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1 (a) Give the term that matches each of these definitions. 

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

  

an organelle, found in some plant cells, where photosynthesis occurs 

  

a fully permeable layer surrounding a plant cell 

  

a partially permeable layer surrounding all cells 

  [2] 

 
 
 (b) During photosynthesis, glucose is produced in the leaves of a plant.  Some of the 

glucose is changed to a different sugar and transported to the roots, where it is 
converted into starch and stored. 

 
 (i) The diagram represents a glucose molecule. Complete the diagram to show part of 

a starch molecule. 
 
 

 
 

[1] 
 
 (ii) If the outer parts of a plant stem are damaged, this can prevent sugars being 

transported to the roots.  
 
 Explain why this happens, and why it can kill the plant. 

 

 

 [2] 
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 (c) Fig. 1.1 shows one of the ways in which a plant called Bryophyllum reproduces. It 
grows new plantlets from its leaves. 

 

 
 

Fig. 1.1 
 
 (i) Name the type of reproduction that is taking place. 

  [1] 

 
 (ii) Explain why reproducing in this way, rather than by producing seeds, might be an 

advantage to the plant. 

 

 

 

 [3] 

 
 
 (d) Describe one other function of plant leaves, apart from photosynthesis and 

reproduction. 

 

 

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

contains negatively charged particles

passes through several centimetres of lead

has no mass

is deflected towards a negatively charged plate

is not affected by an electric field

is the most ionising in air

alpha

beta

gamma

 
[3] 

 
 
 (b) Cobalt-60 is a radioactive isotope of cobalt. 
 
 Explain what is meant by the word isotope. 

 

 

 [2] 

 
 
 (c) Gamma radiation can be used to sterilise surgical instruments. What property of 

gamma radiation makes it suitable for this purpose? 

 [1] 

 
 
 (d) A scientist investigated the activity of a radioactive isotope. She measured a count rate 

of 8000 per second. 
 
 20 minutes later the count rate was 2000 per second. 
 
 (i) Calculate the half-life of the isotope. 
 
 
 
 

  [1] 
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 (ii) Predict how long after the start of the experiment the scientist could expect to 
measure a count rate of 250 per second. 

 
 Show your working. 
 
 
 
 
 
 

  [2] 

 
 
 (e) 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) 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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3 Kerosene is a mixture of hydrocarbons used as a fuel for aircraft and for lighting and 
cooking. 

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

150 

oC – 200 

oC. 
 
 (a) (i) Name one other type of liquid fuel which is obtained from petroleum. 

 [1] 

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

enables them to be separated by fractional distillation. 

 [1] 

 
 
 (b) A typical molecule in kerosene has the formula C13H28. 
 
 Complete the balanced equation below for the complete combustion of C13H28. 
 

C13H28 + ...........................         13CO2 + 14H2O 
[2] 

 
 
 (c) Fig. 3.1 shows a dot-and-cross diagram of a molecule of carbon dioxide. 
 

O C O
×

××

××

××

××

×

×

×

A

 
 

Fig. 3.1 
 
 
 Describe in detail what is shown by the shaded area, A. 

 

 

 [2] 
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4 Fig. 4.1 shows the quantity of nitrogen oxides and sulphur dioxide that was emitted to the 
atmosphere by a large industrial company between 2001 and 2005. 

 
 

2001 2002 2003

year

2004 2005
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100

0
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nitrogen oxides
sulphur dioxide

 
 

Fig. 4.1 
 
 (a) Describe the change in emissions of nitrogen oxides between 2001 and 2005. 

 

 

 [2] 

 
 
 (b) Suggest two ways in which the changes in sulphur dioxide emissions may have been 

brought about. 

 

 

 [2] 

 
 
 (c) Explain why reducing the quantities of nitrogen oxides and sulphur dioxide that are 

emitted to the air would be beneficial to the environment. 

 

 

 

 [3] 
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5 A man is playing golf. 
 
 (a) As the golfer moves around the course in a golf cart, his movement is measured. The 

measurements are plotted on the graph in Fig. 5.1. 
 

A

B C

D

0 10 20 30

time / s

40 50 60

4.0

3.0

2.0

1.0

0

speed
m / s

A

B C

D

 
 

Fig. 5.1 
 
 Describe what is happening between 
 
 A – B 

  

 
 B – C 

 [2] 

 
 
 (b) Calculate the total distance covered. 
 
 Show your working. 
 
 
 
 

  [3] 
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6 Fig. 6.1 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. 6.1 
 
 (a) (i) Select from the list of substances below to complete the word equation for the 

reaction in Fig. 6.1. 
 

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] 

 
 
 (b) Copper oxide is an ionic compound. 
 
 (i) Explain why an oxide ion has an electrical charge of –2 but an oxygen atom is 

electrically neutral. 

 

 

 

 [2] 
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 (ii) The formula of copper oxide is CuO. 
 
 State the number of electrons which each copper ion gains to become a copper 

atom during the reaction in Fig. 6.1. 
 
