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EQUATIONS

speed = 
distance

time taken

acceleration = 
change in speed

time taken

force = mass × acceleration

work done = force × distance

power = work done
time

kinetic energy = 
1
2

 mv2

potential energy = mgh

weight = mass × gravitational field strength

resistance = 
voltage
current
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Answer all the questions.

Section A – Module B3

1 (a) Katy is 2 years old.

  The table shows how her mass changed as she grew.

age in months 0 3 6 9 12 15 18 21 24

mass in kg 2.6 5.1 6.5 7.6 8.9 9.7 9.9 10.1 10.2

  (i) Use the data in the table to complete the graph.

   Finish the graph by drawing the best curve through the points.

0
0

1

2

3

mass
in kg

4

5

6

7

8

9

10

11

3 6 9 12

age in months 

15 18 21 24

 [2]

  (ii) Between which ages did Katy grow at the quickest rate?

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

[Turn over for the remainder of question 1© OCR 2008
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 (b) It is important to check Katy’s mass regularly as she grows.

  Explain why.

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

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

 (c) As Katy grows, she produces more body cells.

  (i) How are her new body cells produced?

   Put a ring  around the correct answer.

fertilisation

meiosis

mitosis

variation
 [1]

  (ii) The diagram shows a human body cell.

X

   Respiration happens in the parts labelled X.

   What is the name of the parts labelled X?

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

 [Total: 6]



5

[Turn over© OCR 2008

2 The diagram shows the heart.

X

 (a) Part X is a valve.

  Write down the name of part X.

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

 (b) Arteries do not contain valves, but veins do.

  Explain why veins need valves.

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

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

 (c) Bob has a problem with his heart.
  One of the valves is not working properly.

  This affects how his heart works. 
  Suggest how.

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

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

 (d) One way of treating heart problems is by heart transplants. 
  Another way is by using mechanical replacements for the damaged parts.

  Describe one disadvantage of heart transplants compared to using mechanical 
replacements.

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

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

 [Total: 4]
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3 Doug grows strawberries.

 The diagram shows one of his strawberry plants.

 

leaf

root

strawberry
fruit

 (a) When strawberry plants photosynthesise, carbon dioxide enters the plant.

  (i) Write down the name of the process by which carbon dioxide enters the plant.

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

  (ii) Carbon dioxide enters plants through their leaves.

   Describe two ways leaves are adapted for efficient absorption of carbon dioxide.

1  ........................................................................................................................................

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

2  ........................................................................................................................................

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

 (b) Doug’s strawberry plants can reproduce asexually by growing runners.
  Doug can also grow new strawberry plants from seeds instead of letting them reproduce 

asexually.

  Suggest one disadvantage of growing new strawberry plants from seeds.

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

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

 (c) Strawberry plants can be damaged by frost.
  Doug notices that other species of plants are resistant to frost damage.

  He can not transfer frost resistance to his strawberry plants by breeding them with these 
other species.

  How can frost resistance be transferred from one plant species to another?

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

 [Total: 5]



7

[Turn over© OCR 2008

4 (a) The diagram shows some bases in a section of DNA.

C

T

G

  Complete the diagram by writing in the missing letters. [1]

 (b) How does DNA replicate (make copies of itself)?

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

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

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

 (c) Genes are sections of DNA that code for the production of proteins.

  Mutations are changes to genes that can cause them to code for different proteins.

  Explain how a change to a section of DNA can lead to a change in the protein it codes for.

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

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

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

 [Total: 5]
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Section B – Module C3

5 This question is about the elements in the Periodic Table.

 Look at the list of elements.

 boron bromine

 carbon copper

 gold magnesium

 neon oxygen

 potassium sodium

 Answer the questions.

 Choose all your answers from the list.

 Each element can be used once, more than once or not at all.

 The Periodic Table on the back page may help you.

 (a) Write down the name of an element with eight electrons in its outer shell.

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

 (b) Write down the name of an element in the fourth period of the Periodic Table.

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

 (c) Write down the name of an element with an electronic structure of 2.4.

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

 [Total: 3]
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6 This question is about the extraction of aluminium.

 Look at the diagram. It shows how aluminium is extracted using electrolysis.

molten aluminium

steel case

carbon cathode

carbon anode

aluminium
oxide

+

–

 (a) Complete the table to show what is made at the two electrodes.

electrode product

anode (positive electrode) oxygen

cathode (negative electrode)
........................................

 [1]

 (b) The anodes are made of carbon.

  They are gradually worn away.

  Explain why.

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

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

 (c) The extraction of aluminium is expensive.

  Suggest why.

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

 (d) At the anode, oxide ions, O2–, lose electrons.

  Oxygen gas, O2, is made.

  Write a balanced symbol equation for this reaction. Use e- to represent an electron.

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

 [Total: 5]
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7 This question is about metals.

 Copper and iron are metals.

