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1 Table 1.1 shows the atomic structure of six different elements U–Z.

 The letters are not the chemical symbols of the elements.

Table 1.1

U V W X Y Z

nucleon number 3 10 14 15 19 23

proton number 2 5 7 7 9 11

total number of 

electrons
2 5 7 7 9 11

 Using the letters in Table 1.1, complete the following sentences.

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

 (a) The element in period 3 of the Periodic Table is .............. [1]

 (b) The element in Group VII of the Periodic Table is .............. [1]

 (c) The element that forms a stable ion with a single negative charge is .............. [1]

 (d) The two atoms that are isotopes of the same element are .............. and .............. [1]

 (e) The atom which does not react with other elements is .............. [1]

[Total: 5]
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2 Draw one straight line to link each part of the male or female reproductive system to the function it 

carries out.

 part of reproductive system function

produces egg cells

where zygote develops

produces liquid to activate 

sperm

produces sperm

where fertilisation occurs

oviduct

testes

uterus

ovary

[4]
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3 Fig. 3.1 shows a piece of apparatus that is used to measure a period of time.

 It takes a fixed period of time for all of the grains of sand to fall from the top bulb into the bottom 

bulb.

small grains

of sand

narrow neck

bulbs

Fig. 3.1

 The grains of sand fall from the top bulb into the bottom bulb through the narrow neck.

 (a) Describe how to determine the fixed period of time measured by this apparatus.

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

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

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

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

 (b) The grains of sand have an average diameter of approximately 6.3 × 10–5 m.

  Some instruments that can be used to measure length are described in the list:

• a micrometer that measures to the nearest 0.01 mm

• a ruler that measures to the nearest 1 mm

• vernier calipers that measure to the nearest 0.05 mm.

  State which instrument from the list is the most suitable to use to measure the diameter of the 

grains of sand and give a reason for your answer.

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

reason  .......................................................................................................................................

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

[2]

[Total: 5]
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4 Complete the sentences about hydrocarbons and homologous series using words or phrases from 

the list.

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

addition   chemical   carbon dioxide   carbon monoxide

double   general   molecular   physical   saturated

single   substitution   unsaturated

 Members of the same homologous series have the same ............................................... formula

 and have similar ............................................... properties.

 Alkanes are described as ............................................... hydrocarbons.

 Alkenes undergo ............................................... reactions because they contain 

 a carbon to carbon ............................................... bond.

 Both alkenes and alkanes burn in a limited supply of oxygen to produce 

 ............................................... and water.

[6]

5 Complete the sentences about dental decay using words from the list.

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

acid   cuticle   digestion   enamel

ingestion   respiration   sugar   urea

 Dental decay is caused by bacteria in the mouth.

 Bacteria use ............................................... in food as a source of energy.

 This process is called ............................................... .

 The bacteria release ............................................... as a waste product from this process.

 This chemical dissolves the ............................................... of the teeth.

[4]
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6 Fig. 6.1 shows the speed–time graph for a car.

0
0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

speed

m / s

time / s

Fig. 6.1

 At 0 s, the car is moving at its maximum speed.

 The car has a speed of 0 m / s between 11.0 s and 12.0 s.

 (a) Use the data in the graph in Fig. 6.1 to describe the change in speed of the car between  

0 s and 5.0 s.

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

 .............................................................................................................................................  [2]
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 (b) Use Fig. 6.1 to complete these sentences:

  Non-constant deceleration occurs between .......................... s and .......................... s.

  The change in speed during this time is .......................... m / s.

  After the car is stationary, it takes .......................... s to return to its maximum speed.

[3]

[Total: 5]

7 Lithium nitrate decomposes on heating.

 The equation for the reaction is shown.

4LiNO3    2Li2O   +   4NO2   +   O2

 The relative molecular mass, Mr, of lithium nitrate is 69.

 [Ar: Li, 7; N, 14; O, 16]

 (a) (i) Calculate the relative molecular mass, Mr, of lithium oxide, Li2O.

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

  (ii) Complete the following sentences.

   276 g of lithium nitrate produces ................. g of lithium oxide 

   and ................. g of oxygen.

