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1 (a) The boxes on the left show some structures of the alimentary canal and associated organs. 
The boxes on the right show their functions.

  Draw one line from each structure on the left to its correct function on the right. One line has 
been done for you.

small intestine

liver

anus

mouth

stomach

structure

assimilation

function

digestion and absorption

digestion only

egestion

ingestion

 [3]

 (b) Large pieces of food are broken down by the action of teeth. It is important that teeth are 
cared for so that they do not decay.

  The composition of 100 cm3 of a soft drink is shown in Table 1.1.

Table 1.1

substance mass / g

fat 0

carbohydrate as sugar 9.9

fibre 0

protein 0.1

  Use the information in Table 1.1 to explain in detail why the soft drink is harmful for teeth.

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

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

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

 ...............................................................................................................................................[3]
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 (c) State two ways in which people can care for their teeth. 

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

2.  ...............................................................................................................................................
 [2]
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2 A student investigates the combustion of a hydrocarbon, as shown in Fig. 2.1.

 Gases move through the apparatus in the direction shown by the arrows.

X

X

air

drawn

in

hydrocarbon

gases drawn

through

bubbles

ice

bath

solution

Y

Fig. 2.1

 (a) The student thinks that carbon dioxide and water are formed when the hydrocarbon burns.

  (i) Suggest a chemical that the student uses at position X to test for the presence of water.

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

  (ii) The student uses solution Y to test for carbon dioxide.

   Identify solution Y.

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

 (b) Hexane is a hydrocarbon. The products of the complete combustion of hexane are carbon 
dioxide and water.

  Complete the word equation for this reaction.

hexane  +    + 

 [2]

 (c) Name the hydrocarbon that is the main constituent of natural gas.

 ...............................................................................................................................................[1]
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 (d) (i) Carbon and hydrogen are non‑metallic elements.

   State the type of bond that forms between atoms of these two elements.

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

  (ii) Draw the structure of a molecule of ethane, C2H6.

 [2]

  (iii) An atom of carbon is represented by:

12

6C

   State the atomic number and the number of neutrons in this atom.

   atomic number ....................................

   number of neutrons ....................................
 [2]
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3 Fig. 3.1 shows a crane carrying a load.

 The crane is floating in the sea on a calm day.

load

sea

crane

Fig. 3.1

 (a) (i) The load is stationary.

   On Fig. 3.1 draw two force arrows to show the vertical forces acting on the load. [2]

  (ii) One of the forces acting on the load is called tension.

   Name the other force acting on the load.

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

 (b) The crane lifts a load upwards from the sea bed to the surface of the sea at a constant speed 
of 0.60 m / s. The depth of the sea is 200 m.

  Calculate the time taken to lift the load from the sea bed to the surface.

  Show your working.

 time =  .......................................... s [2]
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 (c) The load being lifted by the crane is a large container full of sea water.

  The volume inside the container is 5000 dm3. The density of sea water is 1.025 kg / dm3.

  Calculate the mass of sea water being lifted.

  State the formula you use and show your working.

  formula

  working

 mass =  ........................................ kg [2]

 (d) Two cranes, A and B, are working to lift loads. Crane A has a power output of 35 kW, crane B 
has a power output of 40 kW.

  (i) Name the unit with the symbol W.

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

  (ii) Both cranes can lift the same load through the same distance from the sea bed to the 
surface.

   Explain why the higher power output from crane B means it can lift the load to the surface 
faster than crane A.

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

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

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

 .......................................................................................................................................[2]
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4 (a) Gardeners can increase the numbers of plants by splitting a parent plant in two, including the 
root, as shown in Fig. 4.1.

parent plant two smaller plants

+

Fig. 4.1

  (i) State two reasons why this is an example of asexual reproduction.

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

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

  (ii) Describe evidence from Fig. 4.1 which shows that the plant also reproduces sexually.

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

 (b) Seeds germinate when they have the correct environmental conditions.

  In Table 4.1 place a tick (✓) in all of the boxes which show the conditions needed for 
germination.

Table 4.1

condition needed for germination 

carbon dioxide

chlorophyll

light

oxygen

warmth

water

 [2]
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 (c) Germinating seeds use glucose as an energy supply. Enzymes break down the starch stored 
in the seeds to form glucose.

  Define the term enzyme.

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

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

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

 (d) (i) Energy is released in the seeds by aerobic respiration.

   Write the word equation for aerobic respiration in the boxes provided.

 +    + 

 [2]

  (ii) Suggest two uses of the energy released in seeds.

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

2.  .......................................................................................................................................
 [2]
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5 (a) A student adds magnesium powder to dilute hydrochloric acid.

  She then uses a balance to investigate the rate of this reaction, as shown in Fig. 5.1.

124.57g

cotton wool

dilute hydrochloric acid

balance

conical flask

magnesium powder

Fig. 5.1

  (i) Describe the change in the mass, if any, of the conical flask and its contents.

   Explain your answer.

change  ..............................................................................................................................

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

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

  (ii) Describe one change that can be made to decrease the rate of this reaction.

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

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

  (iii) Predict the effect of using calcium, rather than magnesium, on the rate of reaction.

   Explain your answer using ideas about reactivity.

effect ..................................................................................................................................

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

 ...........................................................................................................................................
 [2]
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 (b) Magnesium is produced by the electrolysis of magnesium chloride.

  (i) State the energy source used in electrolysis.

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

  (ii) Predict the type of bond present in magnesium chloride.

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

  (iii) Magnesium chloride is produced when one atom of magnesium combines with two 
atoms of chlorine.

   Predict the formula of magnesium chloride.

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

  (iv) Magnesium is also produced by heating magnesium oxide with silicon.

