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1 (a) Fig. 1.1 shows diagrams of cells as they are seen under a light microscope. They are not 
drawn to scale.

cell Bcell A

cell C cell D

Fig. 1.1

  (i) State the letters of two plant cells shown in Fig. 1.1.

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

  (ii) Give two reasons for your answer to (i).

1.  .......................................................................................................................................

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

2.  .......................................................................................................................................

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

  (iii) Name cell A shown in Fig. 1.1 and state its function.

cell A  .................................................................................................................................

function of cell A  ................................................................................................................

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



3

0653/31/O/N/19© UCLES 2019 [Turn over

 (b) Fig. 1.2 shows a simplified diagram of some body cells surrounded by capillaries.

  Substances in the blood can reach the body cells by moving out of the capillaries.

thin capillary wall

direction of blood flow

body cell

F

Fig. 1.2

  (i) Name the part of the blood labelled F.

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

  (ii) Small molecules move from the blood in the capillaries to the body cells.

   Underline two substances that move from the blood in the capillaries to the body cells.

fat   glucose   glycogen   oxygen   starch
 [2]

  (iii) Complete the sentences.

   Carbon dioxide is produced in body cells by the process of

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

   Carbon dioxide is removed from the blood in the ........................................................ .
 [2]

 [Total: 10]
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2 (a) Element A is in Group III in the Periodic Table.

  Element B is in Group VII in the Periodic Table.

  Elements A and B are in the same period in the Periodic Table.

  (i) Suggest which element, A or B, has more metallic character.

   Explain your answer.

   element ..................

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

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

  (ii) Element C is below element B in Group VII.

   Suggest which element, B or C, has:

   a darker colour ..................

   a lower boiling point. ..................
 [1]

 (b) Element D is a monoatomic gas that is used to provide an inert atmosphere.

  Element E has a high density and is often used as a catalyst.

  State the group number or the name of the collection of elements for elements D and E in the 
Periodic Table.

element D  .................................................................................................................................

element E  .................................................................................................................................
 [2]

 (c) A student adds excess copper oxide powder to dilute sulfuric acid to make copper sulfate and 
one other product.

  (i) Complete the word equation for the reaction between copper oxide and dilute sulfuric 
acid.

     +        +  

 [2]

  (ii) Explain why copper oxide is added in excess.

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

 .....................................................................................................................................  [1]
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  (iii) The type of chemical bond that forms between copper and oxygen is the same as the 
type of chemical bond that forms between sodium and chlorine.

   State this type of chemical bond.

   Use ideas about electrons to explain how these bonds form.

bond  ..................................................................................................................................

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

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

 [Total: 9]
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3 Fig. 3.1 shows how a small hydroelectric power station is used to supply electricity.

dam

generator

pipe

turbine

house
power lines

to house
water

river

lake

Fig. 3.1

 (a) The flowing water turns the turbine (a type of waterwheel), which then turns the generator.

  Use words from the list to complete the sequence of energy changes that take place.

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

chemical   elastic    electrical   gravitational

kinetic   light   sound   thermal

  ........................................ potential energy of water in the lake

    ........................................ energy of flowing water in the pipe

     ........................................ energy of the turning turbine and generator

      ........................................ energy in the power lines.
 [3]

 (b) In a house, the electricity is used to power a television set.

  The aerial for the television set receives one type of electromagnetic wave.

  The television set emits a different type of electromagnetic wave.

  Fig. 3.2 shows the electromagnetic spectrum.

gamma 
radiation X-rays ultraviolet visible light infrared microwaves radio waves

Fig. 3.2

  (i) Name the type of electromagnetic wave received by the aerial.

 .....................................................................................................................................  [1]
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  (ii) Name the type of electromagnetic wave emitted by the television set.

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

 (c) A man in the house is listening to music on the television.

  Fig. 3.3 shows the sound waves coming from three different instruments, A, B and C, playing 
musical notes at the same time.

time

time

C

time

B

A

Fig. 3.3

  (i) State which instrument was playing the note with the highest pitch.

   Explain your answer.

   instrument ...................................................

