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1 Fig. 1.1 is the speed–time graph for a ball falling from the top of a tower. 
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Fig. 1.1

 (a) On Fig. 1.1, use:

  (i) the letter A to label part of the graph that shows constant non-zero acceleration [1]

  (ii) the letter B to label part of the graph that shows changing acceleration. [1]

 (b) Calculate the distance travelled by the ball between 2.0 s and 2.4 s.

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

 [Total: 4]
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2 The boxes on the left contain specialised cells and tissues found in plants.

 The boxes on the right contain functions of plant cells and tissues.

 Draw one straight line from each structure to its function.

 Each function can be used once, more than once or not at all. 

   structure function

  

  

  

 [6]
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3 Ammonia, NH3, is produced by the reaction between nitrogen and hydrogen.

 The equation for the reaction is:

N2    +    3H2        2NH3

 [Ar: H, 1; N, 14]

 (a) (i) Calculate the relative molecular mass Mr of ammonia.

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

  (ii) Complete the following sentences.

   51 g of ammonia is produced from .................. g of nitrogen.

   34 g of ammonia is produced from .................. g of hydrogen.

 [2]

 (b) (i) Complete Fig. 3.1 to show the outer electrons in a molecule of ammonia.

H N

H

H

Fig. 3.1

 [1]

  (ii) Explain why ammonia has a low boiling point.

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

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

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

 [Total: 5]
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4 A wooden block of mass 1.6 kg is attached by a length of string to a weight as shown in Fig. 4.1.

 When the block is released, there is a resultant force of 8.0 N to the right in the string.

bench

string

weight

wooden block

8.0 N

Fig. 4.1

 (a) Calculate the acceleration of the block when it is released. State the unit of your answer. 

 acceleration = .......................... unit ......... [3]

 (b) There is a frictional force of 2.0 N to the left acting against the block as it moves. 

  The block moves 0.75 m along the bench.

  Calculate the work done against this frictional force.

 work done =  ......................................................  J [2]

 [Total: 5]
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5 (a) Use words from the list to complete the sentences about the circulatory system.

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

arteries            brain            capillaries            heart

thick            thin            valves            veins            villi

  Blood is pumped round the body by the ...................................... .

  Blood under high pressure flows through vessels called ...................................... .

  These vessels have ...................................... walls to withstand the high pressure of the blood.

  When blood is flowing under low pressure, the vessels contain ...................................... to 

prevent blood flowing backwards.

 [4]

 (b) Fig. 5.1 is an electron micrograph of a pathogen being engulfed by a blood cell.

pathogen

blood cell

Fig. 5.1

  (i) Name the type of blood cell shown in Fig. 5.1.

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

  (ii) Name one other type of blood cell.

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

 [Total: 6]
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6 Sodium, Na, reacts with bromine, Br2, to form sodium bromide, NaBr.

 (a) (i) Construct a balanced symbol equation for the reaction.

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

  (ii) State the type of bonding in sodium bromide.

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

 (b) Table 6.1 shows some observations when aqueous solutions of sodium bromide are mixed 

with different chemicals, X, Y and Z.

Table 6.1

chemical observation

X orange solution formed

Y no change

Z cream precipitate formed

  (i) Suggest the name of a halogen that is chemical X.

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

  (ii) Suggest the name of a halogen that is chemical Y.

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

  (iii) Suggest the name of a compound that is chemical Z.

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

 [Total: 5]
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7 (a) A weight of 12.0 N is placed at the end of a beam as shown in Fig. 7.1.

block X beam

12.0 N

weight

pivot

0.2 m 0.8 m

Fig. 7.1

 

  Calculate the mass in kg of block X that balances the beam.

  Assume that the beam has negligible mass. 

  Gravitational field strength g = 10 N / kg. 

 mass =  ....................................................  kg [3]

 (b) The block absorbs infrared radiation. 

  This causes its temperature to rise.

  (i) State the name of one renewable source of energy that gives out infrared radiation. 

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

  (ii) The block is then wrapped in thermal insulation and placed in a cold room. 

   State and explain what happens to the temperature of the block. 

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

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

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

 [Total: 6]
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8 (a) During exercise, the heart rate increases.

  State two reasons why there is an increase in heart rate during exercise.

reason 1  ....................................................................................................................................

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

reason 2  ....................................................................................................................................

 [2]

 (b) Fig. 8.1 shows the heart rate of a student over a period of twenty minutes before and after 

three weeks of training.

  The period includes:

• five minutes of resting

• ten minutes of running quickly

• five minutes of resting after running.
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  (i) State the maximum heart rate of the student before training for three weeks.

 maximum heart rate =  ........................................ beats / min [1]

  (ii) Describe two effects, shown in Fig. 8.1, of the training on the heart rate of the student.

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

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

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

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

  [2]

 [Total: 5]

9 During an earthquake, two types of seismic wave are transmitted through the Earth. 

 State the names of these two types of seismic wave.

