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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 This question is about growth.

 (a) Kate and Steve are twins.

  The graph shows how their mass changes as they grow.

70
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50

40
mass in

kilograms
30

20

10

0
0 2 4 6 8 10

age in years

12 14 16 18 20

Steve

Kate

  (i) For how many years was Kate heavier than Steve?

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

  (ii) Between which ages was Steve growing at the fastest rate?

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

[Turn over for the remainder of question 1
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 (b) (i) Kate and Steve’s dad planted a tree in the garden when they were born.

   As the tree has grown, its mass has changed in a different way from Kate and Steve’s 
masses.

   Draw a line on the graph to show how the mass of the tree has changed.

   It has not been trimmed and the growing conditions have been good.

mass in
kilograms

0 2 4 6 8 10

age in years

12 14 16 18 20

 [1]

  (ii) Growth involves cell division.

   Where in the tree does cell division mainly happen?

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

 [Total: 4]
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2 (a) Harry grows apple trees.

  He has grown his apple trees from seeds. His trees are not genetically identical.

  Describe one advantage of Harry’s apple trees not being genetically identical.

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

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

 (b) Harry’s friend Ed grows cauliflower plants by tissue culture.

  The new cauliflower plants are genetically identical.

  Describe how to grow new cauliflower plants by tissue culture.

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

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

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

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

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

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

 [Total: 4]
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3 This question is about genes.

 (a) Many genes tell cells to make enzymes.

  Enzymes control different chemical processes in living things.

  Look at the list.

diffusion

photosynthesis

protein synthesis

respiration

  Write down one process that is not controlled by enzymes.

  Choose your answer from the list.

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

 (b) (i) Genes are made from DNA.

   The diagram shows DNA copying itself (replication) by ‘unzipping’ to form two new double 
strands.

   Complete the diagram.

   Write either A, C, G, or T in each  
 
.

A T

G C

T A

G

T

 [2]

  (ii) Look at the list.

 before cell division
 during cell division
 just after cell division

   When does DNA copy itself?

   Choose your answer from the list.

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

 [Total: 4]
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4 This question is about the blood system.

 John’s kidneys are not working properly.

 His blood system has to be connected to a kidney (dialysis) machine two or three times a week.

 The kidney machine does the job of John’s kidneys. It removes waste substances from John’s 
blood.

 The diagram shows how the kidney machine works.

X

Y

tube X carries blood containing
waste to the kidney machine

tube Z carries ‘clean’
blood back to his body

waste passes
out of tubes Y

Z

 (a) Look at the diagram of the kidney machine.

  The tubes X, Y and Z do the same jobs as the kidneys’ blood vessels.

  Draw lines to join each tube with the vessel it does the same job as.

  Draw only three lines.

tube blood vessel

X artery

Y vein

Z capillary

 [2]

 (b) The blood from John’s arm contains waste substances.

  Which part of the blood contains waste substances?

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

[Turn over for the remainder of question 4
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 (c) When a doctor checks on John, she listens to his heart beat.

  His heart is in the centre of his chest.

  However, she listens to the left side of John’s chest, where the heart beat is louder.

  Why is the heart beat louder on the left side?

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

 [Total: 4]
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5 This question is about plant growth.

 (a) The boxes show some uses of plant hormones and the effects of these hormones.

  Draw lines to join each use of hormone with the effect of the hormone.

  Draw only three lines.

use of hormone effect of hormone

used to grow new 
begonia plants from 
cuttings

makes some plants 
grow very quickly and 
then die

used to remove weeds 
from a lawn

makes roots grow 
more quickly

used after transporting 
green tomatoes from 
Spain

makes fruit ripen 
quickly

 [2]

[Turn over for the remainder of question 5
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 (b) The diagram shows some cress seedlings growing inside a box.

  The box has a hole in one side to let in light.

  The seedlings start to grow towards the light because the plant hormone auxin collects on the 
shaded side of their shoots.

light

  The seedlings are then put on a motorised turntable which turns around slowly once every 
hour.

  The diagram below shows the seedlings when the motor is first switched on.

light

  (i) In which direction will the seedlings grow now?

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

  (ii) Explain your answer.

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

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

 [Total: 4]
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Section B – Module C3

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

 Look at the list of elements.

boron

chlorine

copper

fluorine

magnesium

nickel

nitrogen

phosphorus

 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 a pale green gas.

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

 (b) Write down the name of an element that forms compounds that are blue in colour.

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

 (c) Write down the name of the element which has an atom that contains 15 protons.

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

 (d) Write down the name of the element that has an electronic structure of 2.5.

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

 [Total: 4]
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7 Look at the diagram.

 It shows the electrolysis of dilute sulfuric acid.

gas A

positive electrode

hydrogen

negative electrode

-ve + ve

 Hydrogen is made at the negative electrode.

