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INSTRUCTIONS TO CANDIDATES

• Write your name in capital letters, your Centre Number and Candidate 
Number in the boxes above.

• Use blue or 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.
• Do not write in the bar codes.
• Write your answer to each question in the space provided.

INFORMATION FOR CANDIDATES

• The number of marks for each question 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 page two.
• The Periodic Table is printed on the back page.

FOR EXAMINER’S USE

Qu. Max Mark

1 6

2 5

3 3

4 4

5 5

6 3

7 2

8 4

9 5

10 5

TOTAL 42
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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

Electric Circuits

resistance  =
  

voltage
current

Vp

Vs
 = 

Np

Ns

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 Mike studies cells in plants and animals.

 He draws a typical plant cell.

nucleus

cell vacuole cell membrane

cytoplasm

cell wall

 (a) The genetic code is held in the molecule, DNA.

  DNA codes for the production of proteins.

  Write the name of the correct part of the cell in each box.

  Use names from the diagram.

part of cell

where DNA is held

where protein is produced
 [2]

 (b) Mike is interested in the structure of DNA. 

  Complete the following sentences about DNA.

  Choose words from the list.

acids bases double 
helix

genes single
strand

triple 
helix

  The DNA structure is in the shape of a …………………………………… .

  DNA contains four different  …………………………………… .  [2]
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 (c) Mike asks his friends to describe the differences between plants and animals.

  Two gave wrong answers.

Ruth

Joss

Lizzie

Hassan

Joe

The body cells in an
animal do not become
specialised.

Many animal cells become
highly specialised.Animals can continue

to grow in height
throughout their lives.

Plants can continue
to grow in height
throughout their lives.

Some plant cells can
remain unspecialised.

  Which two people gave wrong descriptions of the differences between plants and animals?

  ……………………………… and ……………………………… [2]

[Total: 6]
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2 This baby girl has just been born.

 She is part of the human life cycle.

eggsperm

zygote

B

embryo

baby girl

adult woman

C
A

D

© Mother & Baby Picture Library / EMAP

 (a) At which stage, A, B, C or D, in the cycle does meiosis take place?

     answer …………………   [1]

 (b) The chromosome number in most human body cells is 46.

  Put a ring  around the number of chromosomes in human cells produced by meiosis.

2                     23                     46                     92  [1]

 (c) Mitosis also takes place in the human life cycle.

  What happens to the chromosome number when body cells divide by mitosis?

  Put a ring  around the correct answer.

doubles                     halves                      quarters                     stays the same  [1]
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 (d) One of the stages in the human life cycle is the formation of a zygote.

  Put ticks (✓) in the boxes to show if the statements about the zygote are true or false.

The zygote contains … true false

… a unique combination of chromosomes.

… a set of chromosomes from each parent.

… only chromosomes from the mother.

… twice the number of chromosomes found in the sperm.

… half the number of chromosomes found in the egg.
 [2]

[Total: 5]
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3 This plant is growing towards the window.

 (a) (i) What process causes the plant to grow towards the window?

   Put a ring  around the correct word.

phototropism                 reproduction                 respiration  [1]

  (ii) How does the plant benefit from this process?

   Complete the sentence.

   Choose from this list.

carbon dioxide                 light                 oxygen                 water

   This process helps the plant to get more ……………………………… .  [1]

 (b) People prefer to buy plants with leaves growing in all directions.

A B

  What is the best way of producing plants like A?

  Put a tick (✓) in the correct box.

   grow them with an overhead source of light 

   grow them in the dark 

   grow them next to windows 
     [1]

[Total: 3]
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4 The Earth is made of different layers.

air A

B

D

C

water
rigid rock

semi-rigid rock

liquid

solid

 (a) Which layer, A, B, C or D, is the lithosphere?

     answer …………………   [1]

 (b) Here are some elements which are in the lithosphere. 

