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1 Look at the diagram of a flowering plant. 
 

flower

leaves

stem

root

 
 
 (a) Water travels through the xylem in the stem to the leaves. 
 
  Name the process of losing water from the surface of the leaves. 

  [1] 
 
 
 (b) Describe how water enters the plant. 

 

 

 

 

 

 

 

 [3] 
 
 
 (c) Water travels in the xylem. 
 
  Name one other substance that travels in the xylem. 

  [1] 
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2 Use the Periodic Table on page 20 to answer these questions. 
 
 (a) Write down the electronic structure of aluminium, Al. 

  [1] 
 
 
 (b) Write down the chemical symbol of an element in the same group as aluminium. 

  [1] 
 
 
 (c) Write down the number of electrons in the outer orbit (shell) of a strontium, Sr, atom. 

  [1] 
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3 Oliver makes an electrical circuit. 
 

A
10

variable resistor

open switch

 
 
 (a) Complete the circuit diagram using conventional symbols. 
 
  The conventional symbols for the open switch and variable resistor have been drawn for you. 
 
 

 
    [2] 
 
 
 (b) Oliver closes the switch. 
 
   The variable resistor is at the minimum resistance. 
 
   The lamps are very bright. 
 
 Suggest two changes Oliver makes to this circuit to decrease the brightness of the lamps. 

1 

2 
 

[2] 
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4 This question is about the carbon cycle and climate change. 
 
 (a) The diagram shows part of the carbon cycle. 
 

carbon dioxide in the atmosphere

decaying organisms and waste products

herbivores plants

fossil fuels

A

B

E
D

C

 
 
 Name the processes A, B, C, D and E. 
 

Choose words from the list. 
 

combustion      
   

decomposition   
       

feeding 
 

photosynthesis     
       

respiration 
 

A  

B  

C  

D  

E  
 

[3]
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 (b) Global mean sea level is an important indicator of climate change. 
 
   Look at the graph. 
 

global mean
sea level

1990 1995 2000 2005
year

2010 2015 2020 2025

 
 
  Suggest how the graph provides evidence of climate change. 
 
  Explain your answer. 

suggestion  

  

explanation  

  
 

[2] 
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5 Look at the diagram of the human excretory (renal) system. 
 

vein

A

E

B

C

D

 
 
 Draw a straight line to match each function to the correct part shown on the diagram. 
 

            function       part 

  A 
   

filters blood  B 

   

stores urine  C 

   

transports urine to the bladder  D 
   
  E 

[2] 
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6 The table shows some properties of the Group 7 elements. 
 

element melting point 
in °C 

boiling point 
in °C 

state at room 
temperature 

electronic 
structure 

fluorine  −220 −188 gas 2.7 

chlorine  −101   −35 gas 2.8.7 

bromine      59 liquid 2.8.18.7 

iodine  114  184  2.8.18.18.7 
 
 Use ideas about trends going down the group to answer these questions. 
 
 (a) Predict the melting point of bromine. 

melting point =  °C [1] 
 
 
 (b) Predict the state of iodine at room temperature. 

 [1] 
 
 
 (c) Elements exist in structures. 
 
  Write down the type of structure in fluorine. 

 [1] 
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7 Look at the diagram of waveform A. 
 

waveform A 

 
 

 (a) Waveform B has a greater frequency and the same amplitude. 
 
  Draw waveform B on the grid. [2] 
 
 
 (b) Sound wave B has a greater frequency and the same amplitude as sound wave A. 
 
  Complete the sentences to compare sound wave B with sound wave A. 
 
  Choose from the list. 
 

is higher is lower is the same 
 

The pitch of sound wave B  . 

The loudness of sound wave B  . 
[1] 
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8 Chen looks at evidence for tectonic plates. 
 

(a) Look at the diagrams of the appearance of the Earth 145 million years ago and the  
present day. 

 

145 million years ago present day  
 
  (i) Explain how the diagrams provide evidence for tectonic plates. 

[2]
 
  (ii) Explain one limitation of using these diagrams as evidence for tectonic plates. 

[1]
 
 
 (b)  Write down one other piece of evidence for tectonic plates. 

[1]
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9 Aiko investigates the reaction between solid magnesium and dilute hydrochloric acid. 
 
 Magnesium chloride solution and hydrogen are made. 

 
 (a) Write down the word equation for this reaction. 
 
 
 

 [1]
 
 

(b) Aiko wants to separate the magnesium chloride solution from the unreacted  
solid magnesium. 

 
Name the process she uses to separate the magnesium chloride solution from  
solid magnesium. 

 [1]
 
 

(c) Name the technique she uses to make magnesium chloride crystals from  
 magnesium chloride solution. 

 [1]
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10 The drawing shows a species of tree frog from an island. 
 

8 mm  
 
 The tree frog: 
 

• lives in leaves on the floor of the forest 
• is able to jump up to 30 times the length of its body 
• feeds on small insects. 

 
(a) Scientists use digital cameras to take photographs of these tree frogs on the floor of  

the forest. 
 
  The scientists use these photographs to estimate the tree frog population size. 
 
  Suggest two reasons why the scientists use digital cameras to estimate the tree frog 

population size. 

1  

  

2  

  
 

[2] 
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 (b) Other scientists use a different method to estimate the tree frog population size. 
 
  These scientists record the sounds of the forest. 
 
   They count the number of tree frog calls they hear in the recording. 
 
  They: 
 

• record the sounds from five different locations in the forest 
• repeat the recordings in each location every day for one week. 

 
  (i) Suggest why they record the sounds in five different locations. 

[1]
 
  (ii) Suggest two reasons why they repeat the recordings in each location. 

1  

  

2  

  
 

[2] 
 
 
 (c) The scientists estimate there is a large population of this species of tree frog on the island. 
 

Suggest two environmental changes that decrease the population of this species of tree frog 
on the island. 

1  

  

2  

  
 

[2]
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11 Priya wants to investigate how the thickness of insulation material around a cup affects how 
quickly hot water cools. 

 
 Look at the equipment she uses. 
 

stop-watchthermometer

hot water

cup

insulation material 

 
 

 (a) Priya writes a hypothesis. 
 
 ‘I think the thicker the insulation material, the slower the hot water will cool.’ 
 
 Write a plan for an investigation to test this hypothesis. 
 
 In your plan include: 
 

• two variables to keep the same 
• one variable to change 
• measurements to take. 

 
 variables to keep the same  

1  

2  

variable to change  

  

measurements to take  

  
 

[4] 
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(b) Look at the diagram of the insulation material. 
 

holes containing air

 
 
  Complete the sentences to describe two different thermal energy transfer processes. 
 
 Air in the insulation material allows thermal energy transfer by the process 

of  . 
 
 The solid in the insulation material allows thermal energy transfer by the process 

of  . 
 [2] 

 
 

 (c) Some of the hot water in the cup evaporates. 
 
 Explain why evaporation causes cooling. 
 
 Use ideas about particles. 

 

  [1] 
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12 Scientists use the reacting particle model to explain how the rate of a chemical reaction is 
affected by: 

 
• increasing the temperature 
• increasing the concentration of one of the reactants. 

 
 Solid zinc carbonate reacts with dilute hydrochloric acid. 
 

(a) Explain why increasing the temperature of the dilute hydrochloric acid increases the rate of 
the reaction. 

 

 

  [2] 
 
 

(b) Explain why increasing the concentration of the dilute hydrochloric acid increases the rate 
of the reaction. 

 

 

  [2] 
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