 Describe the difference between these two types of seismic wave and compare how they transfer 

energy. 

 You may draw a labelled diagram if it helps you with your description. 

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

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

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

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

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

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

 ....................................................................................................................................................  [4]
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10 Soluble magnesium sulfate is prepared from the reaction between insoluble pieces of magnesium 

carbonate and an aqueous acid.

 (a) Use words from the list to complete the sentences to describe how a pure sample of 

magnesium sulfate is prepared.

crystallisation          equal          excess            filtrate

melting          nitric          residue          sulfuric

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

  An ...................................... amount of magnesium carbonate is added to 

  aqueous ...................................... acid.

  The mixture is filtered.

  The ...................................... is gently heated until ...................................... occurs.

 [4]

 (b) State the effect on the rate of reaction of using magnesium carbonate powder instead of 

pieces of magnesium carbonate.

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

 (c) Name the gas produced when magnesium carbonate reacts with an aqueous acid.

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

 (d) State the ion responsible for making aqueous solutions acidic.

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

 [Total: 7]
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11 Fig. 11.1 shows the human male reproductive system.

X

Y

Fig. 11.1

 Two structures on Fig. 11.1 are labelled X and Y.

 

 (a) (i) State one function of structure X.

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

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

  (ii) State one function of structure Y.

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

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

 (b) Table 11.1 compares the features of a female and a male gamete.

  Complete the comparisons in Table 11.1.

  One comparison has been completed for you.

Table 11.1

feature female gamete male gamete

type of nucleus haploid haploid

relative size of cell very large
...................................

numbers produced  

per month ...................................
millions

method of movement cannot move by itself
...................................

 [3]

 [Total: 5]
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12 Clean, dry air is a mixture of gases.

 (a) (i) Describe the motion of the gas particles in air.

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

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

  (ii) State the percentage of oxygen in clean, dry air.

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

 (b) State two substances found in air that are products of the incomplete combustion of alkanes 

in petrol.

substance 1  ..............................................................................................................................

substance 2  ..............................................................................................................................

 [2]

 (c) Cars in the future may be powered by hydrogen-oxygen fuel cells.

  Describe one advantage of using hydrogen-oxygen fuel cells instead of petrol engines in 

cars.

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

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

 [Total: 5]
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13 Resistors R1, R2, and R3 are connected in a circuit as shown in Fig. 13.1. 

A

+ −

100 Ω
R

3

22 Ω
R

1

47 Ω
R

2

Fig. 13.1

• Resistor R1 has a resistance of 22 Ω.

• Resistor R2 has a resistance of 47 Ω.

• Resistor R3 has a resistance of 100 Ω.

 (a) Calculate the combined resistance of the resistors that are connected in series. 

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

 (b) The current in R3 is 0.045 A. 

  The current reading on the ammeter is 0.11 A.

  Calculate the current in R1.

 current =  ......................................................  A [1]

 (c) Fig. 13.2 shows the electrical symbols of three circuit components A, B and C.

A B C

Fig. 13.2

  (i) State the name of component A and the name of component B.

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

B  ........................................................................................................................................

 [2]

  (ii) Component C is a fuse.

   Describe how a fuse protects a circuit from a high current.

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

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

 [Total: 5]
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14 (a) Draw three lines from the box on the left to three of the boxes on the right to make three 

correct statements about the carbon cycle.

… anaerobic respiration adds carbon 

dioxide to the atmosphere.

… plants remove more carbon dioxide 

from the atmosphere by photosynthesis 

than they add by respiration.

… combustion adds carbon dioxide to the 

atmosphere.

… decomposers add carbon dioxide to the 

atmosphere.

… fossil fuels need carbon dioxide when 

used as an energy source.

As part of the 

carbon cycle, …

 [3]

 (b) Suggest two reasons why scientists insert the human insulin gene into the DNA of bacteria.

reason 1  ....................................................................................................................................

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

reason 2  ....................................................................................................................................

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

 [Total: 5]
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15 Table 15.1 shows the electronic configuration of five elements, A, B, C, D and E.

 The letters are not the symbols of the elements.

Table 15.1

element electronic configuration

A 2

B 2,1

C 2,8,1

D 2,8,7

E 2,8,8

 Use the information in Table 15.1 to answer parts (a) to (d).

 (a) Explain why the elements B and C are in the same group of the Periodic Table.

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

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

 (b) State the letter of an element that forms an ion with a charge of –1.

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

 (c) Explain why elements A and D are in different periods of the Periodic Table.

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

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

 (d) State the letter of an element that is a noble gas.

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

 [Total: 4]
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16 A Geiger-Muller tube is used to detect background radiation.

 (a) Explain what is meant by ‘background radiation’. 

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

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

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

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

 (b) State the name of one other method of detecting radiation that can detect alpha-particles.

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

 [Total: 3]
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