  Put a ring  around each of the three most abundant elements.

aluminium                     chlorine                     helium

 hydrogen                     silicon                     oxygen  [3]

 [Total: 4]
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5 The Earth’s atmosphere contains different gases.

 (a) Draw a straight line from the formula of each gas to its name.
 
  Draw a straight line from the formula of each gas to its structure.

name formula structure

nitrogen Ar

argon N2

carbon dioxide CH4

methane CO2
 [3]

 (b) Tony draws a diagram of an oxygen cycle.

oxygen
in plants

oxygen in
animals

oxygen in carbon dioxide and water

free oxygen in the air

oxygen
in

rocks
 

F

ED

BA C

  (i) Most of these stages take place fairly quickly.

   Which stage, A, B, C, D, E or F, is most likely to keep the oxygen out of the air for millions 
of years?

answer  ……………………………… [1]

  (ii) Give the letter for one stage which removes oxygen from the air.  …………………………

   Give the letter for one stage which puts oxygen into the air. …………………………  [1]

[Total: 5]
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6 There are different types of sugar. Each is made from the elements carbon, hydrogen and 
oxygen.

 
 Here are diagrams of four of them.

C6H12O6

A

C5H10O5

B C

C3H6O3

D

 (a) Which sugar, A, B, C or D, has the most oxygen atoms in one molecule? 

answer ……………………………… [1]

 (b) Put a ring  around the symbol below which stands for a hydrogen atom.

 [1]

 (c) What is the molecular formula of sugar C?  ………………………………  [1]

[Total: 3]

7 Some metals are extracted from a metal compound by melting the compound and then    
electrolysing it.

 Which two of these substances, when melted, can be electrolysed to produce metals?

aluminium oxide                carbohydrate                DNA

protein                silicon dioxide                sodium chloride

 ……………………………… and ……………………………… [2]

[Total: 2]
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8 Jo likes to listen to her MP3 player in the car.
 
 She uses this circuit to connect her MP3 player to the 12 V car battery.

MP3 player12 V

  
 (a)  When the MP3 player is switched on, the potential difference across it is 1.5 V and the current 

in it is 0.05 A. 

  What is the power of her MP3 player?

  Put a ring  around the correct answer.

0.033 W                        0.075 W                        30 W  [1]

 (b) Complete the sentences. Choose words from the list.

charge                 power                 resistance                 temperature                 voltage

  The resistor resists the flow of ……………………………… through the MP3 player.

  This results in an increase in ……………………………… for the resistor.  [2]
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 (c) Which of these graphs, A, B, C or D, shows how the current in the resistor depends on the 
voltage across it?

current current

current current

0 0

0 0

0 0

0 0

voltage voltage

voltage voltage

A B

C D

  answer   ……………………………… [1]

[Total: 4]
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9 Julie investigates the mains plug on her computer.

5 A
M

P
F

U
S

E

metal pin

plastic case

 (a) Draw a straight line from the start of each sentence to its correct end.

start end

The metal pin ... ... arrives at the plug at 230 V.

The plastic case ... ... has no free electrons for an electric current.

The mains supply ... ... has free electrons to make an electric current.

 [2]

 (b) Complete the sentences about the mains electricity supply. 

  Choose from the list.

a.c.              d.c.              h.t.              generators              inductors              transformers

  The mains electricity to our homes is ………………………………… .

It is made by ………………………………… in power stations.

Its voltage can be changed by ………………………………… .  [3]

[Total: 5]
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10 Daniel builds this circuit. It contains an LDR.

 A

cell

 (a) Put a ring  around the LDR.  [1]

 (b) Draw a straight line from each component of the circuit to its function.

component function

has a variable resistance

cell

has a constant resistance

ammeter

pushes electrons around the circuit

LDR

measures flow of electrons around the circuit
 [3]

 (c) Complete the sentence. Choose words from the list.

bigger than                             smaller than                             the same as

  The current in the ammeter is ………………………………… the current in the resistor. [1]

[Total: 5]

END OF QUESTION PAPER
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