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1 (a) Fig. 1.1 shows the structure of a wind-pollinated flower. 
 

P

 
Fig. 1.1 

 
 Explain one way in which the structure of this flower increases the chance of successful 

pollination. 

 

 

 [2] 

 
 
 (b) Fig. 1.2 shows the structure of a cell that is found inside the plant’s leaves. 
 

Q

 
 

Fig. 1.2 
 
 (i) Suggest one way in which the structure of this cell differs from a cell in the part 

labelled P in Fig. 1.1. Explain the reason for your suggestion. 

 

 

 [2] 
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 (ii) Describe the function of the part labelled Q in Fig. 1.2. 

 

 

 [2] 

 
 
 (c) The leaf cell shown in Fig. 1.2 requires a steady supply of water. 
 
 (i) Name the tissue in which water is transported from the roots to the leaves. 

 [1] 

 
 
 (ii) Describe how water is lost from leaf cells, and how this water leaves the leaf and 

enters the air around it. 

 

 

 [3]
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2 Fig 2.1 shows what is observed when a piece of potassium reacts in a container of chlorine. 
 

chlorine

flames

potassium

clouds of potassium

chloride particles

 
 

Fig. 2.1 
 
 (a) (i) Write the word equation for the reaction. 

 [1] 

 
 (ii) State which observation in Fig. 2.1 shows that the reaction is exothermic. 

 

 [1] 

 
 
 (b) Potassium chloride can also be made by reacting potassium hydroxide solution with 

dilute hydrochloric acid. 
  Write a balanced symbolic equation for this reaction. 

 [2] 
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 (c) The apparatus shown in Fig. 2.2 can be used to separate potassium chloride into its 
elements. 

 

+ _
A

heat

molten potassium chloride

 
Fig. 2.2 

 
 (i) Explain why potassium ions move towards the cathode. 

 

 

 [2] 

 
 
 (ii) Describe how potassium ions change into potassium atoms at the cathode. 

 

 

 [2] 
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3 (a) An elephant can communicate with other elephants using infra-sound. 
  This is a very low frequency vibration, which is usually impossible for a human to hear. 
 
 (i) Suggest a possible frequency for this vibration. 

 [1] 

 
 (ii) Explain what is happening when these vibrations travel through the air. You may 

use a diagram to help you to answer this question. 
 
 
 
 
 
 
 
 

 

 [2] 

 
 
 (b) A spider climbs vertically upwards along a thread. 

 
 
 (i) The spider weighs 0.02N. 
 
 Calculate the work done when it climbs 21 cm up the thread. 
 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 
 
 
 working 
 
 
 
 
 

 [2] 
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 (ii) Calculate the power generated by the spider as it climbs up the thread. It climbs  
21 cm in 7 seconds. 

 
  Show your working and state the formula that you use. 
 
  formula used 
 
 
 
 
 
 
  working 
 
 
 
 
 

 [2] 

 
 (iii) The mass of the spider is 2g. It begins to move up the thread with an acceleration 

of 2cm / s2. 
 

  Calculate the resultant force causing this acceleration. 
 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 
 
 
 working 
 
 
 
 
 

 [3] 

 
 
 (c) A polar bear is a large white furry mammal that lives on the Arctic ice. 
 
  Suggest and explain one way in which the polar bear is adapted to reduce heat loss in 

this cold climate. 
 

 

 [2] 
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4 In the 1950s, many people in London used coal to heat their houses. In early December 
1952, the weather was foggy. The sulphur dioxide released from the burning of the coal 
stayed trapped in the fog. 

 
 (a) Fig. 4.1 shows the concentration of sulphur dioxide in the air, and also the number of 

people who died, from December 1st to December 15th. 
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per day

sulphur dioxide /

parts per million

date in December  
 

Fig. 4.1 
 
 (i) How many more people died on December 8th than on December 1st? 