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

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

  (ii) State which instrument was playing the loudest note.

   Explain your answer.

   instrument ...................................................

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

 ...........................................................................................................................................
 [1]
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  (iii) The man says he could hear two of the notes, but not the one with the lowest frequency.

   Suggest a value for the frequency that the man could not hear. State the unit of frequency 
in your answer.

 frequency = ...................................... unit ...................................... [2]

  (iv) Give a reason for your answer to (iii).

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

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

 [Total: 10]
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4 (a) Plants need water to survive.

  (i) State two functions of water in plants.

1.  ...............................................................................................................................................

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

  (ii) Fig. 4.1 shows the pathway taken by water through a plant.

   Use words from the list to complete the pathway.

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

cortex   cuticle   mesophyll

middle   phloem   skin   xylem

soil

root hair cell

root ................................ cells

................................ in the stem

................................ cells in the leaf

Fig. 4.1
 [3]
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 (b) Plants show growth responses to different stimuli.

  The plant shown in Fig. 4.2 is placed on its side in the dark. It is observed over the next few 
days.

plant
pot

placed on its side in the dark

Fig. 4.2

  Fig. 4.3 shows the appearance of the plant after a few days in the dark.

after a few days in the dark

Fig. 4.3

  Name the response shown by the plant in Fig. 4.3.

 .............................................................................................................................................  [1]
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 (c) One of the roots of the plant shown in Fig. 4.3 starts to grow out of a hole in the bottom of the 
plant pot.

  (i) On Fig. 4.4 continue the diagram of the root to show the direction of growth. [1]

plant pot

root growing through plant pot

Fig. 4.4

  (ii) Explain your answer in (i).

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

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

 (d) Explain why a plant will eventually die if it is left in the dark.

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

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

 [Total: 9]
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5 (a) Some of the apparatus a student uses to investigate the rate of reaction between a piece of 
zinc and dilute hydrochloric acid is shown in Fig. 5.1.

thermometer

beaker
dilute hydrochloric acid

piece of zinc

Fig. 5.1

  (i) Identify the gas formed in the reaction between zinc and dilute hydrochloric acid.

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

  (ii) Suggest the change in the pH of the mixture in the beaker during this reaction.

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

  (iii) Describe the effect of increasing the temperature on the rate of this reaction.

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

  (iv) The experiment is repeated using the same mass of zinc powder instead of the piece of 
zinc.

   Describe how this change affects the rate of the reaction.

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

 (b) Zinc oxide is heated with carbon.

  Reduction occurs during the reaction.

  The reaction is endothermic.

  (i) State what is meant by reduction.

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

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

  (ii) State what is meant by endothermic.

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

 .....................................................................................................................................  [1]
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 (c) Complete Fig. 5.2 by drawing one straight line from each gas to the test for that gas.

 gas test

ammonia

carbon dioxide

oxygen

use a glowing splint

use damp red 
litmus paper

use limewater

Fig. 5.2
 [2]

 [Total: 8]
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6 Table 6.1 gives some data about the planets Earth, Mars and Venus.

Table 6.1

Earth Mars Venus

surface 
temperature 15 °C – 63 °C 462 °C

average distance 
from the Sun 150 × 106 km 225 × 106 km 108 × 106 km

time for one orbit 
around the Sun 365 days 687 days 225 days

 (a) (i) Use Table 6.1 to deduce which of these planets could have liquid water on the surface.

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

  (ii) Use data from Table 6.1 to explain your answer to (i).

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

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

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

 (b) (i) State the method of thermal energy transfer from the Sun to these planets.

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

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

  (ii) Explain why other methods of energy transfer cannot transfer thermal energy from the 
Sun to these planets.

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

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

 (c) The Earth travels a distance of 940 million kilometres in one orbit around the Sun.

  Use data from Table 6.1 to calculate the speed in kilometres / hour (km / h) at which the Earth 
travels around the Sun.

  Show your working.

 speed =  ...............................................  km / h [3]
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 (d) At the Earth’s surface the Sun’s energy is not usually sufficient to start a fire.