 (a) Metals are good conductors of electricity.

  Explain how metals conduct electricity.

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

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

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

 (b) Zoe is choosing a metal to make the bottom of a saucepan.

  Write down one property a metal must have to be useful for making the bottom of a 
saucepan.

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

 (c) Metals are good conductors of electricity.

  Some metals can be superconductors.

  (i) Write down one advantage of using superconductors.

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

  (ii) Superconductors are expensive to make.

   Write down one other disadvantage of superconductors.

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

 [Total: 5]

8 The formula for calcium hydroxide is Ca(OH)2.

 (a) How many oxygen atoms are there in the formula Ca(OH)2?

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

 (b) What is the total number of atoms in the formula Ca(OH)2?

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

 [Total: 2]
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9 This question is about transition elements.

 (a) The compounds of the transition elements are often coloured.

  Match each transition element to the usual colour of its compounds.

  One has been done for you.

 

transition element colour of compound

copper orange/brown

iron(II) blue

iron(III) light green

 [1]

 (b) Roy is investigating the thermal decomposition of copper carbonate.

  When copper carbonate is heated, copper oxide and carbon dioxide are made.

  Write the word equation for this reaction.

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

 [Total: 2]
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10 This question is about chemical bonding.

 (a) Look at the diagrams. They show the electronic structures of sodium and of chlorine.

XX
X

X

X
X

XX

X

X

X
Na 2.8.1. Cl 2.8.7.

  Describe the bonding in sodium chloride, NaCl.

  Include in your answer

    • a dot and cross diagram
    • the charges on the ions formed.

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

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

 (b) Another type of bonding involves the sharing of electron pairs between atoms.

  Write down the name of this type of bonding.

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

 [Total: 3]
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Section C – Module P3

11 We use fossil fuels to power our cars.

 These fuels produce fumes.

 (a) Bill’s car has a fuel consumption of 8 km per litre.

  Bill needs to travel 72 km. 

  How much fuel will the car use to travel 72 km?

  Choose from the list.

 8 litres

 9 litres

64 litres

72 litres

80 litres

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

 (b) Bill needs a new car. 

  He thinks about buying an electrically powered car.

  (i) Electric cars do not fill up with fossil fuels.

   How do electric cars renew their supply of energy?

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

  (ii) Electric cars do not produce waste gases when they are driven.

   The use of electric cars can still pollute the air.

   Suggest how.

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

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

 [Total: 3]
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12 Look at the distance-time graphs for the four cars.

distance

time

Punto

Mini

Fiesta
Corsa

 (a) Which car has the highest speed?

  Choose from the list.

Corsa              Fiesta              Mini              Punto

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

 (b) The Fiesta travels at a speed of 110 km / h.

  How far will it travel in 3 hours?

  The equations on page 2 may help you.

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

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

answer  ...................................................  km [2]

 [Total: 3]
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13 This question is about force and motion.

 (a) Look at the information on stopping distance.

thinking
distance

21 m

braking distance
75 m

  (i) Write down two things that can increase thinking distance.

1  ........................................................................................................................................

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

  (ii) Bald tyres and poor brakes can increase braking distance.

   Write down one other thing that can increase braking distance.

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

 (b) Look at the information in the diagram.

400 N

  The van moves a distance of 125 m.

  The force on the van is 400 N.

  Calculate the work done on the van.

  The equations on page 2 may help you.

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

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

answer  ......................................................  J [2]

 [Total: 5]
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14 Cars have safety features to reduce injuries in a crash.

 (a) Look at the diagram of the crash.

crumple
zone

  How does the crumple zone reduce injuries in a crash?

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

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

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

 (b) When a car moves faster, it has more kinetic energy.

  Look at the information in the table.

  The braking distance increases with speed.

speed in m / s braking distance in m

 8  6

16 24

32 96

  (i) Describe in detail the relationship between speed and the braking distance.

   Use the numbers in the table to help you.

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

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

 .....................................................................................................................................  [1]
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  (ii) Explain this relationship in terms of kinetic energy.

   The equations on page 2 may help you.

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

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

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

 [Total: 5]

[Turn over
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15 Jane has a parachute.

 She jumps from an aeroplane.

 At first, her speed increases.

 (a) Look at the diagram.

weight

drag

  (i) What happens to the drag force as she accelerates?

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

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

  (ii) Eventually she reaches terminal speed.

   Explain why she reaches terminal speed.

   Write about forces in your answer.

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

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

 (b) At terminal speed, Jane has kinetic energy. 

  As she falls, her potential energy gets less.

  (i) Explain what happens to this potential energy.

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

 .....................................................................................................................................  [1]
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  (ii)  Describe what happens to the kinetic energy at terminal speed.

   Choose from the list.

becomes zero

remains constant

decreases

increases

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

 [Total: 4]

END OF QUESTION PAPER
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