 [1] 

 
 
 (ii) Explain how the information in the graph in Fig. 4.1 supports the idea that sulphur 

dioxide is harmful to health. 

 

 

 [1] 

 
 
 (iii) Suggest why the numbers of deaths were still high on December 15th, even though 

the concentration of sulphur dioxide had returned to a low level. 

 

 [1] 
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 (b) Explain how the emission of sulphur dioxide into the atmosphere can lead to the 
formation of acid rain. 

 

 

 [2] 

 
 
 (c) The combustion of coal also releases soot particles into the atmosphere. Some of these 

may fall onto plant leaves, forming a coating over them and blocking their stomata. 
 
  Explain how this could reduce the rate of growth of the plants. 

 

 

 [2] 
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5 (a) The full chemical symbols of four elements are shown below. 

H
1

1 O
16

8 Mg
24

12 Ar
40

18  
 

 Use this information to answer (i) to (iii) below. 
 
 (i) Name the element which does not react with any of the others, and explain your 

answer. 

name  

explanation  

 [1] 

 
 (ii) Name a pair of elements which combine together to form an ionic compound. 

 and  [1] 

 
 (iii) Name two elements whose atoms have electrons in three energy levels (shells) 

 and  [1] 

 
 
 (b) Magnesium reacts with oxygen to form magnesium oxide. 

2Mg   +   O2 2MgO
 

 

 A student found that when 4.8g of magnesium were completely oxidised, 8.0g of 
magnesium oxide were formed. 

 
 (i) Calculate the mass of oxygen which combined with 4.8g of magnesium. 

 [1] 

 
 (ii) The student then burned 2.4g of magnesium in a vessel containing 5.0g of oxygen. 

Calculate the mass of oxygen left over after all the magnesium had reacted. 
 
  Show your working. 
 
 
 
 

 [2] 

 
(c) A student investigated factors affecting the rate of reaction between magnesium and 

dilute hydrochloric acid. She wanted to investigate the effects of changing 

• the surface area of the magnesium, 

• the temperature of the hydrochloric acid. 

The apparatus she used is shown in Fig. 5.1. 
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gas syringe

hydrochloric acid

magnesiumwater bath

 
 

Fig. 5.1 
 
Results of four of her experiments are shown in Table 5.1. In each experiment she used 
2.0g of magnesium and 20.0 cm3 of hydrochloric acid. 
 

Table 5.1 
 

experiment 
temperature of 

acid / oC 
volume of gas 
collected / cm3 

time taken to 
collect gas 
/minutes 

rate of reaction / 
cm3 per minute 

1 18 50 2 25 

2 18 65 2 32.5 

3 28 100 2  

4 41 105 1  

 
 

 (i) Name the gas given off in this reaction. 

 [1] 

 
 (ii) State one other important factor (variable) which the student must keep the same 

in each experiment. 

 [1] 

 
 (iii) Complete the two remaining boxes in Table 5.1. [1] 
 
 (iv) Suggest which pair of experiments the student carried out in order to observe the 

effect on reaction rate of changing the surface area of the magnesium. 
 
  Explain your answer briefly. 

 

 

 

 [2] 
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6 (a) Fig. 6.1 shows a fish tank containing one fish. 
 

 
 

Fig. 6.1 
 
 If observed from the corner, there appear to be two fish in the tank. 
 
 
 Fig. 6.2 shows the tank from above. 
 

 
 

Fig. 6.2 
 
 
 
 (i) Two rays of light have been drawn from the fish. 
 Continue the rays of light in Fig. 6.2 to show how the light waves reach the eye. [1] 
 
 (ii) Use the diagram to explain why the observer can see two fish. 
 You may wish to add to Fig. 6.2 to help you answer this question. 
 
 
 
 
 
 
 
 
 
 
 
 

 [2] 
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 (b) An electric heater is designed to heat the fish tank. The circuit containing this heater is 
shown in Fig. 6.3. 