   6.9 g of lithium nitrate produces ................. g of lithium oxide. [3]

 (b) Lithium is placed at the top of Group I of the Periodic Table.

  (i) Lithium (Li) reacts with chlorine (Cl2) to produce lithium chloride.

   Deduce the balanced equation for the reaction between lithium and chlorine.

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

  (ii) State the trend in reactivity of the Group I elements with chlorine as the group is 

descended.

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

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

[Total: 6]
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8 Fig. 8.1 shows a seed during the process of germination.

 The young radicle has already emerged.

Z

radicle

seed

Fig. 8.1

 (a) (i) Name the structure that will develop from Z shown on Fig. 8.1.

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

  (ii) Name the part of the plant embryo that remains covered by the testa.

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

 (b) Seeds need certain environmental conditions before they can germinate.

  Some environmental conditions are shown in Table 8.1.

  Complete Table 8.1 by placing a tick (✓) against each condition necessary for germination.

Table 8.1

environmental condition
necessary for 

germination

carbon dioxide

light

oxygen

water

[2]
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 (c) In an investigation, students examine the effect of pH on the germination of one type of seed.

  Their results are shown in Fig. 8.2.

0

20

40

60

percentage

of seeds

germinated

80

100

3 4 5 6 7 8 9 10

pH

Fig. 8.2

  State two conclusions that can be drawn from Fig. 8.2 about the effect of pH on the 

germination of these seeds.

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

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

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

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

[2]

 (d) Explain why germinated seeds become unhealthy if they cannot obtain nitrogen-containing 

ions from the soil.

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

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

[Total: 7]
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9 A mobile is a type of decoration which hangs from a ceiling. 

 Fig. 9.1 shows part of a mobile. 

bear A

5.0 cm

0.04 N

wooden rod

ceiling

thread

pivot

Fig. 9.1

 A wooden rod is attached to the ceiling by a piece of thread. 

 The rod is free to pivot about the point where the thread is attached. 

 (a) Calculate the moment of bear A about the pivot. 

  Show your working.

  State the unit.

moment = ................................. unit ................ [3]

 (b) Fig. 9.2 shows the complete mobile.

bear D

bear A

bear B

bear C

left right

wooden rod

Fig. 9.2
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  Two of the wooden rods are not horizontal.

  Put ticks (✓) in Table 9.1 to show which way, if at all, the bears should be moved so that all 

the wooden rods are horizontal.

Table 9.1

bear stay where it is move to the left move to the right

A

B

C

D

[3]

[Total: 6]
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10 Calcium reacts with water to form aqueous calcium hydroxide (limewater).

 An aqueous solution of calcium hydroxide has a pH 8.

 Some reactions of calcium and aqueous calcium hydroxide are shown in Fig. 10.1.

calcium

milky white

precipitate

calcium hydroxide

calcium chloride

+ water + gas D

gas A

add gas B

colour C

add water

add

universal

indicator

heat with

ammonium

chloride

+

Fig. 10.1

 (a) Identify:

  gas A ..........................

  gas B ..........................

  colour C ..........................

  gas D. ..........................

[4]

 (b) State the type of bonding in calcium chloride.

  Give a reason for your answer.

type of bonding  .........................................................................................................................

reason  .......................................................................................................................................

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

[2]

[Total: 6]
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11 (a) Table 11.1 contains sentences comparing veins with arteries.

  Complete Table 11.1 by placing a tick (✓) in the box next to each sentence which is true.

  An example has been done for you.

Table 11.1

comparison of veins with arteries

A vein has less muscle in its wall than an artery. ✓

The lumen (cavity containing blood) is smaller in a vein.

A vein contains frequent valves.

Veins carry blood away from the heart.

Veins usually carry deoxygenated blood.

[4]

 (b) Describe three functions of blood capillaries.

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

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

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

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

3  ................................................................................................................................................

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

[3]

[Total: 7]
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12 Table 12.1 shows the resistance of a length of copper wire at different temperatures.

Table 12.1

temperature / °C 50 100 150 200

resistance / Ω 1.14 1.37 1.59 1.81

 (a) State why a length of copper wire can be used as a thermometer. 