  If the Sun’s rays are focused by a lens, they can cause a fire.

  On Fig. 6.1, complete the ray diagram to show how a lens can focus the Sun’s rays and set 
fire to some dry grass.

  You should draw two complete rays. 

lens

rays from
the Sun

dry grass

Fig. 6.1
 [2]

 [Total: 10]
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7 (a) Fig. 7.1 shows information about the organisms in a food chain.

grass – producer owl – tertiary consumer

cricket – primary consumer frog – secondary consumer

Fig. 7.1

  (i) Write down the food chain using the information in Fig. 7.1.

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

  (ii) Define the term producer.

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

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

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

 (b) Explain why chemical digestion is needed in the alimentary canals of consumers.

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

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

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

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

 (c) (i) State why deforestation can disrupt the food chains in a forest.

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

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

  (ii) State one other harmful effect of deforestation.

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

 [Total: 8]
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8 (a) The hydrocarbons in petroleum are separated into useful products using the process shown 
in Fig. 8.1.

petroleum

naphtha

gasoline

gas oil

bitumen

refinery gas

Fig. 8.1

  (i) Name this process.

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

  (ii) State what is meant by hydrocarbon.

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

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

  (iii) State one use for naphtha.

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

 (b) When hydrocarbons burn, they may produce carbon dioxide, carbon monoxide and water.

  (i) Describe one test to show the presence of water.

   State the positive result.

test  ....................................................................................................................................

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

  (ii) Describe one adverse effect of carbon monoxide on humans.

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

 .....................................................................................................................................  [1]
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  (iii) Suggest the percentage of carbon dioxide in clean air.

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

  (iv) Using your knowledge of the amounts of other gases in clean air, explain your answer 
to (iii).

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

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

 [Total: 9]
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9 (a) Fig. 9.1 shows a circuit diagram.

heater

Fig. 9.1

  On Fig. 9.1, add a suitable meter to measure the e.m.f. of the battery. [2]

 (b) The current in a heater circuit is 10.0 A.

  Select from the list below the correct rating for a fuse to use in this circuit.

  Put a circle around your choice.

    3 A   5 A   10 A   13 A [1]
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 (c) Fig. 9.2 shows a heater fixed to a wall in a room.

floor

wall

heater

Fig. 9.2

  On Fig. 9.2 draw arrows to show the direction in which air flows from the heater as the air is 
heated. [1]
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 (d) On Fig. 9.3, complete the circuit by adding:

• a lamp in parallel with the motor

• a variable resistor to change the current through the motor, but not through the 
lamp.

a.c. supply

motor

M

Fig. 9.3
 [3]

 [Total: 7]
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1 (a) Fig. 1.1 shows two cells.

R
S

cell P cell Q

Fig. 1.1 (not to scale)

  (i) Identify structures R and S, as shown on Fig. 1.1.

R  ........................................................................................................................................

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

  (ii) Cell Q is a plant cell.

   State two pieces of evidence from Fig. 1.1 that support this statement.

1.  .......................................................................................................................................

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

 (b) Complete the word equation for photosynthesis.

+ +
light

chlorophyll

 [2]
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 (c) One of the food chains in a garden is shown in Fig. 1.2.

lettuce snail thrush owl

Fig. 1.2

  (i) Name one organism in the food chain shown in Fig. 1.2 which is a herbivore.

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

  (ii) Name one organism in the food chain shown in Fig. 1.2 which is a secondary consumer.

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

  (iii) A gardener removes the lettuces.

   Suggest what happens to the number of snails.

   Explain your answer.

   the number of snails will ...............................................................

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

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

 [Total: 9]
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2 Petroleum is a mixture of compounds which are separated in a fractional distillation column.

 Process X changes molecules in one fraction, as shown in Fig. 2.1.

strong heat

fractional
distillation

column

petroleum

process X

products

Fig. 2.1

 (a) The products of process X include alkenes.

  (i) Identify process X.

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

  (ii) Describe the colour change that is seen when aqueous bromine is mixed with an alkene.

from ............................................................ to  ............................................................  [2]

  (iii) Name the substance that is formed by the addition polymerisation of ethene.

