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1 (a) The table in Fig. 1.1 lists two features that are found in blood vessels.

Complete the table by putting a tick if the feature is present, and a cross if it is not. Do not 

leave any boxes in the table blank.

feature arteries veins capillaries

valves present

walls are one cell thick

Fig. 1.1 [3]

(b) Oxygen is carried in the blood from the lungs to the rest of the body inside the red blood 

cells.

Explain how each of the following features of red blood cells helps them to carry out their 

function.

(i) Red blood cells have no nucleus.

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

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

....................................................................................................... [2]

(ii) Red blood cells are shaped like biconcave discs.

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

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

....................................................................................................... [2]
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(c) When a person is exercising, the blood is not always able to transport oxygen to the muscles 

as fast as they need it.

Explain what happens in the muscles if they do not get enough oxygen.

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

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

............................................................................................................. [2]

2 The isotope thorium-228 decays by emitting alpha radiation and gamma radiation.

Thorium-228 has a half-life of 1.91 years.

(a) Explain the meaning of the terms radioactive decay and half-life.

radioactive decay ............................................................................................

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

half-life ........................................................................................................

............................................................................................................. [2]

(b) 0.400 mg of thorium-228 decays until 0.025 mg remain.

Calculate how long this takes. Show your working.

............................................................................................................. [2]

(c) Explain how you would be able to tell the difference between alpha and beta particles in an 

electric field.

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

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

............................................................................................................. [2]

(d) When alpha particles pass through materials, they cause ionisation. Explain how this 

ionisation is caused.

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

............................................................................................................. [1]

3 Hydrogen gas is formed when magnesium reacts with dilute sulphuric acid.

The apparatus shown in Fig. 3.1 can be used to study the rate of this reaction.
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Fig. 3.1

A student carried out a fair test to find out how the temperature of the sulphuric acid affected the 

rate of reaction. He added magnesium ribbon to excess sulphuric acid.

He carried out two experiments, A and B, the results of which are shown in Fig. 3.2.

volume of
3hydrogen/cm key

A 50°C

B 15°C

time/seconds

Fig. 3.2

(a) (i) State one of the variables the student must keep the same in both experiments, A and 

B, so that he carries out a fair test.

....................................................................................................... [1]

(ii) Explain why the volume of hydrogen that is eventually formed is the same in both A and 

B.

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

....................................................................................................... [1]

(b) (i) What conclusion can the student make about the effect of temperature on reaction rate?

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

....................................................................................................... [1]
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(ii) Explain the results of these experiments in terms of the collisions between particles.

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

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

....................................................................................................... [2]

(c) (i) Complete the word equation below.

magnesium + sulphuric acid → [1]

(ii) Write the formula of an ion, showing its symbol and charge, whose concentration 

decreases during the reactions in experiments A and B.

....................................................................................................... [2]

4 Read the passage about DDT, and then use the information in the passage and your own 

knowledge to answer the questions which follow.

DDT is a pesticide that has been used in many parts of the world to kill insect pests, including 

the mosquitoes that transmit malaria. DDT is very harmful to insects, but not harmful to other 

animals unless it is present in high concentrations. It is not very soluble in water, and it only 

breaks down very slowly.

The table shows the concentration of DDT in some parts of Lake Michigan in the USA, and in 

the bodies of some of the animals that live there. A lot of DDT was used in this area in the 

1960s to kill insect pests on fruit trees.

area or animal concentration of DDT / parts per million

water in the lake 0.00002

mud at the bottom of the lake 0.014

small invertebrates in the lake 0.410

herring gulls 99

peregrine falcons (birds of prey) 5000

Human deaths from malaria have greatly decreased since DDT was introduced in the 1940s. 

However, many people are worried that high concentrations of DDT are very harmful to 

animals, and so its use has now been banned. People are trying to find other ways of killing 

mosquitoes, including biological control.

(a) Explain why DDT is still present in Lake Michigan, even though its use was stopped in that 

area in 1973.

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

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

............................................................................................................. [2]
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(b) Suggest why the concentration of DDT in the bodies of peregrine falcons is so much greater 

than that in the water of the lake.

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

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

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

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

............................................................................................................. [3]

(c) (i) Explain what is meant by the term biological control.

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

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

....................................................................................................... [2]

(ii) Describe one example of the use of biological control.

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

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

....................................................................................................... [2]

5 Fig. 5.1 shows a ray of light passing through a glass block.

A

Fig. 5.1

(a) On Fig. 5.1 draw the normal at point A.

Label the angle of incidence and the angle of refraction. [2]

(b) If the angle of incidence is 40°, what can be deduced about the value of the angle of 

refraction?

