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1  Fig. 1.1 shows a diagram of the female reproductive system.

A

B
C

D

cervix

Fig. 1.1

 (a) (i)  State the letter which represents where the following processes occur.

   ovulation      .....................

   fertilisation     .....................

   receives penis during sexual intercourse .....................  
    [3]

  (ii) State the function of the uterus.

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

 (b) (i) Describe the process of fertilisation.

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

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

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

  (ii) Name the cell produced by fertilisation.

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

 (c) Human offspring are produced by sexual reproduction.

  State two ways in which sexual reproduction differs from asexual reproduction.

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

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

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

 ...................................................................................................................................................
   [2]
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2 (a) Complete the sentences about atomic structure using words chosen from the list.

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

     negative  neutral  neutrons

     nucleus positive protons

  In the middle of an atom is a ......................................... that contains  

  ......................................... and ......................................... .

  Atoms also contain electrons that have a ......................................... electric charge.

  When electrons are removed from an atom, an ion with a ......................................... charge is  

  formed. [3]

 (b) The Periodic Table includes the four metals listed.

   copper,  Cu

   lithium,  Li

   potassium,  K

   sodium,  Na

  (i) Using the Periodic Table on page 32, state which of these metals

   are in the same group of the Periodic Table,

   ....................................... and ....................................... and .......................................

   are in the same period of the Periodic Table.

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

  (ii) Place the four metals in decreasing order of reactivity.

   ..................................................... (most reactive)

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

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

   ..................................................... (least reactive) 
    [1]
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  (iii) Fig. 2.1 shows lithium reacting with water.

lithium
bubbles of
hydrogen gas

water

Fig. 2.1 

   Describe the test for hydrogen gas.

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

result  .................................................................................................................................
    [2]
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 (c) Argon and chlorine are gaseous non-metallic elements.

  Predict and explain the change in appearance, if any, when these gases are bubbled through 
colourless sodium bromide solution, as shown in Fig. 2.2.

argon

sodium bromide
solution

chlorine

sodium bromide
solution

Fig. 2.2

  argon

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

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

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

  chlorine

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

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

 ...................................................................................................................................................
   [3]
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3 (a) Fig. 3.1 shows a student reading a book.

electric lamp

book

Fig. 3.1

  Light from an electric lamp is reflected by the book into the student’s eyes.

  (i) On Fig. 3.1, label the angle of incidence with the letter i . [1]

  (ii) The angle of reflection is 30°. State the angle of incidence. 

   Explain your answer. 

   angle of incidence ......................

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

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

  (iii)  State the useful energy transfer that happens in the electric lamp.

   from ............................................. energy to ............................................. energy [1]
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 (b) The student watches her teacher set up a radiation detector in the school science laboratory.

  A sealed radioactive source, strontium-90, is placed on the bench next to the radiation 
detector.

  Strontium-90 emits β-particles. A small count rate is measured.

  (i) Suggest a suitable radiation detector for this experiment.

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

  (ii) State the name of the particle, found in an atom, that is identical to a β-particle. 

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

  (iii) When the teacher repeats the experiment a few minutes later, the count rate measured 
is slightly higher.

   Suggest one reason for this.

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

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

  (iv) When not in use, the strontium-90 source is stored in a box lined with lead.

   Explain why this is done.

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

 .......................................................................................................................................[1]
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 (c) The teacher asks the student to test one of the springs from a chair. Fig. 3.2 shows the chair.

spring

Fig. 3.2

  The student measures the extension of the spring for different stretching forces. 
  She plots the graph shown in Fig. 3.3.

0
0

2.0

4.0

6.0

8.0

10.0

20 40 60
force / N

extension
/ mm

80 100 120

Fig. 3.3

  (i)  Use the graph to state the force needed to give an extension of 4.0 mm.

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

  (ii) The force changes the shape of the spring. 

   State one other effect that a force can have on a body.

 .......................................................................................................................................[1]
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4  Food chains show the flow of energy from one organism to another. 

 The following paragraph is a description of some of the organisms in a desert environment and 
what they feed on.