 .....................................................................................................................................  [1]
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 (b) Most of the compounds in petroleum are alkanes.

  Alkanes and alkenes contain carbon and hydrogen atoms only.

  (i) Name the type of compound that contains carbon and hydrogen atoms only.

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

  (ii) State the type of chemical bond that forms between carbon and hydrogen atoms.

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

  (iii) Identify the two products of the complete combustion of alkanes.

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

  (iv) The formula of methane is CH4.

   Complete the dot‑and‑cross diagram to show the shared electron pairs in a molecule of 
methane.

H

C

 [2]

 [Total: 10]
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3 Fig. 3.1 shows a game played on a sloping board.

traps

knob

spring
ball

Fig. 3.1

 A ball is launched by a spring up the slope and around the top of the board. The ball then rolls 
down the slope to fall into one of the traps.

 (a) Fig. 3.2 shows the compressed spring when the knob is pulled back.

knob

ball

compressed spring

Fig. 3.2

  Fig. 3.3 shows the spring before it is compressed.

knob

ball

Fig. 3.3

  (i) On Fig. 3.3 draw a force arrow to show the direction of the force used to compress the 
spring. [1]
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  (ii) State two effects that a force can have on an object.

1.  .......................................................................................................................................

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

  (iii) As the spring is pulled back, work is done.

   State the two quantities that are needed to calculate the work done.

1.  .......................................................................................................................................

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

 (b) When the ball is launched up the slope, energy is transferred from the compressed spring to 
the ball. The energy of the ball changes as it moves up the slope to other types of energy.

  Complete the sequence of energy changes. One has been done for you.
 

elastic  from .......................................... potential energy in the spring

  to .......................................... energy of the ball as it begins to move up the slope

  to .......................................... potential energy as the ball slows down going up the slope
 

thermal  and ......................................... energy lost to the environment
 [2]

 (c) The ball is made from steel.

  The mass of the ball is 6.0 g.

  The volume of the ball is 0.75 cm3.

  Calculate the density of the steel ball. Show your working.

 density =  ...............................................g / cm3 [2]

 [Total: 9]
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4 (a) Fig. 4.1 is a diagram of an insect‑pollinated flower.

B

A

Fig. 4.1

  (i) Name parts A and B shown in Fig. 4.1.

A  ........................................................................................................................................

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

  (ii) Describe what happens during fertilisation in the flower.

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

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

 .....................................................................................................................................  [2]
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 (b) Some plants produce two different types of flowers on the same plant.

  These flowers have either the male or female reproductive parts, as shown in Fig. 4.2.

female flower male flower

Fig. 4.2

  (i) Name one reproductive part of the female flower.

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

  (ii) Name one reproductive part of the male flower.

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

 (c) Fertilisation takes place in the reproductive system of the human female.

  (i) State where fertilisation takes place in the human female reproductive system.

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

  (ii) State the name of the fertilised egg which develops into the embryo.

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

  (iii) Describe where the embryo continues its development.

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

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

 [Total: 10]
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5 (a) The electrolysis of concentrated aqueous sodium chloride is shown in Fig. 5.1.

+–

low voltage
d.c. supply

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

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

Fig. 5.1

  (i) Complete Fig. 5.1 by adding the labels anode, cathode and electrolyte. [2]

  (ii) One of the products of this electrolysis is chlorine gas.

   Identify the two other products.

1.  .......................................................................................................................................

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

  (iii) Describe a chemical test for chlorine gas and state the positive result.

test  ....................................................................................................................................

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

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

 (b) An atom of sodium has atomic number 11 and nucleon number 23.

  State the number of protons and the number of neutrons in this atom of sodium.

  protons ..................................................

  neutrons ..................................................
 [2]
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 (c) A chlorine atom has 17 electrons.

  A chloride ion has the symbol Cl –.

  Complete Fig. 5.2 to show the electron arrangements in a chlorine atom and in a chloride ion.

chlorine atom

×

×

×

×

chloride ion

Fig. 5.2
 [2]

 [Total: 10]
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6 Fig. 6.1 shows an electric hair dryer.

