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1 The diagram shows the human excretory (renal) system. 
 

 
 
 (a) (i) Name the organ labelled A. 

 [1] 
 
  (ii) Name the waste product that organ A removes from the body. 

 [1] 
 
 
 (b) Scientists use models to explain how things work. 
 
  The diagram shows apparatus and materials used to model the excretory system. 
 

 
 
  The rice grains, lentils and sugar are added to a beaker of water and stirred. 
 
  The mixture is poured through the sieve. 
 

 
  

A

sieve

rice grains lentils

sugar
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  (i) Draw a line from each material or piece of apparatus to the part of the human 
excretory system it represents. 

 
   Draw only four lines. 
 

material or piece 
of apparatus 

 part of human 
excretory 
system 

   

lentils 
 

blood cells 

 
 

 

rice grains 
 

 

 
 

kidney 

sieve 
 

 

 
 

 

sugar 
 

waste product 

[3] 
 
  (ii) Describe how this model shows the function of the human excretory system. 

 

 

 

   [2] 
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2 Look at the diagram of part of the Periodic Table of the elements. 
 
 

 
 
 
 (a) Use the Periodic Table to write the electronic structure of aluminium, Al. 

 [1] 
 
 
 (b) How many protons are in an atom of fluorine, F? 

 [1] 
 
 
 (c) A sodium atom, Na, forms a sodium ion, Na+. 
 
  Describe, in terms of electrons, how a sodium ion is made from a sodium atom. 

 [1] 
 
 
  

K Ca transition elements

Na Mg

Li Be

H

Cl Ar

F

S

O

P

N

Si

C

Al

B Ne

He
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3 Look at the symbols used in electrical circuits. 
 

 
 
 (a) Which symbol shows an ammeter? 
 
  Choose from A, B, C or D. 

 [1] 
 
 
 (b) What is the name of the component shown by symbol C? 

 [1] 
 
 
 (c) Mia wants to measure the voltage across a lamp. 
 
  Complete the circuit diagram to show how Mia connects a voltmeter to measure the voltage 

across the lamp. 
 
The symbol for a voltmeter is shown 

 
 

 

 
. 
 

 
 
 

 
 
 
 
 
 
 

[1] 
 
 
  

A

A B C D

V
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4 Plants need magnesium and nitrates for healthy growth.  
 
 (a) (i) What substance do plants make using magnesium?  

 [1] 
 
  (ii) What type of substance do plants make using nitrates?  

 [1] 
 
 
 (b) The diagram shows plant A and plant B. 
 
  Plant A has green leaves and plant B has green and yellow leaves. 
 
  The plants are both the same size and belong to the same species. 
 

 
 

 

  (i) Both plants receive the same amount of light and water. 
 
   After one week plant A is bigger than plant B. 
 
   Explain why. 

 

 [2] 
 
  (ii) Plants remove carbon dioxide from the air and replace it with another gas. 
 
   What is the name of this gas? 

 [1] 
 
 
 (c) A farmer grows cabbage plants in his field.  
 
  There are spaces between each cabbage plant. 
 
  Suggest one reason why it is important to have spaces between each cabbage plant. 

 [1] 
 
  

plant A

plant B
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5 Look at the table. 
 
 It shows information about some properties of the Group 1 elements. 
 

element melting point 
in °C 

boiling point 
in °C 

density 
in g / cm3 

atomic radius 
in arbitrary units 

lithium 180 1342 0.53 145 

sodium   98   883 0.97 180 

potassium   63   759 0.89 220 

rubidium    688 1.53 235 

 
 
 (a) Describe the trend in boiling point as you go down Group 1. 

 [1] 
 
 
 (b) Which property does not show a clear trend? 

 [1] 
 
 
 (c) Predict the melting point of rubidium. 

                    The melting point of rubidium is   °C [1] 
 
 
 (d) Describe the change in reactivity of the elements as you go down Group 1. 

 [1] 
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6 The drawing shows the positions of Africa and South America on the Earth. 
 

 
 
 (a) Scientists think that these two continents are on separate tectonic plates. 
 
  What is a tectonic plate? 

 

 [2] 
 
 
 (b) Scientists also think that South America and Africa were once joined together many millions 

of years ago. 
 
  The diagram shows present-day South America and Africa drawn next to each other. 
 

 
 
  Use the diagram to explain why scientists think that the two continents were once joined. 

 

 [1] 
 
 
 
  

South America

Africa

South America
Africa
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 (c) Look at the table. 
 
