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1 Draw four straight lines from the box on the left to four different boxes on the right to make four 

correct sentences about the heart.

The heart …

… contains 8 valves.

… contains 2 ventricles.

… contracts more slowly 

during exercise.

… has walls made of muscle.

… has thicker walls round the 

atria compared to the ventricles.

… pumps blood around 

the body.

… pumps blood around 

the lungs.

 [4]
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2 (a) Figure 2.1 shows the axes used to plot distance–time graphs and the axes used to plot 

speed–time graphs.

distance

distance–time

time

speed

speed–time

time

 Figure 2.1

  (i) On the distance–time axes in Figure 2.1, draw a graph for an object that is moving with 

constant speed. [1]

  (ii) On the speed–time axes in Figure 2.1, draw a graph for an object that is moving with 

constant speed. [1]

 (b) Acceleration, force and mass are related by the equation shown.

a = 
F

m

  Determine a mass m and an acceleration a that combine to produce a force F of 2.8 N.

  State the units of mass and acceleration in your answer.

 m =  .............................................  unit ..........

 a =  .............................................  unit ..........

 [2]

[Total: 4]
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3 (a) Impure liquids can be purified by distillation.

  Choose one word from the list to complete the following sentence about distillation.

  evaporate   freeze   melt   react

During distillation, the impure liquid is heated to .................................................. the 

 

liquid and then the pure liquid is condensed.

 [1]

 (b) Describe how impure water from rivers and lakes is treated to make it suitable for 

domestic use.

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

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

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

 .............................................................................................................................................  [3]

[Total: 4]
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4 Figure 4.1 shows a photomicrograph of a structure containing a green pigment. The structure is 

found in some plant cells.

 Figure 4.1

 State the name of the cell structure shown in Figure 4.1 and describe its function.

name of cell structure  .......................................................................................................................

function of cell structure  ...................................................................................................................

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

 [2]

* 0000800000005 *
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5 Figure 5.1 shows a large pendulum bob.

 The bob is attached to a hook on the ceiling of a room by a length of rope. The bob is swinging.

 When the bob is in the position shown in Figure 5.1, forces A, B and C are acting on the bob and 

on the rope as shown.

ceiling
hook

A

B

C

pendulum

bob
direction of movement

 Figure 5.1

 (a) State the names of forces A, B and C.

force A  ......................................................................................................................................

force B  ......................................................................................................................................

force C  ......................................................................................................................................

 [3]

 (b) The pendulum bob swings from side to side.

  As the bob swings from the side to the middle, the bob falls until it is directly below the hook. 

The bob then rises as it swings to the other side.

  State how the size of force A changes as the bob falls and then rises.

  Explain your answer.

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

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

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

[Total: 5]
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6 Farmers use calcium oxide to neutralise acidic soil.

 (a) (i) Draw a ring around a pH change that occurs when acidic soil is neutralised.

5 to 7    5 to 10    9 to 6    10 to 7

 [1]

  (ii) State the name of the ion that makes solutions acidic.

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

 (b) Complete the word equation for the reaction between calcium oxide and nitric acid.

calcium oxide  +  nitric acid    ........................................  +  ........................................

 [2]

 (c) Calcium oxide, CaO, is made by the reaction of calcium, Ca, and oxygen, O2.

2Ca  +  O2    2CaO

  The relative atomic masses, Ar, of calcium and oxygen are shown.

  [Ar: Ca, 40; O, 16]

  Calculate the mass of oxygen, O2, needed for the complete reaction of 16 g of calcium.

 mass =  ....................................................... g [1]

 (d) Strontium and calcium are in the same group in the Periodic Table.

  Suggest the formula of strontium oxide.

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

[Total: 6]
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7 The graph in Figure 7.1 shows the percentage of the total pollution in the oceans which is caused 

by different plastic items.

plastic

bags

plastic

bottles

food

containers

wrappers synthetic

rope

fishing

items

plastic

caps / lids

industrial

packaging

plastic items

0

2

4

6

8

10

12

14

16

percentage

of total

pollution

in the

oceans 

 Figure 7.1

 (a) (i) State the plastic item that causes 7.6% of the total pollution.