Fig. 6.1

 The hair dryer contains:

• an electrical heater to heat the air used to dry the hair

• a fan driven by the electric motor in the circuit to blow the air over the wet hair.

 When the heater is switched off, the fan blows cool air over the hair.

 When the heater is switched on, hot air is blown over the hair.

 (a) Fig. 6.2 shows an incomplete circuit diagram for the hair dryer.

M

fan motor

Fig. 6.2

  The circuit symbol for a heater is 

  On Fig. 6.2 complete the circuit diagram to show:

• how the heater is connected

• how the heater can be switched off so the fan only blows cool air.
 [2]
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 (b) The hair dryer operates from a 240 V supply. The current through the hair dryer is 3.0 A.

  (i) Calculate the total resistance of the circuit.

   Show your working and state the unit of your answer.

 resistance = ..................................... unit ................... [3]

  (ii) Circle the correct fuse value to use in the hair dryer.

    1 A    3 A    5 A    10 A    13 A [1]

 (c) Wet hair will dry without the use of a hair dryer.

  (i) Name the process by which hair dries.

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

  (ii) Describe in terms of water molecules how this process causes wet hair to dry.

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

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

  (iii) When hair is dried without using a dryer, the head feels colder as the hair dries.

   Explain why the head feels colder.

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

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

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

 [Total: 10]
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7 (a) Chemical digestion occurs in the alimentary canal.

  Use words from the list to complete the sentence about chemical digestion.

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

absorbed   atoms   egested   excreted

ions   molecules

  Chemical digestion in the alimentary canal produces small, soluble

  ................................................ that can be ................................................ . [2]

 (b) Amylase is an enzyme that breaks down starch into simpler reducing sugars.

  Starch solution is placed in each of two test‑tubes.

  Amylase solution is added to test‑tube 1 and water is added to test‑tube 2.

  The apparatus is shown in Fig. 7.1.

amylase solution

starch solution

test-tube 1
starch solution and amylase

water

test-tube 2
starch solution and water

Fig. 7.1

  After 10 minutes the contents of each test‑tube are tested with Benedict’s solution.

  The results of the investigation are shown in Table 7.1.

Table 7.1

test‑tube amylase present reducing sugar 
present

colour of result of 
Benedict’s test

1 yes yes

2 no no

  (i) Complete Table 7.1 with the colours of the Benedict’s test results. [2]
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  (ii) The experiment is repeated with boiled enzyme in test‑tube 1. This time there is no 
reducing sugar present in test‑tube 1 after 10 minutes.

   Explain why there is no reducing sugar in test‑tube 1.

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

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

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

 (c) Table 7.2 shows four main processes that occur in the alimentary canal.

  Complete each row of Table 7.2 with one region of the alimentary canal where each process 
takes place.

  One is done for you.

Table 7.2

process one region of the alimentary canal

absorption small intestine

digestion

egestion

ingestion

 [3]

 [Total: 8]
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8 (a) Duralumin is a mixture of aluminium and copper.

  Aluminium is in Group III in the Periodic Table, and copper is a transition element.

  (i) State the general name of mixtures of metals.

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

  (ii) Suggest one physical property of copper that is also a physical property of aluminium.

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

 (b) Carbon is used in the extraction of copper from copper oxide.

  (i) Complete the word equation for the reaction between carbon and copper oxide.

+ +copper

 [2]

  (ii) State the type of chemical change that happens when oxygen is removed from a 
substance.

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

  (iii) The reaction between carbon and copper oxide is exothermic.

   State what is meant by exothermic.

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

 [Total: 6]
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9 Fig. 9.1 shows a lightning flash, which is a form of electrostatic discharge.

ground

thundercloud

lightning flash

Fig. 9.1

 (a) Name the two opposite types of electric charge.

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

 (b) Lightning occurs when clouds become highly charged. A very high potential difference of 
more than 1 000 000 V exists between the thundercloud and the ground.