 The top predator is a hawk. The hawk eats snakes, which eat desert mice. The desert mice feed 
on plants such as thorn acacias.

 (a) (i)  Using the information in the paragraph, draw a food chain using all of the organisms.

 [2]

  (ii)  Name the producer in this food chain.

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

  (iii) Name the herbivore in this food chain.

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

 (b) State the principal source of energy for all food chains.

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

 (c) Organisms such as hawks have evolved to have good eyesight. This is an example of natural 
selection.

  Define the term natural selection.  

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

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

 ...............................................................................................................................................[2]
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5 Ionic compounds contain ions.
 Covalent compounds are made of molecules.
 Mixtures contain two or more compounds or elements.

 (a) (i) Complete Table 5.1 by writing a tick (3) in the column that describes each substance.

Table 5.1

substance element ionic compound covalent 
compound mixture

air

bromine

carbon dioxide

iron oxide

[3]

  (ii) Glucose has the chemical formula C6H12O6.

   Describe what this chemical formula shows about the elements in one molecule of 
glucose.

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

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

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

 (b) Fig. 5.1 shows processes, P and Q, that are used to extract metallic elements from metal 
compounds.

copper chloride
solution

inert
cathode

inert
anode

switch
d.c. power

supply

mixture of
lead oxide
and carbon

heat

P Q

gas

Fig. 5.1
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  (i) Name process P.

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

  (ii) Describe what is observed at the anode and at the cathode in process P when the 
switch in Fig. 5.1 is closed.

at the anode  ......................................................................................................................

at the cathode  ...................................................................................................................
   [2]

  (iii) In process Q, a redox reaction occurs that produces lead and a gas.

   Complete the word equation for the reaction that occurs in process Q.

+ +lead

 [2]

  (iv) State and explain which of the reacting substances is reduced during the reaction in 
process Q.

   substance ......................................................................

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

 ...........................................................................................................................................
   [1]
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6 (a) A microwave oven contains a motor which produces a quiet sound with a high pitch.

  (i) State whether the sound waves produced have a large or small amplitude. 

   Explain your answer.

   the amplitude is .........................................

because  .............................................................................................................................

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

  (ii)  State whether the sound waves produced have a high or low frequency.

   Explain your answer.

   the frequency is .........................................
  

because  .............................................................................................................................

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

 (b) Some water is heated in the microwave oven for five minutes. 

  Fig. 6.1 shows how the temperature of the water changes with time.

0
0

50

100

1 2 3
time / minutes

temperature
/ ºC

4 5

Fig. 6.1

  (i) On the graph, mark with the letter B a point when the water is boiling.

   Explain your answer.

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

 .......................................................................................................................................[2]
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  (ii) State what is meant by the term boiling point.

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

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

  (iii) When the liquid water boils, it turns into steam. Steam is a gas.

   Fig. 6.2 shows the arrangement of particles in a solid, a liquid and a gas.

A B C

Fig. 6.2

   Use ideas about the arrangement and spacing of particles to state and explain which 
diagrams, A, B or C, best describe water and steam.

   Explain your answer.

   water .................................................

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

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

   steam .................................................

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

 ...........................................................................................................................................
   [2]
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 (c) Fig. 6.3 shows the mains electrical cable of the microwave oven.

electrical cable

Fig. 6.3

  State one electrical hazard that is visible in Fig. 6.3.

  Explain why using the microwave oven could be dangerous.

hazard  .......................................................................................................................................

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

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

 (d) The microwave oven uses microwaves.

  Microwaves are part of the electromagnetic spectrum. 

  Fig. 6.4 shows an inaccurate electromagnetic spectrum drawn by a student.

X-rays-raysγ ultraviolet

increasing wavelength

microwaves infra-red radio

Fig. 6.4

  State two errors shown in Fig. 6.4.

