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 ● Answer all questions.
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 ● You may use a calculator.
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1 Complete the sentences about non-metals. 

 Non-metals are found on the ...................................... hand side of the Periodic Table.

 Non-metals have ...................................... melting points. 

 Non-metals have a ...................................... density.

 Non-metals ...................................... electrons to form negative ions.

 The electronic structure of the negative ions is stable because the outer electron shell is  

 

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

 Non-metals combine with metals to form ...................................... compounds.

 [6]
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2 Fig. 2.1 shows the decay curve for a radioactive substance.
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Fig. 2.1

 (a) Determine the half-life of the radioactive substance. 

 half-life =  ...........................................  minutes [1]

 (b) (i) The radioactive substance can be described using nuclide notation. 

A
Z X

   When a beta-particle is emitted, the number Z increases by one. 

   State and explain what happens to A.

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

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

  (ii) The radioactive substance also emits alpha-particles. 

   Describe the nature of an alpha-particle.

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

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

[Total: 5]
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3 Certain processes are carried out by specialised parts of organisms.

 On Fig. 3.1, draw one straight line from each process to the specialised part where the process is 

carried out.

 process part

 

absorption of minerals

in plants

control of light entering

the eye

excretion of urea

production of sperm

transport of carbohydrate, 

water and minerals in plants

formation of urea

 

iris

root hair cell

kidney

liver

vascular bundle

testis

Fig. 3.1

[6]
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4 When aluminium hydroxide is heated it decomposes and produces aluminium oxide and water.

 The equation for the reaction is shown.

4Al (OH)3    2Al2O3   +   6H2O

 The relative molecular mass of aluminium hydroxide is 78.

 [Ar: O, 16; Al, 27; H, 1]

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

 Mr =  .........................................................  [1]

  (ii) Complete the following sentences.

   312 g of the aluminium hydroxide produces ................. g of aluminium oxide and  

 

................. g of water.

   7.8 g of the aluminium hydroxide produces ................. g of aluminium oxide.

 [3]

 (b) State the physical property of aluminium which makes it useful for the manufacture of aircraft 

parts.

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

 (c) Aluminium is often used in the form of an alloy.

  (i) State the meaning of the term alloy.

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

  (ii) Explain why aluminium is used in the form of an alloy.

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

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

[Total: 7]
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5 Fig. 5.1 shows a method used to generate power. 

 Moving air passes through a turbine which is connected to a generator.

turbine

generator

Fig. 5.1

 (a) Name the energy source shown in Fig. 5.1.

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

 (b) Complete the following sentence.

  ...................................... energy in moving air is transferred to ...................................... energy 

 

in the turbine and then converted to ...................................... energy in the generator.

 [2]

 (c) The generator produces 1400 W of power.

  Calculate the energy produced by the generator in one minute. 

  Show your working. 

 energy =  ......................................................  J [2]

[Total: 5]
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6 Iron ore is reduced to iron by carbon monoxide in a blast furnace.

 (a) Name an ore of iron. ............................................ [1]

 (b) Explain the meaning of the term iron ore is reduced.

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

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

 (c) Iron corrodes to form rust.

  (i) Name the two substances that are required for iron to form rust.

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

  (ii) Iron can be protected from rusting by coating it with zinc.

   State the name of the process where iron is coated with zinc.

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

 (d) Iron is used in the manufacture of ammonia by the Haber process.

  State and explain the role of iron in the Haber process.

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

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

[Total: 7]
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7 Plants store carbohydrates as starch in their leaves.

 Fig. 7.1 shows a plant that is kept in a black box in the dark for 48 hours.

black box

water

Fig. 7.1

   After 48 hours the box is removed.

   Part of one leaf is then covered with foil as shown in Fig. 7.2.

leaf

foil

Fig. 7.2

   The plant is left in the light for 12 hours and then the foil is removed. 

   The leaf is removed from the plant and tested for the presence of starch.

   The results of the test are shown in Fig. 7.3.

starch present

starch absent

starch present

Fig. 7.3
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 (a) Name the plant process that is being investigated.

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

 (b) Describe what the test results shown in Fig. 7.3 tell us about the effect of the procedure 

shown in Fig. 7.2.

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

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

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

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

 (c) Explain how starch is produced in leaves.

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

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

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

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

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

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

 (d) Suggest why the plant was placed in the dark at the start of the investigation.

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

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

 (e) Explain why the plant in Fig. 7.1 is in a dish of water.

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

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

[Total: 8]
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8 Fig. 8.1 shows a digital thermometer.

°C36.8

Fig. 8.1

 (a) The thermometer is calibrated to the Celsius scale.

  One of the fixed points on this scale is 100 °C.

  State the other fixed point on the Celsius scale. 

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

 (b) The thermometer contains a small battery connected to an electrical component. 

  Suggest one physical property of the electrical component which changes when the 

temperature changes.

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

 (c) The thermometer is sensitive to a narrow range of temperatures.

  Explain what is meant by the terms range and sensitivity:

• range  .................................................................................................................................

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

• sensitivity.  ..........................................................................................................................

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

 [2]

[Total: 4]
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9 The diameter of a steel nut is measured using a vernier caliper as shown in Fig. 9.1.

steel nut

cm

0

vernier

scale

0 1 2 3 4 5 6 7 8 910

1 2

Fig. 9.1

 (a) Determine the reading shown on the vernier scale in Fig. 9.1.

 reading =  ...................................................  cm [1]

 (b) A spanner is used to attach the steel nut to a bolt as shown in Fig. 9.2.