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

............................................................................................................. [1]
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(c) The three diagrams A, B and C, shown in Fig. 5.2 show what happens when rays of light in 

a perspex block reach the surface of the block at different angles.

A B C

refracted
light

refracted
lightair

perspex
48°42°

30°

all light
reflectedstronger

weak reflection
reflection

Fig. 5.2

Use these diagrams to explain the meaning of the terms total internal reflection and critical 

angle.

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

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

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

............................................................................................................. [3]

(d) A camera lens has a focal length of 3 cm and produces a real image on the film in the 

camera.

(i) Explain what is meant by a focal length of 3 cm. You may draw a diagram if you wish.

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

....................................................................................................... [2]

(ii) How does a real image differ from a virtual image?

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

....................................................................................................... [1]

6 Sodium metal can be produced by electrolysis, using an electrolyte of molten sodium chloride. 

Fig. 6.1 shows a simplified version of the apparatus.

+ –

anode cathode

molten sodium chloride

Fig. 6.1
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(a) An electric current is the flow of charged particles through a conductor.

An electrolyte is a liquid which conducts an electric current.

(i) What are the charged particles which flow through the electrolyte during the electrolysis 

of sodium chloride?

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

....................................................................................................... [2]

(ii) Describe, in terms of ions, electrons and atoms, how sodium atoms form at the cathode 

during the electrolysis of molten sodium chloride.

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

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

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

....................................................................................................... [3]

(iii) Explain why an electrolyte made of an aqueous solution of sodium chloride would not 

produce any sodium.

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

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

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

....................................................................................................... [2]

(b) Sodium atoms are converted into sodium ions when sodium reacts with water. The equation 

for this reaction is shown below.

sodium + water → sodium hydroxide + hydrogen

(i) Explain why sodium atoms are said to be oxidised in this reaction.

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

....................................................................................................... [1]

(ii) If the water contains Universal Indicator before the sodium is added, describe and 

explain the colour change which is seen as the result of the reaction.

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

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

....................................................................................................... [2]

7 Fig. 7.1 shows a piece of the epidermal tissue of an onion bulb, before and after it was placed in 

a concentrated sugar solution.
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before placing in after placing in

concentrated sugar solution concentrated sugar solution

Fig. 7.1

(a) Explain the meaning of the term tissue.

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

............................................................................................................. [2]

(b) On diagram A, draw a label line to a partially permeable membrane, and label it P. [1]

(c) Explain why the cytoplasm and vacuoles in the cells in diagram B have a smaller volume 

than in diagram A.

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

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

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

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

............................................................................................................. [4]

(d) Explain why an animal cell bursts if it is placed into distilled water, but a plant cell does not.

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

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

............................................................................................................. [2]

8 A stone weighing 0.5 N is dropped from a height of 300 m above the ground. Fig. 8.1 shows the 

motion of the stone for the first 7 seconds after it is released.
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80

70

60

50
speed/

m per s
40

30

20

10

0
0 1 2 3 4 5 6 7 8

time/s

Fig. 8.1

(a) State the speed of the stone after 7 seconds.

............................................................................................................. [1]

(b) Use the graph to calculate the acceleration of the stone.

Show your working.

............................................................................................................. [2]

(c) Calculate the distance fallen in 7 seconds.

Show your working.

............................................................................................................. [2]

(d) Predict the time at which the stone hits the ground.

Explain your prediction.

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

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

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

............................................................................................................. [2]

(e) (i) Calculate the potential energy lost by the stone as it falls to the ground.

Show your working.

....................................................................................................... [2]
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(ii) This potential energy is converted into the kinetic energy of the falling stone.

What happens to this kinetic energy when the stone hits the ground?

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

....................................................................................................... [1]

9 (a) The chemical symbols of two chlorine isotopes are shown below.

35 37
Cl Cl

17 17

(i) Describe the difference between the structures of the nuclei in the isotopes shown 

above.

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

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

....................................................................................................... [2]

(ii) State the total number of electrons in

a chlorine atom, .... . . . . . . . . . . . . . . . . . . . . . . . . . . .

a chloride ion.  .. . . . . . . . . . . . . . . . . . . . . . . . . [2]

(b) Chlorine gas reacts with hydrogen gas to form molecules of hydrogen chloride gas, HCl.

(i) State the type of chemical bonding in hydrogen chloride.

....................................................................................................... [1]

(ii) State the balanced chemical equation for the reaction between chlorine and hydrogen.

....................................................................................................... [2]

(iii) In the space below, draw a diagram of a molecule of hydrogen chloride showing how 

the outer electrons are arranged. [2]
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