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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

resistance = voltage
current
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Answer all the questions.

Section A – Module B3

1 The diagram shows a type of sex cell.

 (a) Write down the name of this type of sex cell.

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

 (b) What is the job of this cell?

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

 (c) Write about how two parts of this cell help it to do its job.

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

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

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

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

[Total: 4]
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2 (a) The list shows different substances found in the body.

carbon dioxide

food

oxygen

  These substances move around the body.

  The arrows in the diagram show where some substances move.

substance

....................................................lungs bloodstream

....................................................small intestine bloodstream

....................................................mother foetus
food and

  Write the name of the correct substance above each arrow on the diagram.

  Choose the substances from the list.

  Each substance can be used once, more than once or not at all. [3]

 (b) Which part of a cell controls which substances can enter?

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

[Total: 4]
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3 Harry grows potatoes.

 Harry plants a potato in soil and it grows into a potato plant.

 Several months later the plant has made many new potatoes.

 These potatoes can all grow into new plants.

 (a) Write down the name of this type of reproduction.

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

 (b) The potatoes grow by producing new cells by cell division.

  Write down the name of this type of cell division.

 ............................................................................................................................................  [1]
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 (c) Harry grows different types of potatoes.

  They all have different properties.

  Some of these properties are shown in the table.

property of potato
type of potato

goldrush asterix Yukon gold pink eye

good for baking ✓ ✗ ✓ ✓

good for potato salads ✗ ✓ ✗ ✗

skin colour brown red yellow pink

number of potatoes produced high very high high medium

  (i) Harry wants to grow potatoes with a brown skin which are good for baking.

   Which type should Harry grow?

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

  (ii) Harry also wants to produce a yellow skinned potato with a very high yield.

   He decides that he needs to set up a selective breeding programme.

   Which two types of potato from the table should he use in his programme?

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

  (iii) Harry starts his selective breeding programme by growing these two types of potato.

   Describe what he should do to complete the selective breeding programme.

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

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

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

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

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

[Total: 6]
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4 Scientists are trying to develop new treatments for heart attacks.

 (a) Heart attacks may cause heart muscle to be damaged.

  They are often caused by the build up of a substance in the arteries supplying blood to the 
heart muscle.

  What is the name of this substance?

  Put a ring  around the answer in this list.

cholesterol

enzymes

plasma

protein
[1]

 (b) The scientists insert a small tube into a blood vessel in the leg.

  The tube is moved along inside this blood vessel so that it enters the heart.

  They use this tube to inject stem cells into the heart muscle.

X

  The tube enters the heart through the blood vessel labelled X.

  Write down the name of blood vessel X.

 ............................................................................................................................................  [1]
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 (c) The scientists inject stem cells into the heart muscle.

  They hope that the stem cells will repair the damaged muscle.

  What are stem cells?

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

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

[Total: 3]
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5 A scientist is explaining how she can help the police to find a thief.

All I need to find is one cell at the crime scene.
I can then remove the DNA from the cell.
I then make many copies of the DNA.
I use special protein molecules that act as catalysts to
speed up this process.
If the DNA found at the crime scene matches a person’s
DNA, this would make them a suspect.

 (a) The DNA is removed from the cell.

  Which part of the cell contains DNA?

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

 (b) The scientist uses special protein molecules as catalysts to speed up reactions.

  What are these protein molecules called?

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

 (c) A suspect’s DNA matches the DNA found at the crime scene.

  The suspect claims the DNA could match someone else as well.

  Why is the scientist sure the DNA could not match someone else as well?

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

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

[Total: 3]
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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.

bromine chromium

hydrogen iodine

magnesium neon

nitrogen oxygen

potassium sodium

 Answer the questions.

 Choose 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 the element which has the atomic number 12.

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

 (b) Write down the names of two elements in Period 3.

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

 (c) Write down the name of an element which has 8 electrons in its outer shell.

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

 (d) Write down the name of a transition element.

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

[Total: 4]
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7 Copper is a very useful metal.

 Look at the pie-chart. It shows the uses of copper.

non-electrical
machinery

13% 

other uses
8% 

electrical
36% 

transport
equipment

13% 

metal products
like piping

30% 

 (a) What is the largest use for copper?

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

 (b) The bottom of a saucepan is often made from copper.

  Explain why.

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

 ............................................................................................................................................  [1]
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 (c) Nadia holds a flask half full of a solution.

  She does not know if the solution contains

  • a copper compound (containing Cu2+ ions)

  • or an iron compound (containing Fe2+ ions)

  She uses sodium hydroxide solution to find out.

  Nadia adds sodium hydroxide solution to the unknown solution in the flask.

  A coloured solid forms.

  She decides that the unknown solution contains a copper compound.