9.0 cm

27 N

spanner

bolt

Fig. 9.2

  Calculate the moment of the force shown in Fig. 9.2.

 moment =  ................................................  N cm [2]

[Total: 3]
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10 (a) Describe the process of fertilisation in the oviduct leading to the production of a zygote.

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

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

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

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

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

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

 (b) Complete Table 10.1 by giving one example of each method of birth control.

Table 10.1

method of birth control example of method

hormonal
..........................................................................................

mechanical
..........................................................................................

natural
..........................................................................................

surgical
..........................................................................................

[4]

[Total: 7]
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11 Octane decomposes when it is heated in the presence of phosphoric acid.

 It forms ethene and another hydrocarbon, CxHy.

 (a) (i) Name the process used to decompose octane.

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

  (ii) The equation for the decomposition of octane is shown.

C8H18      CxHy   +   2C2H4

   Determine the values of x and y in the formula CxHy.

   x = ...................... y = ...................... [2]

 (b) (i) Ethene reacts with hydrogen to produce ethane.

   The reaction is an addition reaction.

   Suggest why ethene can undergo an addition reaction.

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

  (ii) State the name of the reagent used to distinguish between ethene and ethane.

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

 (c) State one use of ethene.

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

[Total: 6]
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12 Fig. 12.1 shows a magnet falling through a coil of wire.

A

coil of wire

magnet
N

S

Fig. 12.1

 The coil of wire is connected to a meter.

 (a) State the name of this meter. 

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

 (b) Explain why there is a reading on the meter when the magnet falls through the coil of wire.

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

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

 (c) Explain why the magnet experiences a repelling force as it enters the coil of wire.

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

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

[Total: 4]
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13 The speed–time graph of a moving object is shown in Fig. 13.1.
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Fig. 13.1

 (a) Use Fig. 13.1 to determine:

  (i) the time at which the object is stationary

 time =  ......................................................  s [1]

  (ii) the amount of time for which the object travels at constant speed.

 time =  ......................................................  s [1]

 (b) Determine the speed and the type of motion at 8 seconds.

 speed =  .......................................................  m / s

type of motion  ...........................................................................................................................

 [1]

 (c) State the type of motion between 10 and 16 seconds. 

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

[Total: 4]
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14 Use words or phrases from the list to complete the sentences about cells.

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

cell wall   chlorophyll   cytoplasm   permeable membrane

haemoglobin   nucleus   plumule   sap vacuole

 Animal and plant cells both have a partially permeable cell membrane, ...................................... 

 

and a nucleus.

 In addition, plant cells also have a ...................................... around them and contain a large  

 

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

 Red blood cells are unusual as they do not have a ...................................... and they contain the  

 

chemical ...................................... .

 [5]
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15 Propane, C3H8, burns in a plentiful supply of air to produce carbon dioxide and water.

 (a) Balance the equation for the combustion of propane.

 C3H8   +   ..........O2    ..........CO2   +   ..........H2O [1]

 (b) Carbon dioxide is soluble in water.

  The solubility of carbon dioxide in 100 cm3 of water at different temperatures is shown in 

Fig. 15.1.

0

temperature / °C
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0 10 20 30 40 50

solubility of

CO2
g / 100 cm3 of

water

Fig. 15.1

  (i) Use Fig. 15.1 to determine the solubility of carbon dioxide in 100 cm3 of water at 40 °C.

 solubility =  .......................... g / 100 cm3 of water [1]

  (ii) Carbon dioxide dissolves in sea water.

   Suggest how the amount of carbon dioxide in the atmosphere changes if the temperature 

of the sea water increases.

   Explain your answer.

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

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

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

[Total: 4]
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16 A lamp is supplied with 12 000 J of electrical energy when a current of 12 A passes through it 

in 50 s.

 (a) Energy is conserved.

  Determine the total amount of energy given out by the lamp in this time. 

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

 (b) Calculate:

  (i) the quantity of charge delivered to the lamp in 50 s

 charge =  .....................................................  C [2]

  (ii) the potential difference (p.d.) across the lamp.

 p.d. =  ...................................................... V [2]

[Total: 5]
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17 Parallel rays of light are shown in Fig. 17.1. 

ray of light

area A

Fig. 17.1

 (a) The rays of light pass through a thin converging lens in area A.

  On Fig. 17.1:

  (i) draw, in area A, the thin converging lens [1]

  (ii) draw the paths of the rays of light after they pass through the lens. [1]

 (b) This question is about the speeds of blue and red light in a vacuum. 

  Table 17.1 shows four different pairs of values for these speeds.

  Put one tick in the last column to show which pair is correct.

Table 17.1

blue light red light

3 × 108 m / s 3 × 108 m / s

3 × 108 m / s 8 × 103 m / s

8 × 103 m / s 3 × 108 m / s

8 × 103 m / s 8 × 103 m / s

 [1]

[Total: 3]
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18 (a) A balanced diet contains sufficient quantities of certain chemical groups.

  Two of these are minerals and vitamins.

  State the name of four other components of a balanced diet.

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

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

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

4  ................................................................................................................................................

[4]

 (b) Suggest three advantages of breast-feeding a baby, apart from the nutritional advantages.

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

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

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

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

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

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

[3]

[Total: 7]
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19 The three states of matter are shown in Fig. 19.1.

solid liquid

process A

process B

gas

Fig. 19.1

 (a) Name processes A and B.

  process A   .........................................................

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

 (b) Describe, in terms of movement and bunching, how the particles in a gas differ from the 

particles in a liquid.

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

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

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

 [Total: 4]
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