  Name the unit which has the symbol V.

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

 (c) The thundercloud consists mainly of water droplets. The droplets in the cloud become 
electrically charged.

  Suggest what happens to the water molecules to cause them to become electrically charged.

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

 .............................................................................................................................................  [1]
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 (d) A lightning flash emits a range of wavelengths between 390 nm and 590 nm.
  (1 nm = 0.000 000 001 m).

  Table 9.1 shows the range of wavelengths of different parts of the electromagnetic spectrum.

Table 9.1

type of electromagnetic wave range of wavelengths

gamma rays less than 0.001 nm

X‑rays 0.001–10 nm

ultraviolet 10–400 nm

visible light 400–750 nm

infrared 750 nm–1 mm

microwaves 1 mm–100 cm

radio waves more than 100 cm

  Identify the two parts of the electromagnetic spectrum emitted by lightning.

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

 (e) Thunder is the sound energy produced by the lightning flash.

  (i) A woman hears the sound of thunder 5.0 seconds after she sees the lightning flash hit 
the ground on top of a distant hill.

   The speed of sound in air is 330 m / s.

   Calculate the distance of the woman from the top of the hill.

   Show your working.

 distance =  ......................................................m [2]

  (ii) Explain why the thunder from a distant lightning flash is heard some time after the flash 
is seen.

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

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

 [Total: 8]
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1 (a) Fig. 1.1 shows two cells.

R
S

cell P cell Q

Fig. 1.1 (not to scale)

  (i) Identify structures R and S, as shown on Fig. 1.1.

R  ........................................................................................................................................

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

  (ii) Cell Q is a plant cell.

   State two pieces of evidence from Fig. 1.1 that support this statement.

1.  .......................................................................................................................................

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

 (b) Complete the word equation for photosynthesis.

+ +
light

chlorophyll

 [2]
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 (c) One of the food chains in a garden is shown in Fig. 1.2.

lettuce snail thrush owl

Fig. 1.2

  (i) Name one organism in the food chain shown in Fig. 1.2 which is a herbivore.

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

  (ii) Name one organism in the food chain shown in Fig. 1.2 which is a secondary consumer.

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

  (iii) A gardener removes the lettuces.

   Suggest what happens to the number of snails.

   Explain your answer.

   the number of snails will ...............................................................

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

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

 [Total: 9]
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2 Petroleum is a mixture of compounds which are separated in a fractional distillation column.

 Process X changes molecules in one fraction, as shown in Fig. 2.1.

strong heat

fractional
distillation

column

petroleum

process X

products

Fig. 2.1

 (a) The products of process X include alkenes.

  (i) Identify process X.

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

  (ii) Describe the colour change that is seen when aqueous bromine is mixed with an alkene.

from ............................................................ to  ............................................................  [2]

  (iii) Name the substance that is formed by the addition polymerisation of ethene.

 .....................................................................................................................................  [1]
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 (b) Most of the compounds in petroleum are alkanes.

  Alkanes and alkenes contain carbon and hydrogen atoms only.

  (i) Name the type of compound that contains carbon and hydrogen atoms only.

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

  (ii) State the type of chemical bond that forms between carbon and hydrogen atoms.

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

  (iii) Identify the two products of the complete combustion of alkanes.

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

  (iv) The formula of methane is CH4.

   Complete the dot‑and‑cross diagram to show the shared electron pairs in a molecule of 
methane.

H

C

 [2]

 [Total: 10]
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3 Fig. 3.1 shows a game played on a sloping board.

traps

knob

spring
ball

Fig. 3.1

 A ball is launched by a spring up the slope and around the top of the board. The ball then rolls 
down the slope to fall into one of the traps.

 (a) Fig. 3.2 shows the compressed spring when the knob is pulled back.

knob

ball

compressed spring

Fig. 3.2

  Fig. 3.3 shows the spring before it is compressed.

knob

ball

Fig. 3.3

  (i) On Fig. 3.3 draw a force arrow to show the direction of the force used to compress the 
spring. [1]
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  (ii) State two effects that a force can have on an object.