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

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

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

 ...................................................................................................................................................
   [2]
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Please turn over for Question 7.
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7 Fig. 7.1 is a diagram of the different types of teeth in a human.

canine

premolars

incisors

molars

Fig. 7.1

 (a) (i) Draw one line from each type of tooth to its correct function.

    type of tooth function

    
canine

 
biting and cutting

    
incisor

 
grinding and chewing

    
molar

 
piercing and tearing

 [2]

  (ii) Describe how the structure of a molar differs from a canine.

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

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

 (b)  Tooth decay occurs when the enamel of the tooth gets worn away.

  Name the type of organism that causes tooth decay.

 ...............................................................................................................................................[1]
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 (c) Fluoride strengthens tooth enamel making it more resistant to tooth decay. 

  Some countries add fluoride to drinking water.

  (i) Suggest one possible disadvantage of adding fluoride to drinking water.

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

  (ii) State two other ways to avoid tooth decay.

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

2  ........................................................................................................................................
   [2]
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8 Water is a neutral liquid.

 (a) (i) State the pH of pure water.

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

  (ii) Complete the general equation for neutralisation of an acid by an alkali.

+ +acid alkali

 [2]

  (iii) Explain the use of lime (calcium oxide) in the treatment of soil.

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

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

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

 (b) Sulfur dioxide, SO2, is a gas that is released into the air by human activity as well as natural 
processes.

  (i) Describe how sulfur dioxide is released into the air by

human activity, ...................................................................................................................

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

a natural process.  ..............................................................................................................

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

  (ii) State one way that sulfur dioxide in the atmosphere damages the environment.

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

 .......................................................................................................................................[1]
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9 (a) A boy rides his bicycle along a straight level road. 

  Fig. 9.1 shows a distance-time graph for his ride.

0
0

200

400

600

800

20 40 60
time / s

distance / m

80 100 120
AA

BB

C

D

C

Fig. 9.1

  (i) Describe the motion of the bicycle between A and B.

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

  (ii) Calculate the speed of the bicycle between B and C.

   Show your working.

 speed =  ..................................................m / s  [2]

  (iii)  State the main energy transfer that takes place as the bicycle slows down and stops.

from ............................................... energy to  .................................................. energy [1]
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 (b) The bicycle frame is made from a block of aluminium of mass 7.5 kg. 

  The dimensions of the block of aluminium are shown in Fig. 9.2.

15 cm
15 cm

12 cm

Fig. 9.2 

  Calculate the density of this block of aluminium in g / cm3.

  State the formula you use and show your working. 

  formula

  working

 density =  ................................................g / cm3 [3]
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 (c)  Fig. 9.3 shows a car behind a bicycle at night. 

Fig. 9.3

  A reflector on the back of the bicycle is made from many small red plastic prisms, one of 
which is shown in Fig. 9.4. 

  A ray of light from the headlamp of the car enters the prism.

red plastic
prism

ray of light from
the headlamp
of the following car

Fig. 9.4 

  Total internal reflection occurs within the prism.

  On Fig. 9.4, complete the path taken by the ray of light until it emerges from the prism. [2]
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 (d)  The bicycle has a front lamp, A, and a rear lamp, B, powered by the same battery.

  Fig. 9.5 shows how the lamps are connected.

12 V

A

B

Fig. 9.5

  (i)  State the name given to this arrangement of lamps in a circuit.

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

  (ii)  Lamp A has a resistance of 5.0 Ω.

   The battery has a voltage of 12 V.

   Calculate the current flowing through lamp A when the switch is closed.

   State the formula you use and show your working. 

   formula

   working

 current  .......................................................  A [2]
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10  Fig. 10.1 shows a photograph of a germinating pea seed.

Fig. 10.1

 (a) Name the response shown by the root in Fig. 10.1.

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

 (b) (i) Oxygen is one of the conditions required for germination.

   Explain why germinating seeds require oxygen.

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

  (ii) State two other conditions required for germination.

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

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

 (c) (i) After planting, germinating seeds do not photosynthesise immediately.

   Suggest one reason for this.

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

  (ii)  State the word equation for photosynthesis.

............................. + .............................  
light

chlorophyll
  ............................. + .............................

 [2]

 (d) Plants also need mineral ions for healthy growth.