  Which two kinds of evidence are most useful to show that South America and Africa were 

once joined? 
 
  Tick () only two boxes. 
 

evidence  

comparing their climates  

comparing their rocks  

comparing their sizes  

comparing their fossil records  

comparing their ecosystems  

[2] 
 
 
 (d) Write down one event that happens where two tectonic plates meet. 

 [1] 
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 (e) Blessy uses a model to explain how tectonic plates move apart. 
 
  Look at the diagram of Blessy’s model. 
 

 
 

Complete these sentences about Blessy’s model. 

The tectonic plates are represented by the  . 
The water represents 
the  . 

The water moves in a cycle in a process called  . 

The Bunsen burner represents the heat source from the  . 
 

[4] 
 
 
 
 
 
  

plastic blocks
moving apart

plastic blocks
floating on water

movement of purple 
coloured water

purple crystal to show
the movement of water

Bunsen burner
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7 The diagram shows a white-hot spark.  
 

 
 
 Complete the sentences about a white-hot spark. 
 
 Choose from the list. 
 
 

density 
 
particles 
 
structures 

heat energy 
 
pressure 
 
temperature 

insulation 
 
sound energy 
 
vibrations 

 

A white-hot spark is at a very high  . 

It does not contain much  because it does not contain many 

 . [3] 
 
 
 
 
 
 
  

white-hot spark 
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8 Aiko is making some magnesium chloride. 
 
 She reacts magnesium with dilute hydrochloric acid. 
 

Step 1 
Magnesium and dilute 
hydrochloric acid are 
reacted together until no 
more magnesium reacts. 

Step 2 
The reaction mixture is 
separated to give 
magnesium chloride 
solution. 

Step 3 
Magnesium chloride 
solution is heated. 

   
 
 (a) A gas is made during this reaction. 
 
  What is the name of this gas? 

 [1] 
 

 
 (b) Step 2 separates the magnesium chloride solution from unreacted magnesium metal. 
 
  What is the name of this process? 

 [1] 
 
 
 (c) Step 3 removes some of the water by heating the magnesium chloride solution. 
 
  What is the name of this process? 

 [1] 
 
 
 (d) Aiko also reacts zinc oxide with dilute sulfuric acid. 
 
  Zinc sulfate and water are made. 
 
  Write the word equation for this reaction. 

 [1] 
 
  

1 g of
magnesium

25 cm3 of
hydrochloric

acid● ●
● ● ●

●

magnesium
chloride solution heat
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9 Jamila makes five sounds. 
 
 She looks at the trace each sound makes on an oscilloscope. 
 
 The traces are labelled A, B, C, D and E. 
 

 
 
 Look at trace A. 
 
 Complete the sentences. 
 
 Choose from B, C, D or E. 
 

(a) Which sound is louder than A?  [1] 
 
 

(b) Which sound has a higher frequency than A?  [1] 
 
 
 (c) Which two sounds have a different pitch to A? 

 and  [1] 
 
 

(d) Which sound has a lower amplitude than A?  [1] 
 
  

A

B C

D E
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10 Hassan investigates the reaction between 0.5 g of sodium carbonate and 20 cm3 of dilute 
hydrochloric acid. 

 
 Hassan: 

• measures the reaction time (the time it takes for the reaction to stop) 
• does five different experiments 
• uses a different concentration of acid in each experiment 
• keeps the temperature the same in each experiment.  

 
 Look at the table of his results. 
 

relative 
concentration 

of acid 
reaction time 
in seconds 

0.5 68 

1.0 40 

1.5 24 

2.0 14 

2.5 10 
 
 (a) Plot Hassan’s results on the grid. 
 

 Draw the curve of best fit through the points. 
 

 
[2] 

 
 

 (b) Describe the trend shown by these results. 

 

 [1] 
 

0
0

20

40

60

80

100

0.5 1.0 1.5

relative concentration
of acid

reaction
time in

seconds

2.0 2.5
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11 Oliver investigates conduction of thermal (heat) energy. 
 
 He heats a metal rod. 
 
 The metal rod has a pin attached with wax. 
 

 
 
 Oliver measures the time it takes before the pin falls off the rod. 
 
 The pin takes 45 seconds before it falls. 
 
 (a) Describe how Oliver makes his result more reliable. 

 [1] 
 
 
 (b) Oliver does a risk assessment for his investigation. 
 
  He considers the safety hazards. 
 
  Describe two of the safety hazards in Oliver’s investigation. 

1  

2  
 

[2] 
 

metal rod

pin attached
with wax

heat
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