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Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows apparatus to demonstrate the process of osmosis.

sugar solution

water

beaker

bag made from partially
permeable membrane

Fig. 1.1

 (a) The apparatus is set up and left for an hour. 

  (i) How will the appearance of the bag change during this time?

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

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

  (ii) Explain the cause of this change.

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

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

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

 (b) Use ideas about osmosis to explain the following observations.

  (i) Red blood cells burst when placed in distilled water.

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

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

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

 ............................................................................................................................. [2]
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  (ii) A plant that has wilted when left in the sun without watering recovers when watered. 

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

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

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

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

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

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

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

 ............................................................................................................................. [4]
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2 Iron is extracted from haematite in a blast furnace. This is shown in Fig. 2.1.

gas outlet

brick lining

hot
air

molten
slag

iron ore,
coke and
limestone

molten
iron

1000˚C

1500˚C

2000˚C

Fig. 2.1

 (a) Coke is almost pure carbon. In the blast furnace this carbon burns to produce carbon 
dioxide.

C  +  O2    CO2

  (i) This carbon dioxide reacts with more coke to produce carbon monoxide.

   Write a balanced equation for this reaction.

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

  (ii) The reaction between carbon dioxide and coke is endothermic. Heat energy is 
absorbed by this reaction.

   Explain how the furnace stays at a high temperature.

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

 ............................................................................................................................. [2]
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 (b) Iron(III) oxide reacts with carbon monoxide to produce iron.

Fe2O3  +  3CO    2Fe  +  3CO2

  (i) This is a redox reaction, involving both reduction and oxidation.

   What substance is oxidised during the reaction?

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

  (ii) Haematite used in a blast furnace contains 80% iron(III) oxide.

   Calculate the maximum mass of iron that can be extracted from one tonne of this 
haematite. 

   Work out your answer in kg. (1 tonne = 1000 kg)

   [Ar: C,12; Fe,56; O,16.]

 mass of iron =  ............................................  kg [3]
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3 Fig. 3.1 shows a house hot water tank.

expansion
pipe

polystyrene
foam

2000 W
immersion

heater

cold water from
header tank

hot water
out

copper
tank

Fig. 3.1

 A thermostat keeps the water at 70°C.

 (a) The polystyrene foam is full of air bubbles.
  Explain how this foam reduces heat loss from the tank.

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

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

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

 (b) Explain why the immersion heater is fitted near the bottom of the tank rather than at the 
top.

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

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

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

 (c) The tank is fitted with a thermostat and an expansion pipe.
  Suggest why the expansion pipe is fitted to the tank.

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

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

 ..................................................................................................................................... [2]
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 (d) The heater takes 45 minutes to heat a tank of cold water.
  The cost of electricity is 12 cents per kilowatt-hour.
  The heater is rated at 2000 W.

  Calculate the cost of heating the water in the tank.

cost = ………………… cents [3]
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4 Fig. 4.1 shows blood vessels in the placenta.

motherʼs artery motherʼs vein

blood

placenta

fetal blood
system

Fig. 4.1

 (a) The blood of both the mother and the baby contains dissolved substances. These 
substances can be exchanged within the placenta.

  
  In each case, name two substances that pass

  (i) from the mother’s artery into the fetal blood system,

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

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

  (ii) from the fetal blood system into the mother’s vein.

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

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

 (b) Choose one dissolved substance that passes from the fetal blood system into the mother’s 
vein.

  Describe what happens to this substance after it has left the placenta.

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

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

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

 (c) In the womb the baby is surrounded by amniotic fluid.

  What is the function of this fluid?

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

 ..................................................................................................................................... [1]
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5 Fig. 5.1 shows the graphical formulae of five organic compounds.
 

A

H

H

H C
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C O H
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H
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D

H H

H

C

H

C

Fig. 5.1

 (a) Choose compounds from Fig. 5.1 to answer the following questions.

  (i) Which two of the compounds are alkanes? 

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

   (ii) Which compound will decolourise bromine water?

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

  (iii) Which two compounds react to form an ester?

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

 (b) Compound D can be used to make a polymer by addition polymerisation.

  (i) Draw a diagram to show the structure of this polymer.

 [2]
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  (ii) Explain why compound C will not undergo addition polymerisation.

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

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

 ............................................................................................................................. [2]
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6 A student uses the apparatus in Fig. 6.1 to find the resistance of a component R.
 He measures potential difference across R for different values of the current flowing through 

the circuit.

V

A X

R

Fig. 6.1

 (a) What is the name of component X?

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

 This question is continued on p12.

5130/02/O/N/08
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 (b) The student’s results are shown in the table.

current / A potential difference / V

0.2 1.7

0.4 3.4

0.6 5.1

0.8 6.9

1.0 8.6

  (i) Plot these results on the grid. [2]

  (ii) Draw a best fit line. [1]

12

10

8

6
potential

difference
/ V

4

2

0
0 0.2 0.4 0.6

current / A

0.8 1.0 1.2

  (iii) What does this graph show about the relationship between potential difference and 
current for component R?

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

 ............................................................................................................................. [2]
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 (c) Calculate the resistance of component R using the set of results in the table for a current 
of 0.6 A. 

   resistance =  ....................................  unit  ............ [3]
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7 Fig. 7.1 shows the inheritance of coat colour in mice.
 The allele for a brown coat, B, is dominant to the allele for a white coat, b.