  State the mineral ion required for chlorophyll production.

 ...............................................................................................................................................[1]
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11 (a) Fig. 11.1 shows the structure of a molecule of an alkane.

CH H

H

H

C

H

H

Fig. 11.1

  (i) Name this alkane.

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

  (ii) Complete Fig. 11.2 to show the structure of a molecule of the alkene that contains only 
two carbon atoms.

H
CC

Fig. 11.2 
 [2]
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 (b) Fig. 11.3 shows clay pots being heated strongly in a kiln.

  The hydrocarbon propane, C3H8, is supplied to the gas burner.

  Hot gases circulate through the kiln, heating the clay pots and then leaving through the top of 
the kiln.

gas mixture
leaving the kiln

clay potkiln wall

air

propane

gas burner

950 ºC

Fig. 11.3

  (i) Explain why the gas mixture leaving the kiln contains large amounts of carbon dioxide 
and water vapour.

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

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

  (ii) Explain why the gas mixture leaving the kiln contains nitrogen and argon.

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

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

 .......................................................................................................................................[2]
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 (c) Sometimes clay pots are covered with a glaze before they go into the kiln.

  Glaze is a mixture of solid compounds that melt at high temperatures. It forms a coloured, 
shiny layer on the pots as they cool.

  Four compounds found in a glaze are shown.

  calcium carbonate,  CaCO3

  cobalt oxide,  CoO

  copper oxide,  CuO

  silicon dioxide,  SiO2

  (i) One of these compounds undergoes thermal decomposition in the kiln.

   State which compound decomposes and name one of the products of the decomposition.

compound  .........................................................................................................................

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

  (ii) Predict which two compounds produce colours in the glaze layer.

   Explain your answer.

compounds ...................................................... and  ..........................................................

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

 ...........................................................................................................................................
   [2]
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Please turn over for Question 12.
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12 (a) A man drives a car. When he gets out of the car he touches the door handle while his feet are 
on the ground. He experiences an electric shock.

  Suggest why this happens.

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

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

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

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

 (b) A relay is needed in many electrical circuits in a car. 

  Fig. 12.1 shows a simple relay circuit. 

magnetising
coil

low voltage
circuit

high voltage
circuit

iron switchrelay

Fig. 12.1

  Use words or phrases from the list to complete the sentences to describe the action of a 
relay.

  You may use each word or phrase once, more than once or not at all.

an electric          a magnetic          coil          high          iron switch          low

  Electricity passes through the ............................................................. voltage circuit.

  This causes ............................................................. field to be produced around the coil.

  The ............................................................. is closed by this field and completes the 

  ............................................................. voltage circuit. [2]

 (c) The gasoline (petrol) used in the car is produced from petroleum.

  Petroleum is a non-renewable energy source.

  Name one other non-renewable energy source and one renewable energy source.

non-renewable energy source  ..................................................................................................

renewable energy source  .........................................................................................................
   [2]
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 (d) Car wheels are usually made from steel. Some cars have aluminium alloy wheels. 

  Suggest a simple way to show that a wheel is not made from steel. 

  Explain your answer.

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

 ...............................................................................................................................................[1]
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13  Table 13.1 shows the population of mountain gorillas in the Democratic Republic of Congo 
between 1960 and 2007.

Table 13.1

year population

1960 450

1978 260

1981 250

1989 320

2003 380

2007 380

 (a) Calculate the difference in population between 1960 and 2007.

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

 (b) (i) Loss of habitat caused by deforestation is one of the reasons for the decrease in 
population between 1960 and 1981.

   Suggest two other reasons for the declining population between 1960 and 1981.

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

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

  (ii) Deforestation causes loss of habitat.

   List two other undesirable effects of deforestation.

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

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

 (c) The population of mountain gorillas has been increasing from 1981.

  Suggest two steps the government may have taken to conserve the gorilla population.

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

2  ................................................................................................................................................
   [2]
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 (d) It is important that species and their habitats are conserved.

  State two other natural resources that should be conserved.

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

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