 Explain your answer. 

 

 

 [2] 

 
 
 (c) Fig. 6.2 shows another method of producing copper from copper oxide. 
 

warm dilute
sulphuric acid

copper oxide

excess copper
oxide

step 1

zinc

step 3

step 2

solution P

 
 

Fig. 6.2 
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(i) Write the name of the salt dissolved in solution P in Fig. 6.2. 

  [1] 

 
 
 (ii) Explain why zinc is able to react with the salt in solution P. 

 

 [1] 

 
 
 (iii) Explain, in terms of the transfer of electrons, which substance is oxidised when 

zinc reacts in solution P. 

 

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

 
 

Fig. 7.1 
 
 (a) Using label lines, label each of the following structures. 
 

• bronchus 

• pleural membrane 

• trachea 

• rib  [2] 
 
 
 (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. 
 
 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. 7.2 is a diagram of a 
group of red blood cells. 

 

 
 

Fig. 7.2 
 
 Choose three features of red blood cells and for each of them explain how this adapts 

them for their function. 

 

 

 

 [3] 

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

 

 

 [2] 
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8 (a) A car travels 2 kilometres, at a steady speed, in 100 seconds. The total force driving 
the car forward is 1000 N. 

 
 (i) Calculate the work done by the total driving force over this distance. 
 
 State the formula that you use and show your working. 
 
 formula 
 
 
 
 working 
 
 
 
 

 [2] 

 
 (ii) Calculate the useful power output of the engine during this time. 
 
 State the formula that you use and show your working. 
 
 formula 
 
 
 
 working 
 
 
 
 

 [2] 

 
 
 (b) 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
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(i) What type of waves are microwaves? 
 

  [1] 

 
 

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

  [1] 

 
 
 (c) The headlamps on the car are connected in parallel as shown in Fig. 8.1. 
 

12 V

4 Ω

4 Ω  
 

Fig. 8.1 
 
 Each headlamp has a resistance of 4 ohms. 
 
 Calculate the combined resistance of the two headlamps. 
 
 State the formula that you use and show your working. 
 
 formula 
 
 
 
 
 working 
 
 
 
 

 [3] 
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 (d) Fig. 8.2 shows a spring. The spring is 10 cm long. A 50 g mass is hung on the spring 
and the length of the spring increases to 13 cm. 

 

10 cm

13 cm

 
 

Fig. 8.2 
 
 The 50 g mass is replaced by an object of unknown mass. The new length of the spring 

is 22 cm. 
 
 Calculate the value of the unknown mass. 
 
 Show your working. 
 
 
 
 

 [2] 
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9 The Periodic Table shows all of the chemical elements arranged into groups and periods. 
 
 Fig. 9.1 shows part of the Periodic Table. The letters in this table are not the normal 

chemical symbols of the elements. 
 

F

C

G

2

1

3

4 B

H

D

E

I 0VIIVIVIVIIIII

A

 
 

Fig. 9.1 
 
 (a) Complete the statements below using letters, chosen from A to H, which refer to 

elements in Fig. 9.1. Letters may be used once, more than once or not at all. 
 

• The three elements shown as letters  ,  and  

 have the same number of electrons in the outer shells of their atoms. 

• The element shown as letter  is a very reactive non-metal. [2] 

 
 
 (b) A student used the apparatus shown in Fig. 9.2 to investigate the decomposition of the 

compound hydrogen peroxide, H2O2. 
 
 The balanced equation for the decomposition of hydrogen peroxide is shown below. 
 

2H2O2 → 2H2O + O2 
 
 

electronic balance

manganese
dioxide

conical
flask

hydrogen peroxide
solution

 
 

Fig. 9.2 
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The student measured the decrease in mass of the conical flask and its contents which 
occurred during the reaction.  
 
Table 9.1 shows the measurements the student made in a series of trials using 
different masses of manganese dioxide. 
 
The initial concentration and volume of the hydrogen peroxide solution in each trial 
were the same. 

 
Table 9.1 

 

mass of manganese 
dioxide / g 

trial 

start end 

time for reaction to 
finish / seconds 

decrease in mass 
during trial / g 

1 0 0 too long to measure 0 

2 0.5 0.5 540 1.6 

3 1.0 1.0 270 1.6 

4 2.0 2.0 135 1.6 

 
 
 (i) Explain why the mass of the flask and contents decreased in trials 2 to 4. 

 

 [1] 

 
 (ii) What effect does the mass of manganese dioxide have on the rate of 

decomposition of hydrogen peroxide? 

 

 [1] 

 
 (iii) Use the information in Table 9.1 to explain the role of manganese dioxide in this 

reaction. 

 

 

 

 

 [3] 
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 (iv) The rate of chemical reactions increases if the temperature increases. 
 
 Explain in terms of collisions between particles why this happens. 

 

 

 

 [2] 

 
 
 (c) Calculate the relative molecular mass (Mr) of hydrogen peroxide. 
 
 Show your working. 
 
 
 
 

 [1] 
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