use for radiation from a radioactive source. 

 

 [1] 

 
 
 (c) In an experiment a radiation detector was set up and used to measure background 

radiation. The background radiation in the laboratory was found to be 40 counts per 
minute. 

 
 (i) What is background radiation? 

 

 [1] 

 
 (ii) State one source of background radiation. 

 [1] 

 
 (iii) A radioactive source was placed near the detector and a reading of 1200 counts 

per minute was recorded. What was the count rate of the radioactive source? 

 counts per minute [1] 
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9 Fig. 9.1 shows apparatus which can be used to reduce copper oxide to copper. 
 
 Copper oxide is a black powder and during the reaction metallic copper forms inside the 

reaction tube. 
 
 

copper oxide reaction tube

hydrogen

excess hydrogen
being burnt

heat  
 

Fig. 9.1 
 
 
 (a) (i) Select from the list of substances below to complete the word equation for the 

reaction in Fig. 9.1. 
 

air copper copper oxide 

hydrogen oxygen water 

 
 

+ +

 
 

[1] 
 
 (ii) Describe one piece of evidence which would show that copper had been formed in 

this reaction. 

 

 [1] 

 
 



18 

© UCLES 2008 0653/02/M/J/08  

For 

Examiner's 

Use 

 (b) When a student carried out the reaction in Fig. 9.1 she realised the material left inside 
the reaction tube was a mixture of metallic copper and unreacted copper oxide. 

 
 In order to separate the metallic copper, she stirred the material from the reaction tube 

with warm dilute sulphuric acid for several minutes. She then filtered the mixture as 
shown in Fig. 9.2. 

 

warm dilute
sulphuric acid

mixture from
reaction tube

 
 

Fig. 9.2 
 
 (i) Name the copper compound formed when sulphuric acid reacts with copper oxide. 

 [1] 

 
 (ii) The copper compound you have named in (i) is soluble. 
 
  Explain why the method shown in Fig. 9.2 is successful in separating metallic 

copper from the original mixture of copper and copper oxide. 

 

 

 

 [2] 

 
 
 (c) Copper oxide is a compound of a metal and a non-metal. 
 
 (i) Name the type of chemical bonding in copper oxide. 

  [1] 

 
 (ii) Explain why there is a strong force of attraction between the copper and oxide 

particles in copper oxide. 

 

 

 [2] 
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 (d) Metallic copper can also be obtained by electrolysis. 
 

copper chloride
solution

– +

 
 

Fig. 9.3 
 
 Describe what would be seen at each of the electrodes when the electrolysis shown in 

Fig. 9.3 is carried out. 
 
 at the positive electrode 

  

 
 at the negative electrode 

 [2] 
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