   In this process, oxygen is removed from magnesium oxide.

   State the type of reaction that leads to the loss of oxygen from a substance.

 .......................................................................................................................................[1]
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6 (a) Fig. 6.1 shows an incomplete electromagnetic spectrum linked to some uses of different parts 
of the electromagnetic spectrum.

electromagnetic spectrum

gamma 
rays

ultraviolet visible light infra‑red microwaves radio waves

treatment of 
cancer

detecting 
intruders

looking at 
the Moon 

with a 
telescope

checking 
luggage 
in airport 
security

causes 
sunburn

television 
transmission

satellite 
telephones

uses

Fig. 6.1

  (i) On Fig. 6.1 complete the empty box in the electromagnetic spectrum. [1]

  (ii) On Fig. 6.1 draw four more lines so that each type of electromagnetic wave is linked to 
a use of that type.

   Three lines have already been done for you. [2]
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 (b) Fig. 6.2a and Fig. 6.2b show an experiment to investigate the transfer of thermal energy 
(heat).

hot

water

glass

bottle

balloon

     

balloon

glass

bottle

hot

water

 Fig. 6.2a Fig. 6.2b

  Fig. 6.2a shows the apparatus before the glass bottle is lowered into the hot water.

  Fig. 6.2b shows the apparatus after the bottle has been in the water for five minutes.

  The bottle and the air inside are slowly heated as thermal energy travels through the glass 
and warms the air inside. As the bottle is heated, the balloon fills with air.

  (i) Name the process by which thermal energy travels through the glass.

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

  (ii) Suggest why the heating of the air in the bottle is slow.

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

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

  (iii) Explain why the balloon above the glass bottle fills with warm air as the air is heated.

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

 .......................................................................................................................................[1]
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7 (a) The rate of photosynthesis in trees in a European forest changes during the year. Fig. 7.1 
shows how the rate of photosynthesis changes between the months of January and August.

month of the year

January February March April May June July August

rate of

photosynthesis

Fig. 7.1

  Use the information in Fig. 7.1 to state the month during which the trees have the greatest 
rate of photosynthesis.

 ...............................................................................................................................................[1]
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 (b) Fig. 7.2 shows how the appearance of one of the trees in the forest changes from January to 
June.

tree in January same tree in June

Fig. 7.2

  In the forest there are many tall trees which are very close together.

  The forest also has smaller plants which grow on the ground between the trees.

  Suggest and explain why the greatest rate of photosynthesis in these smaller plants occurs 
between March and April.

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

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

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

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

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

 (c) Some trees are removed from the forest.

  (i) Suggest two reasons why this causes a reduction in the population of birds.

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

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

  (ii) Describe one effect this removal of trees has on the soil.

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

 .......................................................................................................................................[1]
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8 (a) (i) Period 3 of the Periodic Table contains the elements from sodium to argon.

   State the change in metallic character of the elements from left to right across Period 3.

from ............................................................. to  .............................................................[1]

  (ii) Metal Q has a low melting point and it is soft. It reacts vigorously with water.

   Predict the number of the group in which Q is shown in the Periodic Table.

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

  (iii) Metal R has a high melting point and forms coloured compounds.

   Name the collection of metals in the Periodic Table which includes R.

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

 (b) Bromine, chlorine and iodine are Group VII elements.

  A student mixes bromine, chlorine and iodine with separate solutions of sodium bromide, 
sodium chloride and sodium iodide.

  Some results are shown in Table 8.1.

Table 8.1

bromine chlorine iodine

sodium 
bromide

✗

sodium 
chloride

✗

sodium 
iodide

✗

  key: ✓ = reaction occurs

   ✗ = no reaction

  Complete Table 8.1 using ✓ and ✗ to show which element reacts with each solution. [2]

 (c) Explain the use of chlorine in water purification.

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

 ...............................................................................................................................................[1]
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 (d) The reaction between sodium and chlorine is exothermic.

  Sodium chloride is formed in this reaction.

  (i) State what is meant by exothermic.

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

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

  (ii) Suggest one substance that reacts safely with dilute hydrochloric acid to form sodium 
chloride.

 .......................................................................................................................................[1]
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9 Fig. 9.1 shows a simple circuit set up to investigate the current through an electric motor.

meter

electric motor
switch

cell

off

+

Fig. 9.1

 (a) (i) On Fig. 9.2 use the correct circuit symbols to complete the circuit diagram for the circuit 
arrangement shown in Fig. 9.1. The symbol for an electric motor is shown.

M

Fig. 9.2
 [3]

  (ii) On Fig. 9.2, using the correct circuit symbol, connect a meter into the circuit that can 
measure the potential difference across the motor. [2]
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 (b) The cell has a voltage of 1.5 V. The resistance of the motor when turning is 5.0 Ω.

  (i) Calculate the current through the motor.

   State the formula you use and show your working.

   formula

   working

 current =  ..........................................A [2]

  (ii) Fig. 9.3 shows a second identical cell added in series with the cell in the circuit in Fig. 9.1.

meter

electric motor
switch

off

+

cells

+

Fig. 9.3

   Suggest what happens to the reading on the meter.

   Explain why this happens.

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

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

 .......................................................................................................................................[2]
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 (c) The motor in Fig. 9.3 is placed in front of a mirror and a student tries to look at the reflection 
of the motor in the mirror, as shown in Fig. 9.4.

mirror

motor

Fig. 9.4

  (i) State the law of reflection of light.

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

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

  (ii) The student cannot see the motor in the mirror, as shown in Fig. 9.4.

   On Fig. 9.4 re‑draw the mirror in a position where the student’s eye can see the reflection 
of the motor in the mirror. [1]
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