? ? ? ?

key

brown male

brown female

white male

white female
P

Q R

bb Bb

Fig. 7.1

 (a) (i) What is the most likely genotype of mouse P?

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

  (ii) Explain your answer to (i).

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

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

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

 (b) Mouse Q has the phenotype Bb and mouse R has the phenotype bb.

  Complete this diagram to work out the chance of their offspring having a white coat.

      

female
parent

male parent

  
 chance of offspring having a white coat =  ................................................. [4]
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8 (a) Complete this table to show the arrangement of electrons in these elements.
  Use the Periodic Table on page 24 to help you.
  The first one has been done for you.

element electron arrangement

Ar 2 8 8 −

C

Ca

Cl

  [3]

 (b)  The element with the symbol Ar is found in Group 0 of the Periodic Table.

  (i) What name is given to this Group?

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

  (ii) What chemical property is shared by elements in this Group?

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

  (iii) What physical property is shared by elements in this Group?

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

 (c) The element with the symbol Cl exists as two isotopes.

  Explain the meaning of the term isotopes.

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

 ..................................................................................................................................... [1]
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9 Fig. 9.1 shows graphs of speed against time for journeys made by two cars.

Fig. 9.1

 (a) Look at the following statements about these graphs.

  Put ticks in the boxes to show which statements are true and which are false.

     true false

Car X achieved a higher speed than car Y. 
   

The two cars had equal positive acceleration. 
   

Car X had a lower negative acceleration than car Y.  
      

 [2]

 (b) Car Z has a mass of 1200 kg.

  It is travelling at a uniform velocity of 15 m / s.

  Calculate the kinetic energy of car Z.

 kinetic energy =  ....................................... unit  .............. [3]
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Section B

Answer one part, (a) or (b), of each of the three questions.

Write your answers on the separate answer paper provided.

10 Either

 (a) Look at this information about the organisms living in an area of wooded grassland.

• hares and ground squirrels eat plant leaves and roots
• monkeys eat tree fruits and seeds
• leopards eat monkeys and hares
• snakes eat monkeys
• crowned eagles eat snakes and ground squirrels

  (i) Use this information to construct a food web for this area of wooded grassland.
    Name a producer in this food web. [6]

  (ii) Most of the leopards in this area are killed by poachers.
   Suggest and explain two effects this may have on other organisms in the food web. [4]

 Or

  Part (b) of this question is on p18.
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 (b) A large group of thirty-year-old male smokers of 20 cigarettes per day were studied during 
their lifetime. Fig. 10.1 shows the number of deaths caused by lung cancer in this group at 
various ages. Deaths caused by lung cancer for non-smokers at similar ages are also shown.

1,600

1,200

800

400

0

30 35 40 45 50

age

55 60 65 70 75

non-smoker

number
of

deaths

smoker

Fig. 10.1

  (i) Use Fig. 10.1 to draw conclusions about the effect of smoking on the chances of a thirty-
year-old male dying from lung cancer during his lifetime.

   Give reasons why this data cannot be used to assess the risk of individual smokers in 
the population dying from lung cancer during their lifetime. [4]

  (ii) Describe other harmful effects that smoking may have.
   Suggest measures that can be taken to reduce the harmful effects of smoking. [6]
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 (a) A student is given a blue solution.

  (i) He identifies this as copper(II) nitrate solution. Describe the tests he could use to make 
this identification. [6]

  (ii) The student places two carbon electrodes into the blue solution and connects them to a 
power supply. After a few minutes he notices that the solution and the negative electrode 
(cathode) are changing in appearance.

   Describe and explain these changes in appearance. Include an equation for the reaction 
that takes place. [4]

 Or

 (b) (i) Name two common pollutants of the air. For each pollutant that you name, state one 
source of the pollution and describe one adverse effect on the environment. [6]

  (ii) Nitrogen makes up 79% of the air. Nitrogen is used to make ammonia in the Haber 
process.

N2  +  3H2       2NH3

   A flow diagram of the Haber process is shown in Fig 11.1.

nitrogen
air

natural gas
and water

hydrogen

reaction vessel
15%

85% recycled

ammonia

Fig. 11.1

   Describe the essential conditions needed for the Haber process.
   Explain why 85% of the gases leaving the reaction vessel are recycled. [4]
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12 Either

 (a) A manufacturing company produces aluminium foil of uniform thickness from thick aluminium 
sheet. They use the machine shown in Fig. 12.1.

thick aluminium
sheet

feedback to
rollers

rollers

radiation
detector

radioactive
source

roll of thin
aluminium

foil

Fig. 12.1

  (i)  Explain how the machine always produces aluminium foil of the same thickness. [3]

  (ii) The company can purchase radioactive sources that emit only alpha radiation, beta 
radiation or gamma radiation. Describe a laboratory investigation that can be used to 
decide which of the three radioactive sources the company should use in this machine. 
Include a diagram of the apparatus for this investigation and the results you would 
expect.  [7]

 Or

 (b) (i) It is possible for us to see what has happened to stars in distant galaxies, but it is not 
possible for us to hear what has happened. Explain this difference. [4]

  (ii) Describe an experiment to determine the speed of sound in air. Show how the results are 
used to calculate the speed of sound. [6]
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