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1 A diver uses fins to push himself through the water, as shown in Fig. 1.1.

 The accelerating force on the diver produced by one kick of a fin is 15 N.

 The mass of the diver is 70 kg.

15 N

fin

Fig. 1.1

 (a) Calculate the acceleration of the diver produced by one kick of a fin. 

 acceleration =  ..................................................m / s2 [2]

 (b) The diver can see a flag above the surface of the water, as shown in Fig. 1.2. 

  Complete Fig. 1.2 by drawing the path of one ray of light between the flag and the diver.

  Draw an arrow on the ray to show its direction.

air

flag

water

Fig. 1.2

    [3]
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2 Use words or phrases from the list to complete the sentences about blood vessels.

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

away from         carbon dioxide         higher         lower          narrower

oxygen         thicker         thinner         towards         wider

 The lumen in an artery is .......................................... than the lumen in a vein. 

 The wall of an artery is .......................................... than the wall of a vein.

 Arteries carry blood .......................................... the heart.

 The blood in the arteries contains more .......................................... than the blood in veins. 

 The blood in veins is at a .......................................... pressure than the blood in arteries.
   [5]

3 (a) Define relative atomic mass, Ar.

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

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

 (b) Calcium reacts with water to produce calcium hydroxide solution and hydrogen.

  The equation for the reaction is

Ca   +   2H2O  Ca(OH)2   +   H2

  [Ar: O, 16; Ca, 40; H, 1]

  (i) Calculate the relative molecular mass of calcium hydroxide

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

  (ii) Complete the following sentences.

   40 g of calcium reacts with ................. g of water and produces ................. g of hydrogen.

   2 g of calcium reacts with ................. g of water. [3]

 (c) Describe a test and the result that shows that calcium hydroxide solution is alkaline.

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

result  .........................................................................................................................................
   [2]
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4 A glass ball rolls down a long curved track, as shown in Fig. 4.1.

 At point X, the track becomes horizontal.

glass ball

curved track position of glass
ball at 1.2 s

position of glass
ball at 1.4 s

point X

Fig. 4.1

 The speed of the ball is recorded between time t = 0.2 s and time t = 1.2 s, as shown in Table 4.1.

Table 4.1

time / s 0.2 0.4 0.6 0.8 1.0 1.2

speed 
cm / s 0.7 1.4 1.9 2.4 2.8 3.1

 (a) (i) Explain why the speed of the ball is recorded, rather than the velocity of the ball.

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

  (ii) Describe the type of motion shown by the readings in Table 4.1.

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

  (iii) Predict the speed of the glass ball at time t = 1.4 s. 

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

 (b) State and explain how the motion of the ball changes after point X, as it rolls further along the 
track.

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

 ...............................................................................................................................................[2]
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5 The front of the eye is shown in Fig. 5.1.

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

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

Fig. 5.1

 (a) Complete Fig. 5.1 by labelling the parts A and B. [2]

 (b) Bright light is shone into the eye shown in Fig 5.1.

  (i) Describe the change in the appearance of the eye.

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

  (ii) Suggest how this change protects the eye.

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

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

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

 .......................................................................................................................................[2]
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6 Copper is a metal. 

 Sodium chloride is an ionic compound.

 (a) Describe the arrangement and the movement of the atoms in solid copper.

arrangement of atoms  ..............................................................................................................

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

movement of atoms  ..................................................................................................................

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

 (b) State two ways in which the physical properties of copper differ from the physical properties 
of sodium chloride.

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

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

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

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

 (c) The electronic structure of a sodium atom is 2,8,1.

  Fig. 6.1 shows the electronic structure of a sodium ion. 

Na+ Cl

 Fig. 6.1  Fig. 6.2

  (i) Complete Fig. 6.2 to show the electronic structure of a chloride ion. [1]

  (ii) Explain the significance of the electronic structure of the sodium ion.

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

 .......................................................................................................................................[2]
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Question 7 begins on the next page.
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7 A boat has a winch powered by an electric motor that is used to raise an anchor, as shown in Fig. 
7.1.

winch

boat surface of sea

sea bed

8.0 m
anchor

Fig. 7.1

 (a) (i) A force of 300 N is needed to raise the anchor. 

   The distance from the sea bed to the surface of the sea is 8.0 m.

   Calculate the useful work done to raise the anchor from the sea bed to the surface of the 
sea.

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

  (ii) The potential difference across the electric motor is 12 V and the current in the motor is 
10 A.

   The time taken to raise the anchor through 8.0 m is 25 s.

   Calculate the energy transferred to the motor to raise the anchor from the sea bed to the 
surface of the sea.

 energy transferred =  .......................................................  J [2]
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  (iii) Use your answers to (a)(i) and (a)(ii) to determine the energy loss in raising the anchor 
from the seabed to the surface of the sea.

 energy loss =  ........................................................J [1]

 (b) State one hazard associated with large amounts of energy transferred as heat in electric 
motors.

 ...............................................................................................................................................[1]
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8 A section through a leaf is shown in Fig. 8.1.

Q

cuticle

upper epidermis

upper mesophyll
layer

lower mesophyll
layer

guard cells

Fig. 8.1

 The average number of chloroplasts for four types of leaf cells is shown in Fig. 8.2.

0

10

20

30

average
number of

chloroplasts
per leaf cell

upper
epidermis

cell

guard
cell

type of cell

lower
mesophyll

cell

upper
mesophyll

cell

Fig. 8.2
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 (a) (i) Complete the following sentence.

   The average number of chloroplasts in a lower mesophyll cell is .....................

   and in an upper mesophyll cell is ..................... . [1]

  (ii) Calculate the number of chloroplasts in a lower mesophyll cell as a percentage of the 
number in an upper mesophyll cell.