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

  (ii) Calculate the combined percentage of the total pollution that is caused by plastic bags 

and plastic bottles.

 combined percentage =  ......................................................% [1]

  (iii) Name a pollutant other than plastic that causes damage to ocean ecosystems.

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

* 0000800000008 *
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 (b) Figure 7.2 shows how the mass of plastic waste deposited in the oceans by one country 

changed between 2011 and 2020.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
0

1

mass of

plastic waste

deposited in the

ocean / million tons

year

 Figure 7.2

  Describe the changes shown by the data in Figure 7.2.

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

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

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

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

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

 .............................................................................................................................................  [3]

[Total: 6]

* 0000800000009 *
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8 A plastic block is attached to a spring as shown in Figure 8.1.

 The spring extension x is 6.0 cm.

spring

plastic block

 Figure 8.1

 The spring constant k of the spring is 25 N / m.

 The spring constant k is given by the equation k = 
F

x
 where F is the force applied to extend 

the spring.

 (a) Determine the weight of the block.

 weight =  ......................................................  N [3]

 (b) A student pulls the plastic block downwards. This increases the extension of the spring. The 

student releases the block and it is pulled upwards by the spring.

  Energy is transferred between stores.

  (i) Choose two words from the list to complete the following sentence about energy 

transfers as the block moves upwards.

   chemical decreases electrostatic gravitational

   increases kinetic nuclear

As the block starts to move upwards, the .................................................. energy store  

 

increases and the elastic energy store in the spring .................................................. .

 [1]

  (ii) The student observes that the block on the spring moves up and down. The size of the 

up-and-down movement gradually decreases.

   State one other energy store that increases as the size of the up-and-down  

movement decreases.

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

[Total: 5]
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9 (a) The equation for the reaction between tin oxide, SnO2, and carbon, C, is shown.

SnO2  +  C    Sn  +  CO2

  (i) Explain how the equation shows that this is a redox reaction.

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

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

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

  (ii) Carbon dioxide, CO2, is produced during the reaction.

   State an adverse effect of increased carbon dioxide levels in the atmosphere.

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

 (b) Tin is a metal.

  (i) Describe where most metals are found in the Periodic Table.

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

  (ii) State one general property of metals.

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

[Total: 5]
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10 Figure 10.1 shows the female reproductive system.

X

Y

Z

 Figure 10.1

 (a) Complete Table 10.1 by describing one function for each of the structures X, Y and Z 

labelled in Figure 10.1.

 Table 10.1

structure one function of the structure

X

 

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

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

Y

 

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

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

Z

 

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

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

 [3]

 (b) On Figure 10.1, draw an S to show where sperm are deposited during sexual intercourse. [1]

* 0000800000012 *
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 (c) Describe two methods which are used to control the spread of HIV infection.

method 1  ...................................................................................................................................

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

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

method 2  ...................................................................................................................................

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

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

 [2]

[Total: 6]

* 0000800000013 *
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11 Figure 11.1 shows a water-heating tank.

 Cold water enters at the bottom of the tank where there is an electric heater.

 Hot water is removed at the top of the tank.

 Insulation covers the walls of the tank.

cold water
hot water

insulation

electric heater

 Figure 11.1

 (a) State the name of the process by which the cold water at the bottom of the tank rises to the 

top of the tank when the water is heated.

  Explain why the water rises.

name of process  .......................................................................................................................

explanation  ...............................................................................................................................

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

 [2]

* 0000800000014 *
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 (b) The electric heater has a power rating of 1.2 kW.

  The cost of 1 kilowatt-hour (kWh) is 30 cents.

  Calculate the cost, in cents, of using the electric heater for 2 hours.

 cost =  ...............................................  cents [2]

 (c) The water is heated to 75 °C.

