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INSTRUCTIONS TO CANDIDATES

• Write your name clearly in capital letters, your Centre 
Number and Candidate Number in the boxes on the 
first page.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully and make sure that 
you know what you have to do before starting your 
answer.

• Answer ALL the questions.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your Candidate Number, 
Centre Number and question number(s).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [  ] at the 
end of each question or part question.

• The total number of marks for this paper is 42.

• A list of physics equations is printed on pages 4 
and 5.

• The periodic Table is printed on the back page.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS

USEFUL RELATIONSHIPS

EXPLAINING MOTION

speed  =  distance travelled
time taken

momentum  =  mass  ×  velocity

change of momentum  =   resultant force  ×  
time for which it acts

work done by a force  =   force  ×  
distance moved by the force

change in energy  =  work done

change in GPE  =  weight  ×  vertical height difference

kinetic energy = 1
2  ×  mass  ×  [velocity]2
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ELECTRIC CIRCUITS

resistance  =  
voltage
current

voltage across primary coil
voltage across secondary coil

  =  

number of turns in primary coil
number of turns in secondary coil

energy transferred  =  power  ×  time

power  =  potential difference  ×  current

efficiency  =  energy usefully transferred
total energy supplied

  ×  100%

THE WAVE MODEL OF RADIATION

wave speed  =  frequency  ×  wavelength
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Answer ALL the questions.

1 Chemicals such as water are vital for life.

 Most of our planet is covered by water.

 (a) Sea water is too salty for us to use.

  The salt in the sea came from rocks on the land.

rain

  Suggest how the salt inside the rocks gets into the 
sea.

  Use the diagram to help you.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]
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 (b) Water easily evaporates into the air.

  What does this tell you about water?

  Draw ONE straight line to join the TWO correct 
boxes.

WATER IS MADE OF FORCES BETWEEN 
WATER PARTICLES

small molecules strong forces of repulsion

OR OR

large molecules weak forces of repulsion

OR OR

a giant structure of ions strong forces of attraction

OR OR

a giant structure of atoms weak forces of attraction

 [2]
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 (c) Water in plants contains chemicals such as 
sugars.

  Here is the formula of a sugar.

CH C

H H

C

H

C

O O O O

C

O

H

H H H H

H

  (i) How many carbon atoms does it have?

 answer  _____________________  [1]

  (ii) How many hydrogen atoms does it have?

 answer  _____________________  [1]
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 (d) Another chemical that is important for life is 
nitrogen.

  Look at this simple diagram of the nitrogen cycle.
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  Which stage in the diagram takes nitrogen directly 
from the air?

  Put a tick (✔) in the box next to the correct answer.

   bacteria in the soil 

   bacteria in the roots of some plants 

   eating 

   decomposers  [1]

 [Total: 8]
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2 The electric cables carried on pylons are made from 
aluminium.

 (a) The cables are made of thin aluminium wires that 
have been twisted around each other.

  Put ticks (✔) in the boxes next to the TWO reasons 
why aluminium can be used to make these cables.

   It conducts electricity. 

   It is non-magnetic. 

   It is malleable. 

   It is very hard. 

   It is silvery.  [2]
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 (b) The aluminium used to make the cables is 
extracted from aluminium oxide.

  Aluminium oxide is the mineral in aluminium ore.

  (i) Some ores produce 2 tonnes of aluminium 
oxide from 5 tonnes of ore.

   Put a ring  around the percentage of 
aluminium oxide in these ores.

 10 %      20 %      25 %      40 %      50 %

 [1]

  (ii) A major impurity in aluminium ore is silicon 
dioxide.

   Put a ring  around another name for silicon 
dioxide.

CARBOHYDRATE      PROTEIN

QUARTZ      SALT

 [1]
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 (c) To make aluminium, melted aluminium oxide is 
electrolysed.

  (i) Put a tick (✔) in the box next to the BEST 
description of electrolysis.

    using an electric current to melt a 
compound  

    using an electric current to purify a 
compound  

    using an electric current to make a 
compound  

    using an electric current to 
decompose a compound 

 [1]

  (ii) At which electrode does the aluminium metal 
form? 

 answer ______________________ [1]

 [Total: 6]
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3 The circuit below contains a thermistor.

A

4.5 V

 (a) Complete the sentence for a thermistor.

  Choose words from this list.

CURRENT     LIGHT LEVEL     PRESSURE

RESISTANCE     TEMPERATURE     VOLTAGE

  The _________________ of the thermistor 

increases with decreasing _________________ .
 [2]

 (b) When the switch is closed, the ammeter reads 
0.5 A.

  Put a ring  around the CORRECT value for the 
  thermistor resistance.