 

heater  
 

Fig. 6.3 
 
 The current flowing through the heater is 0.5 A and the voltage across it is 5.0 V. 
 Calculate the resistance of the heater. 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 
 
 
 working 
 
 
 
 
 
 

 [2] 

 
 
 (c) The electric heater is placed at the bottom of the fish tank rather than at the top. 
 Explain why this is more effective for heating the water in the tank. 

 

 

 [2] 
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7 Fig. 7.1 shows the structure of the human alimentary canal. 
 

A

B

stomach

small intestine

appendix

colon

anus

caecum

 
 

Fig. 7.1 
 
 (a) Name the parts labelled A and B. 

A  

B  [2] 
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 (b) The boxes below contain the name of a nutrient, a part of the alimentary canal in which 
it is digested, and the name of the molecules which are formed during digestion. 

 
 Draw lines to connect the nutrient to the appropriate part of the alimentary canal and to 

the molecules which are formed. Two lines have been drawn for you. 
 

mouth

one part of alimentary

canal where it is digested

small intestine

stomach

fat

type of nutrient

protein

starch

amino acids

smaller molecules

formed by digestion

fatty acids

and glycerol

glucose

 
 [2] 
 
 (c) Fig. 7.1 shows that the small intestine is the longest part of the alimentary canal. 
 Suggest how this helps it to carry out its functions effectively. 

 

 

 [2] 

 
 
 (d) Glucose is a good energy food. Athletes often drink liquids containing glucose to 

provide them with energy quickly. 
 
 (i) Describe how glucose provides energy for an athlete’s muscles. 

 

 

 [2] 

 
 (ii) Describe how you can test a drink to find out if it contains a reducing sugar, such 

as glucose. 

 

 

 [2] 
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8 (a) When it has been buried, compressed and heated underground for millions of years, 
wood is converted into a common type of solid fuel. 

 Name the solid fuel formed from wood over millions of years. 

 [1] 

 
 
 
 (b) Fig. 8.1 shows an experiment carried out on some small pieces of wood. 
 

methane gas

heat

water (this dissolves
substances from the wood)

wood pieces

 
 

Fig. 8.1 
 
 The wood in the experiment does not catch fire. Suggest the type of chemical reaction 

that is occurring. 
 
 Explain your answer briefly. 

type of reaction  

explanation  

 

 [2] 

 
 
 
 (c) Propane, C3H8, is a gaseous hydrocarbon fuel. 
 
 (i) When propane is shaken with bromine solution, the mixture remains orange. 
 Explain what this observation shows about the bonding in propane molecules. 

 

 

 [2] 
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 (ii) The equation below shows the complete combustion of propane. 
 Complete the balancing of the equation. [1] 
 

C3H8   +   ........ O2 3CO2   +   ........ H2O
 

 
 
 (iii) Calculate the formula mass of propane. 
  Show your working. 
 
 
 
 
 
 

 [2] 
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9 (a) Fig. 9.1 shows a toy bird suspended from a ceiling by a spring. 
 

A

 
 
 Fig. 9.1 
 
 (i) The upward force of the spring has been labelled A. 
 Draw another arrow on the diagram to show the direction of the other force acting 

on the bird. 
 Label it B. [1] 
 
 
 (ii) The bird is not moving. What can be stated about the sizes and directions of forces 

A and B? 

 

 [1] 

 
 
 (b) The toy bird is made of a thin piece of aluminium. 
 On Fig. 9.1 write the letter C where the centre of mass is likely to be. [1] 
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 (c) The mass of the toy bird is 7.5 g and its volume is 3.0 cm3. 
 
 (i) Suggest how you could measure the volume of the bird. 
 

 

 [2] 

 
 
 (ii) Calculate the density of the bird. 
 
  Show your working and state the formula that you use. 
 
  formula used 
 
 
 
 
 
 
   working 
 
 
 
 
 
 

 [2] 
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