  Explain why the insulation surrounding the tank reduces the cost of heating the water 

to 75 °C.

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

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

[Total: 6]

* 0000800000015 *
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12 This question is about gases.

 (a) Draw one straight line from each gas on the left to the correct test for that gas on the right.

  You should draw three lines in total.

ammonia

hydrogen

oxygen

gas

turns limewater milky

turns damp red litmus blue

pops with a lighted splint

relights a glowing splint

bleaches damp litmus paper

test

 [2]

 (b) Explain why oxygen is a gas at room temperature and pressure.

  Use ideas about bonding and the structure of oxygen.

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

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

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

 (c) State what happens to the volume of a gas when it is heated at constant pressure.

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

[Total: 5]
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13 Table 13.1 contains descriptions of processes associated with the digestive system.

 Complete Table 13.1 by stating the name of each process.

 Table 13.1

description of process name of process

Food is taken into the mouth.
 

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

Teeth chew large pieces of food 

and make smaller pieces.

 

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

Enzymes break down large 

molecules of food into 

smaller molecules.

 

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

Nutrient molecules move from the 

intestines into the blood.

 

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

Nutrient molecules move into cells 

and are used in cellular reactions.

 

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

 [5]

14 Complete the following sentences about water waves.

The number of waves that pass a point per unit time is the .................................................. .

The distance between two consecutive peaks is the .................................................. .

The maximum distance above the mean position is the .................................................. .

 [3]
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15 Table 15.1 shows the atomic numbers and melting points of three Group I metals.

 The melting point of a fourth metal, potassium, is missing from Table 15.1.

 Table 15.1

Group I metal atomic number melting point / °°C

lithium  3 180

sodium 11  98

potassium 19

rubidium 37  39

 (a) (i) Suggest the melting point of potassium.

  ...................................................... °C [1]

  (ii) Deduce the state of rubidium at 10 °C.

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

 (b) Sodium reacts with water to produce sodium hydroxide and hydrogen.

  Balance the equation for the reaction.

  Include the state symbols.

........Na(s)  +  ........H2O(........)    ........NaOH(aq)  +  ........H2(........)

 [2]
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 (c) A sodium atom contains 11 electrons.

  Figure 15.1 shows a correct representation of a sodium atom.

  Figure 15.1 also shows an incorrect representation of the ion formed from a sodium atom.

−1

correct

sodium atom

incorrect

sodium ion

 Figure 15.1

  State two errors in the incorrect representation of the sodium ion in Figure 15.1.

error 1  .......................................................................................................................................

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

error 2  .......................................................................................................................................

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

 [2]

[Total: 6]
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16 Use words or phrases from the list to complete the sentences about the movement of substances 

in plants.

 Each word or phrase may be used once, more than once, or not at all.

 amino acids guard cells mineral ions

 nitrogen oxygen respiration

 root hair cells translocation water vapour

 (a) Water is absorbed into the plant by ....................................................... . [1]

 (b) The xylem transports water and ....................................................... . [1]

 (c) The movement of sucrose in the phloem is called ....................................................... . [1]

 (d) Transpiration involves the movement of ....................................................... out of leaves. [1]

[Total: 4]
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17 Insecticide is sometimes used on plants that are grown for food.

 The insecticide is sprayed from a tube with a nozzle connected to a very high voltage.

 This gives each tiny droplet of insecticide a positive electrical charge. The droplets form a mist 

surrounding the plants as shown in Figure 17.1.

nozzle

insecticide mist

plant

 Figure 17.1

 The difference in charge between the insecticide mist and the plant allows the mist to cover every 

part of the plant, including underneath the leaves.

 Use ideas about electrostatics to explain:

• how the high voltage causes the insecticide to become positively charged

• why the droplets of insecticide spread out to form a mist

• why the mist covers every part of the plant.

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

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

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

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

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

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

 ....................................................................................................................................................  [4]
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