1.  .......................................................................................................................................

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

  (iii) As the spring is pulled back, work is done.

   State the two quantities that are needed to calculate the work done.

1.  .......................................................................................................................................

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

 (b) When the ball is launched up the slope, energy is transferred from the compressed spring to 
the ball. The energy of the ball changes as it moves up the slope to other types of energy.

  Complete the sequence of energy changes. One has been done for you.
 

elastic  from .......................................... potential energy in the spring

  to .......................................... energy of the ball as it begins to move up the slope

  to .......................................... potential energy as the ball slows down going up the slope
 

thermal  and ......................................... energy lost to the environment
 [2]

 (c) The ball is made from steel.

  The mass of the ball is 6.0 g.

  The volume of the ball is 0.75 cm3.

  Calculate the density of the steel ball. Show your working.

 density =  ...............................................g / cm3 [2]

 [Total: 9]
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4 (a) Fig. 4.1 is a diagram of an insect‑pollinated flower.

B

A

Fig. 4.1

  (i) Name parts A and B shown in Fig. 4.1.

A  ........................................................................................................................................

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

  (ii) Describe what happens during fertilisation in the flower.

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

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

 .....................................................................................................................................  [2]
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 (b) Some plants produce two different types of flowers on the same plant.

  These flowers have either the male or female reproductive parts, as shown in Fig. 4.2.

female flower male flower

Fig. 4.2

  (i) Name one reproductive part of the female flower.

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

  (ii) Name one reproductive part of the male flower.

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

 (c) Fertilisation takes place in the reproductive system of the human female.

  (i) State where fertilisation takes place in the human female reproductive system.

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

  (ii) State the name of the fertilised egg which develops into the embryo.

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

  (iii) Describe where the embryo continues its development.

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

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

 [Total: 10]
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5 (a) The electrolysis of concentrated aqueous sodium chloride is shown in Fig. 5.1.

+–

low voltage
d.c. supply

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

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

Fig. 5.1

  (i) Complete Fig. 5.1 by adding the labels anode, cathode and electrolyte. [2]

  (ii) One of the products of this electrolysis is chlorine gas.

   Identify the two other products.

1.  .......................................................................................................................................

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

  (iii) Describe a chemical test for chlorine gas and state the positive result.

test  ....................................................................................................................................

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

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

 (b) An atom of sodium has atomic number 11 and nucleon number 23.

  State the number of protons and the number of neutrons in this atom of sodium.

  protons ..................................................

  neutrons ..................................................
 [2]
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 (c) A chlorine atom has 17 electrons.

  A chloride ion has the symbol Cl –.

  Complete Fig. 5.2 to show the electron arrangements in a chlorine atom and in a chloride ion.

chlorine atom

×

×

×

×

chloride ion

Fig. 5.2
 [2]

 [Total: 10]
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6 Fig. 6.1 shows an electric hair dryer.

Fig. 6.1

 The hair dryer contains:

• an electrical heater to heat the air used to dry the hair

• a fan driven by the electric motor in the circuit to blow the air over the wet hair.

 When the heater is switched off, the fan blows cool air over the hair.

 When the heater is switched on, hot air is blown over the hair.

 (a) Fig. 6.2 shows an incomplete circuit diagram for the hair dryer.

M

fan motor

Fig. 6.2

  The circuit symbol for a heater is 

  On Fig. 6.2 complete the circuit diagram to show:

• how the heater is connected

• how the heater can be switched off so the fan only blows cool air.
 [2]
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 (b) The hair dryer operates from a 240 V supply. The current through the hair dryer is 3.0 A.

  (i) Calculate the total resistance of the circuit.

   Show your working and state the unit of your answer.

 resistance = ..................................... unit ................... [3]

  (ii) Circle the correct fuse value to use in the hair dryer.

    1 A    3 A    5 A    10 A    13 A [1]

 (c) Wet hair will dry without the use of a hair dryer.

  (i) Name the process by which hair dries.

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

  (ii) Describe in terms of water molecules how this process causes wet hair to dry.