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

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

 (b) Estimate the resistance of the wire at 175 °C.

 resistance =  .....................................................  Ω  [1]

 (c) The wire is part of an electrical circuit.

  State two quantities that need to be measured to determine the resistance of the copper wire. 

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

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

[2]

[Total: 4]
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13 The boxes on the left hand side of Fig. 13.1 show some substances.

 The boxes on the right hand side show some uses and properties of substances.

 Draw one line from each substance box to link the substance with its use or property.

 substance use or property

calcium carbonate

copper(II) oxide

potassium nitrate

bromine

chlorine

contains two elements required 

for plant growth

used to reduce the acidity  

of soil

reacts with dilute hydrochloric 

acid to produce a salt and 

hydrogen only

turns colourless when reacted 

with ethene

used to make water fit to drink

reacts with dilute hydrochloric 

acid to produce a salt and  

water only

Fig. 13.1

[5]
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14 (a) Complete the definition of a drug by inserting appropriate words in the spaces.

  A drug is an ........................................ administered substance which modifies or 

  affects the ........................................ reactions in the body.

[2]

 (b) Alcohol is a drug.

  State two effects of the long-term excessive consumption of alcohol.

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

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

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

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

[2]

 (c) The liver is responsible for destroying alcohol in the body.

  (i) Suggest how alcohol is transported to the liver.

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

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

  (ii) State another function carried out by the liver.

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

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

[Total: 6]
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15 Fig. 15.1 shows the distribution of the positive charges on a metal sphere.

+
+

+

+ +metal sphere

Fig. 15.1

 (a) The overall charge on the sphere is neutral.

  On Fig. 15.1, draw the negative charges. [2]

 (b) A negatively charged rod is placed next to the sphere as shown in Fig. 15.2.

  On Fig. 15.2, draw the new arrangement of the negative charges on the sphere. [1]

+
�
�

�

�

�

+

+

+ +

negatively charged rod

Fig. 15.2

 (c) Explain what is meant by the term ‘one coulomb per second’.

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

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

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

[Total: 6]
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16 The three states of matter are shown in Fig. 16.1.

solid liquid gas

process A

Fig. 16.1

 (a) State the name of process A.

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

 (b) Describe how the kinetic energy and the bunching of the particles of a gas change during 

process A.

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

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

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

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

[Total: 3]
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17 (a) Fig. 17.1 shows a diagram of the alimentary canal.

  Name the structures W, X, Y and Z.

  Write your answers on Fig. 17.1.

W

X

Y

Z

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

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

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

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

Fig. 17.1

[4]

 (b) Describe peristalsis and state its function in digestion.

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

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

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

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

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

[Total: 6]
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18 The gas carbon dioxide absorbs radiation with a wavelength of 15 × 10–6 m.

displacement

0
0

5 10 15 20 25 30

distance / 10�6 m

a

Fig. 18.1

 (a) On Fig. 18.1, draw one complete wavelength of this radiation. The amplitude a is marked for 

you on the y-axis. [2]

 (b) Fig. 18.2 shows three types of radiation which make up part of the electromagnetic spectrum. 

  The range of wavelength of infrared radiation is shown. The regions P and Q are not drawn to 

scale.

P Q infrared

0.75 × 10�6 m 1000 × 10�6 m

Fig. 18.2

  (i) On Fig. 18.2, draw a vertical line at a wavelength of 15 × 10–6 m and label it W. [1]

  (ii) Name the type of radiation in regions P and Q.

P  ........................................................................................................................................

Q  .......................................................................................................................................

[2]
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 (c) Suggest the effect on carbon dioxide molecules of absorbing radiation with a wavelength of 

15 × 10–6 m.

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

[Total: 6]

19 The properties of iron can be changed by the controlled use of additives to form different alloys 

called steels.

 Two different types of steel are mild steel and stainless steel.

 (a) State one use of mild steel.

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

 (b) Stainless steel is used to make cutlery.

  Suggest two properties of stainless steel that make it better than mild steel for making cutlery.

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

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

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

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

[2]

[Total: 3]
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