0.1 Ω          2.3 Ω          5 Ω          9 Ω

 [1]
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 (c) A voltmeter can be used to measure the potential 
difference across the thermistor.

  Draw the voltmeter ON THE CIRCUIT DIAGRAM 
and show how it should be connected. [1]

 [Total: 4]
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4 Both resistors in this circuit have the same value.

A

12 V 6 Ω 6 Ω

 (a) Draw straight lines to join the START of each 
sentence to its correct END.

START END

The battery ... ... resists the flow of charge.

Each resistor ... ... measures the current.

The ammeter ... ... pushes charge through 
the resistors.

 [2]
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 (b) When the switch is closed the ammeter reading 
increases.

  Explain why.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (c) Complete the table.

  Choose a number from this list.

0        1        2        4

STATE OF THE SWITCH AMMETER READING IN AMPS

open 2

closed

 [1] 

 [Total: 5]
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5 This transformer (opposite) has two coils wound on a 
core.

 (a) What are the BEST materials to use for the coils 
and the core?

  Label the diagram using words from the list.

COPPER        IRON        RUBBER        WOOD

 [2]

 (b) The left-hand coil of the transformer is connected 
to the mains supply.

  Put a ring  around the BEST description of the 
  mains supply.

50 V a.c.      50 V d.c.      230 V a.c.      230 V d.c.

 [1]

 (c) The right-hand coil is connected to a lamp.

  The current in the lamp is 2 A when the voltage 
across it is 12 V.

  Calculate the power of the lamp. Include the unit 
for power with your answer.

 power =  ___________  unit ______ [2]

 [Total: 5]
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6 Harry takes a cutting of a plant.

 He wants to know what happens to the cutting as it 
grows into a plant.

 (a) Explain how a new plant grows from a cutting.

  Your explanation should include these terms:

CLONE
HORMONE

XYLEM CELLS
UNSPECIALISED CELLS

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

 (b) Harry’s new plant shows a positive phototropic 
response.

  How does this increase the plant’s chance of 
survival?

 __________________________________________

 ________________________________________ [1]

 [Total: 4]
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7 The cell cycle is made up of CELL GROWTH and 
MITOSIS.

 (a) Cell growth and mitosis both involve a number of 
processes.

  Put one tick (✔) in each row to show when each of 
these processes happens.

PROCESS CELL GROWTH MITOSIS

more organelles are 
formed

the cell divides

copies of chromosomes 
are made

copies of chromosomes 
separate

 [2]

 (b) A parent cell has 24 chromosomes.

  After a complete cell cycle, there are two new 
cells.

  How many chromosomes are in EACH new cell?

  Put a ring  around the correct answer.

8         12         24         48

 [1]
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 (c) The genetic code is carried on DNA in the 
chromosomes.

  (i) Where in the cell are the chromosomes found?

   Put a tick (✔) in the box next to the correct 
answer.

    cell wall 

    nucleus 

    cytoplasm 

    cell membrane  [1]

  (ii)  What is the shape of a DNA molecule?

   Put a ring  around the BEST answer.

X-SHAPED

Y-SHAPED

DOUBLE HELIX

DOUGHNUT-SHAPED
 [1]

 [Total: 5]
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8 The diagram shows some cells from a plant root tip 
seen through a microscope.

meristem

 (a) Which statement is true of meristem cells?

  Put a tick (✔) in the box next to the correct answer.

   They disappear as the root grows. 

   They divide. 

   They form a hard crust. 

   They are specialised.  [1]
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 (b) Meristems are also found in the growing tips of 
plant shoots.

  How do they affect the plant shoot?

  Put a tick (✔) in the box next to the correct answer.

   They make it taste nice. 

   They increase its height. 

   They make it colourful. 

   They decrease its thickness.  [1]

 [Total: 2]
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9 A length of DNA is made up of two strands.

 (a) Some of the bases on the strands are shown.

  Complete the diagram to show the pairing of the 
bases.

  The first two pairs have been done for you.

C

A

C

A

G

G

T

T

 [1]
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 (b) The sequence of bases on the strands is the 
genetic code for proteins.

  (i) Where in the cell are proteins made?

    cell wall 

    nucleus 

    cytoplasm 

    cell membrane  [1]
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  (ii) Brain cells and kidney cells in the same 
person have exactly the same genes.

   They carry out different jobs from each other 
by producing different proteins.

   Which person has the best explanation for 
this?

DONNY
Different

combinations of
genes are switched

on in each type of cell.

KAREN
Brain genes
take priority
over kidney

genes.

JIMMY
Both types of cell
have all the genes

switched on.

MARIE
Both types of cell have
the same combination
of genes switched on.

 answer  ______________________ [1]

 [Total: 3]

END OF QUESTION PAPER
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