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

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

  (iii) When hair is dried without using a dryer, the head feels colder as the hair dries.

   Explain why the head feels colder.

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

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

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

 [Total: 10]
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7 (a) Chemical digestion occurs in the alimentary canal.

  Use words from the list to complete the sentence about chemical digestion.

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

absorbed   atoms   egested   excreted

ions   molecules

  Chemical digestion in the alimentary canal produces small, soluble

  ................................................ that can be ................................................ . [2]

 (b) Amylase is an enzyme that breaks down starch into simpler reducing sugars.

  Starch solution is placed in each of two test‑tubes.

  Amylase solution is added to test‑tube 1 and water is added to test‑tube 2.

  The apparatus is shown in Fig. 7.1.

amylase solution

starch solution

test-tube 1
starch solution and amylase

water

test-tube 2
starch solution and water

Fig. 7.1

  After 10 minutes the contents of each test‑tube are tested with Benedict’s solution.

  The results of the investigation are shown in Table 7.1.

Table 7.1

test‑tube amylase present reducing sugar 
present

colour of result of 
Benedict’s test

1 yes yes

2 no no

  (i) Complete Table 7.1 with the colours of the Benedict’s test results. [2]
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  (ii) The experiment is repeated with boiled enzyme in test‑tube 1. This time there is no 
reducing sugar present in test‑tube 1 after 10 minutes.

   Explain why there is no reducing sugar in test‑tube 1.

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

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

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

 (c) Table 7.2 shows four main processes that occur in the alimentary canal.

  Complete each row of Table 7.2 with one region of the alimentary canal where each process 
takes place.

  One is done for you.

Table 7.2

process one region of the alimentary canal

absorption small intestine

digestion

egestion

ingestion

 [3]

 [Total: 8]
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8 (a) Duralumin is a mixture of aluminium and copper.

  Aluminium is in Group III in the Periodic Table, and copper is a transition element.

  (i) State the general name of mixtures of metals.

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

  (ii) Suggest one physical property of copper that is also a physical property of aluminium.

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

 (b) Carbon is used in the extraction of copper from copper oxide.

  (i) Complete the word equation for the reaction between carbon and copper oxide.

+ +copper

 [2]

  (ii) State the type of chemical change that happens when oxygen is removed from a 
substance.

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

  (iii) The reaction between carbon and copper oxide is exothermic.

   State what is meant by exothermic.

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

 [Total: 6]
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9 Fig. 9.1 shows a lightning flash, which is a form of electrostatic discharge.

ground

thundercloud

lightning flash

Fig. 9.1

 (a) Name the two opposite types of electric charge.

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

 (b) Lightning occurs when clouds become highly charged. A very high potential difference of 
more than 1 000 000 V exists between the thundercloud and the ground.

  Name the unit which has the symbol V.

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

 (c) The thundercloud consists mainly of water droplets. The droplets in the cloud become 
electrically charged.

  Suggest what happens to the water molecules to cause them to become electrically charged.

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

 .............................................................................................................................................  [1]
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 (d) A lightning flash emits a range of wavelengths between 390 nm and 590 nm.
  (1 nm = 0.000 000 001 m).

  Table 9.1 shows the range of wavelengths of different parts of the electromagnetic spectrum.

Table 9.1

type of electromagnetic wave range of wavelengths

gamma rays less than 0.001 nm

X‑rays 0.001–10 nm

ultraviolet 10–400 nm

visible light 400–750 nm

infrared 750 nm–1 mm

microwaves 1 mm–100 cm

radio waves more than 100 cm

  Identify the two parts of the electromagnetic spectrum emitted by lightning.

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

 (e) Thunder is the sound energy produced by the lightning flash.

  (i) A woman hears the sound of thunder 5.0 seconds after she sees the lightning flash hit 
the ground on top of a distant hill.

   The speed of sound in air is 330 m / s.

   Calculate the distance of the woman from the top of the hill.

   Show your working.

 distance =  ......................................................m [2]

  (ii) Explain why the thunder from a distant lightning flash is heard some time after the flash 
is seen.

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

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

 [Total: 8]
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