 (a) Gas A is made at the positive electrode.

  What is the name of gas A?

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

 (b) At the negative electrode hydrogen ions, H+, gain electrons to make hydrogen molecules, H2.

  Write down the balanced symbol equation for this reaction.

  Use e– to represent an electron.

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

 [Total: 3]
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8 Most metals are good conductors of heat and electricity.

 (a) Describe how metals conduct electricity.

  Use ideas about metallic bonding.

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

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

 (b) Look at this electrical wire.

copper wire

plastic coating

  Copper is used to make the electrical wire.

  Explain why copper is chosen to make electrical wires.

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

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

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

 (c) At very low temperatures, some metals are superconductors.

  What is meant by a superconductor?

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

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

 [Total: 4]
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9 Magnesium oxide is an ionic compound.

 (a) Magnesium, Mg, reacts with oxygen, O2.

  Magnesium oxide, MgO, is made.

  Write a balanced symbol equation for this reaction.

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

 (b) Magnesium has an electronic structure of 2.8.2.

  Oxygen has an electronic structure of 2.6.

  Draw a ‘dot and cross’ diagram to show the bonding in magnesium oxide, MgO.

  Show the charges on the ions formed.

 [2]

 [Total: 4]
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10 Sodium and potassium are both alkali metals.

 They are in Group 1 of the Periodic Table.

 The word equation for the reaction between sodium and cold water is shown below.

sodium  +  water     sodium hydroxide  +  hydrogen

 (a) Potassium also reacts with cold water.

  A small piece of potassium is dropped into a bowl of cold water.

  What would you see?

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

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

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

 (b) Potassium reacts with water much faster than sodium reacts with water.

  Explain why.

  Use ideas about the loss of electrons from atoms.

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

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

 (c) Rubidium, Rb, is also an alkali metal.

  It reacts with cold water.

  Write down the names of the two products of this reaction.

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

 [Total: 5]
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Section C – Module P3

11 Look at the information on the stopping distance for a car.

thinking distance

stopping distance

braking distance

 (a) Write down two different factors that can increase thinking distance.

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

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

 (b) ABS brakes can make driving safer.

  Suggest how.

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

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

 (c) Look at the information on stopping distances for a car travelling at different speeds.

speed of car
in m / s

thinking distance
in m

braking distance
in m

 8  6   7

16 12  28

32 24 112

  (i) Calculate the stopping distance at a speed of 8 m / s.

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

  (ii) Calculate the thinking time of this driver.

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

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

 answer ........................................................ s [2]
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  (iii) A car and a van travel at 32 m / s (80 mph) on the motorway.

   The van drives only 15 m behind the car in front.

   This is dangerous.

   Use the information in the table to explain why.

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

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

  (iv) Look at the table.

   Explain the relationship between speed and braking distance.

   In your answer, use ideas about

   • kinetic energy

   • speed

   • braking distance.

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

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

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

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

 [Total: 10]
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12 Seat belts are useful in a crash.

 They help keep passengers in their seats.

 This can reduce their injuries.

 (a) What happens to the length of a driver’s seat belt in a crash?

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

 (b) How can the seat belt help reduce injuries in a crash?

  Use ideas about energy in your answer.

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

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

 [Total: 2]
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13 Look at the information on the fuel consumption of some vehicles.

vehicle fuel consumption in 
kilometres per litre

car 15

minibus 10

motorbike 25

van  8

 (a) The car uses 30 litres of fuel.

  Look at the table.

  Suggest how many kilometres it travelled using 30 litres of fuel.

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

 (b) The fuel consumption for the van is not always the same.

  It can be anything from 5 km / l to 12 km / l.

  Suggest why the fuel consumption is not always the same.

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

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

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

 [Total: 3]
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14 Mike does weight training. He lifts the weights from the floor to above his head.

 Look at the diagram.

 Mike does work when he lifts the weights.

 He pushes up with a force of 500 N.

 He lifts the weights 2 m.

 Calculate the work done on the weights.

 Select the correct equation from the list on page 2.

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

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

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

 [Total: 2]
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15 Steph’s car has a maximum driving force of 3 000 N.

 Its top speed is 100 mph.

 She puts a roof box on the car. This affects the maximum speed.

 Look at the diagram of the car and its forces at different speeds.

1 000 N drag

speed = 60 mph

3 000 N driving force

3 000 N drag

maximum speed = 100 mph

3 000 N driving force

3 000 N drag

maximum speed with roof box = 80 mph

3 000 N driving force

 The maximum (terminal) speed is different when Steph uses the roof box.

 Explain why.

 In your answer, use ideas about

  • terminal speed

  • drag forces

  • driving forces.

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

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

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

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

 [Total: 3]

END OF QUESTION PAPER
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