  (i) Write down the colour of the solid made.

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

  (ii) Write down the name of the type of solid which forms in the flask.

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

[Total: 4]
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8 This question is about chemical formulas.

 Look at the list of chemical formulas.

MgO

CO2

CuCO3

NaOH

Cl 2

H2SO4

 (a) (i) Write down the formula of an element.

   Choose your answer from the list.

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

  (ii) Which formula contains 7 atoms?

   Choose your answer from the list.

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

 (b) Write down the names of the elements in sodium hydroxide, NaOH.

  The Periodic Table on the back page may help you.

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

[Total: 3]
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9 This question is about the alkali metals.

 Lithium, sodium and potassium are called the alkali metals.

 (a) (i) Which group of the Periodic Table are the alkali metals in?

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

  (ii) The alkali metals are stored under oil.

   The picture shows lumps of sodium stored under oil.

   Explain why alkali metals such as sodium are stored under oil.

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

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

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

 (b) Alkali metals are identified by the colours they give to a flame.

  Draw a straight line from each metal to the correct flame colour.

  You should only draw three lines.

metal flame colour

sodium lilac

potassium yellow

lithium red

[2]

[Total: 5]
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10 Aluminium is extracted from its mineral using electricity.

 Look at the diagram. It shows the equipment that is used.

+

–

graphite anode

aluminium oxide

graphite cathode

steel case

molten aluminium

 (a) Molten aluminium oxide is broken down by electrolysis into aluminium and oxygen.

  Write down the word equation for the electrolysis of aluminium oxide.

……………………

……………………

……………………

……………………
+

……………………

……………………

[1]

 (b) Write down the name of a mineral that contains aluminium oxide.

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

 (c) Every few days the graphite anodes have to be replaced.

  Explain why the graphite anodes need to be replaced.

  In your answer

  • describe what happens to the graphite anodes

  • and explain why it happens.

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

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

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

[Total: 4]
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Section C – Module P3

11 Four swimmers have a race. They swim two lengths of the swimming pool.

 Dave measures the time each swimmer takes to swim two lengths.

 Look at the information about the swimmers.

swimmer time for 1st length 
in seconds

time for 2nd length 
in seconds

Daly 22 20

Gita 24 24

Sam 21 22

Duncan 26 30

 (a) Who swims fastest for the first length?

  Choose from        Daly      Gita      Sam      Duncan

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

 (b) Who increases their speed for the second length?

  Choose from        Daly      Gita      Sam      Duncan

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

 (c) Who has the shortest time for the whole race?

  Choose from        Daly      Gita      Sam      Duncan

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

 (d) Daly swims 25 metres in 20 seconds.

  Calculate Daly’s speed. Write down the unit used to measure speed.

  The equations on page 2 may help you.

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

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

answer  ..............................................  unit  ....................... [3]

[Total: 6]
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12 Look at the information about road vehicles.

type of vehicle van car people 
carrier 4X4 motorbike

average fuel 
consumption
in km per litre

7 11 8 6 20

 (a) Which vehicle has the worst fuel consumption?

  Choose from

van

car

people carrier

4X4

motorbike

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

 (b) The car and van have the same power, mass and engines.

  But the car has a higher top speed than the van.

  Look at the diagrams.

  Why does the car have a higher top speed?

  In your answer write about

  • shape of the vehicles

  • drag forces.

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

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

 ............................................................................................................................................  [2]
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 (c) All these vehicles use a fuel made from fossil fuel.

  Name one fuel these vehicles could use.

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

 (d) Some vehicles can use solar power instead of fuels.

  Explain how some vehicles use solar power.

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

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

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

[Total: 6]
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13 This question is about road safety.

 (a) Look at the diagram.

  It shows the stopping distance for a car travelling at 6 m / s (15 miles per hour).

5 metres thinking
distance

4 metres braking
distance

  (i) Calculate the total stopping distance for the car.

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

  (ii) When the car goes faster the thinking distance increases.

   What will happen to the braking distance when the car goes faster?

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

  (iii) Write down one other thing that increases thinking distance.

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

 (b) The car brakes. Look at the diagram.

braking force = 2000 N

4 metres

  The braking force is 2000 N. The braking distance is 4 m.

  Calculate the work done by the brakes on the car.

  The equations on page 2 may help you.

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

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

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

 (c) The brakes on the car absorb the kinetic energy.

  What happens to the temperature of the brakes when braking?

 ............................................................................................................................................  [1]
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 (d) Cars are fitted with safety features.

  (i) Seatbelts are one safety feature.

   Why must seatbelts be changed after a crash?

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

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

  (ii) Name one other safety feature fitted to cars.

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

[Total: 8]

END OF QUESTION PAPER
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