   Give your answer to the nearest whole number.

 percentage number of chloroplasts  =  .......................................................% [1]

  (iii) State which type of leaf cell forms the most glucose during a sunny day.

   Explain your answer.

cell  .....................................................................................................................................

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

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

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

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

 (b) Cells in the upper epidermis contain no chloroplasts but produce the waxy substance called 
the cuticle.

  Suggest a function for the cuticle. 

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

 ...............................................................................................................................................[1]
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9 Ethanol, C2H5OH, is made by the fermentation of glucose.

 (a) Complete the sentences about fermentation.

  Glucose is dissolved in water and ................................... is added to the solution.

  The mixture is left for a few days at a temperature of .......................°C.

  Air is not allowed to enter the fermentation container in order to prevent 

  ................................... of ethanol to ethanoic acid.

  When the reaction is complete the ethanol is separated from the water 

  by ....................................................................... . [4]

 (b) Balance the equation for the fermentation reaction.

C6H12O6  ........... C2H5OH   +   ........... CO2
 [1]

 (c) Draw the structure of ethanol.

 [1]
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10 A spanner is shown next to a rule in Fig. 10.1.

0 cm

1x

2

spanner

Fig. 10.1

 (a) Use Fig 10.1 to determine the width x of the jaws of the spanner.

 x =  ....................................................mm [1]

 (b) The spanner is used to loosen a bolt.

  The bolt becomes loose when a force of 25 N is applied at a distance of 5.0 cm from the 
centre of the bolt, as shown in Fig. 10.2.

5.0 cm

25 N

bolt

Fig. 10.2

  Calculate the moment of the force about the centre of the bolt. 

  State the unit. 

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

 (c) The mass of the spanner is 120 g and it has a density of 7.9 g / cm3.

  Calculate the volume of the spanner. 

 volume =  ....................................................cm3 [2]
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11 Fig. 11.1 shows the names of different processes carried out by a healthy body and the names of 
some structures.

   process structure

   
breaks down alcohol

 
teeth

   
chew food

 
liver

   
destroys hormones

 
kidney

   
produces hormones

 
heart

   
excretes urea

 
gland

   

pumps blood to the 
lungs

Fig. 11.1

 Complete Fig. 11.1 by drawing one line from each process to the structure where the process 
occurs.

 One has been done for you. [5]
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12 At high temperatures, potassium can react with carbon dioxide to produce a white solid V and a 
black solid W.

 (a) Name the white solid V and the black solid W.

  white solid V ................................

  black solid W ................................
 [2]

 (b) Complete the sentence.

  During the reaction the potassium is  .......................................  and the carbon dioxide is 

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

 (c) When the products of the reaction are added to water, the white solid V dissolves but the 
black solid W does not dissolve.

  Name the process that can be used to separate the black solid from the solution.

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

 (d) A solution of white solid V turns Universal Indicator purple.

  (i) Suggest the pH of the solution. ...............................  [1]

  (ii) Describe the change to the pH of the solution when dilute hydrochloric acid is added to 
the solution.

 .......................................................................................................................................[1]
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13 Ultraviolet radiation is part of the electromagnetic spectrum.

 (a) Name one electromagnetic wave with a shorter wavelength than ultraviolet radiation.

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

 (b) The range of wavelengths of ultraviolet radiation is 1.0 × 10–7 m to 4.0 ×10–7 m.

  (i) State the speed of light in a vacuum.

 speed =  ...................................................m / s [1]

  (ii) Calculate the highest frequency of ultraviolet radiation.

 frequency =  ....................................................  Hz [2]
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14 (a) State one important feature of an enzyme.

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

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

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

 (b) Part of the alimentary canal and associated organs are shown in Fig. 14.1.

C.....................................

D.....................................

E.....................................

Fig. 14.1

  On Fig. 14.1, name the structures C, D and E. [3]

 (c) Name an organ in the body where 

  hydrochloric acid is made, .............................................................

  bile is made,   .............................................................

  amylase is made.  ............................................................. 
   [3]

 (d) After digested food has been absorbed, it is assimilated.

  Describe how the liver assimilates glucose.

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

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

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

 ...............................................................................................................................................[2]
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15 (a) Describe two ways in which respiration and the combustion of a hydrocarbon are the same.

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

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

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

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

 (b) Hydrocarbon fuels are saturated hydrocarbons.

  (i) State the source of hydrocarbon fuels.

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

  (ii) State the meaning of the term saturated.

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

 .......................................................................................................................................[1]
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16 A radioactive source is stored in a lead-lined box, as shown in Fig. 16.1. 

lid
radioactive
source

Fig. 16.1

 (a) (i) Name the piece of equipment used to remove safely the radioactive source from the box.

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

  (ii) Describe one other safety precaution that must be taken when removing the radioactive 
source from the box. 

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

  (iii) State the name of the most ionising type of radiation.

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

 (b) A teacher uses a source of radiation, a detector and some absorbers to show that there are 
three different types of emission from the radioactive source.  

  Describe how the teacher uses the equipment.

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

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

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

 ...............................................................................................................................................[3]
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17 Three components of a balanced diet are carbohydrates, fats and proteins.

 State three other components of a balanced diet.

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

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

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

18 Copper reacts with silver nitrate to produce a blue solution and a solid.

 (a) Name the products of the reaction.

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

 (b) Zinc reacts with copper(II) sulfate.

  Zinc is extracted from its ore by heating with carbon.

  Aluminium cannot be extracted from its ore by heating with carbon.

  Place the elements aluminium, copper, silver and zinc in order of reactivity (most reactive 
first).

  most reactive ..............................

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

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

  least reactive .............................. [1]
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