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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 an amoeba, which is a single-celled animal.

nucleus
A

Fig. 1.1

 (a) How does Fig. 1.1 show that amoeba is not a plant?

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

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

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

 (b) State the name and describe the function of the structure labelled A.

name  .................................................

function  ............................................................................................................................

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

2
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 (c) The nucleus contains chromosomes.

  Use the terms gene and allele to briefly describe the structure and function of 
chromosomes.

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

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

 ....................................................................................................................................  [3]
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2 Different compounds may have different types of bonding.

 (a) Lithium reacts with fluorine to make the compound lithium fluoride.

  Fig. 2.1 shows the arrangement of electrons in atoms of lithium and fluorine.

lithium atom fluorine atom

Fig. 2.1

  (i) Name the type of bonding in lithium fluoride.

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

  (ii) Draw a diagram to show the arrangement of electrons in lithium fluoride.

[2]
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 (b) In the Haber process, hydrogen and nitrogen react to form ammonia.

  (i) Complete Fig. 2.2 to show the arrangement of electrons in ammonia.

   Use  to represent hydrogen electrons and  to represent nitrogen electrons.

 Fig. 2.2 [3]

  (ii) Write a balanced equation for the reaction between hydrogen and nitrogen.

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

  (iii) State two essential conditions used in the Haber process.

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

2. ...............................................................................................................................
[2]
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3 Fig. 3.1 shows a vacuum flask, designed to allow liquids such as coffee to remain hot for 
several hours.

screw stopper

plastic cover

silvered glass walls

vacuum between glass walls

Fig. 3.1

 Explain how each of the following helps to keep the coffee hot.

 (a) the screw stopper

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

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

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

 (b) the silvered glass walls

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

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

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

 (c) the vacuum between glass walls

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

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

 ....................................................................................................................................  [2]
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4 Fig. 4.1 shows human male and female reproductive systems.

male

A
B

female

Fig. 4.1

 (a) Name and give the functions of the parts labelled A and B.

A name  ........................................................................................................................

function  .....................................................................................................................

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

B name  ........................................................................................................................

function  .....................................................................................................................

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

 (b) Birth control can be achieved by a surgical procedure on a man or on a woman.

  (i) Mark with crosses (✗) on Fig. 4.1 where this procedure is carried out on both the 
male and the female reproductive systems. [2]

  (ii) Birth control can also be achieved by non-surgical methods.

   Name two of these methods.

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

2. ..................................................................  [2]
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5 Zinc reacts with dilute hydrochloric acid.

Zn + 2HCl  ZnCl 2 + H2

 An excess of zinc was added to dilute hydrochloric acid at 25 °C.

 The volume of hydrogen produced in this reaction was measured at room temperature and 
pressure using the apparatus shown in Fig. 5.1.

zinc

gas syringe

dilute hydrochloric
acid

Fig. 5.1

 Results from this investigation were used to plot a graph.
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 (a) What volume of hydrogen was collected after 100 seconds?

 ................................. cm3 [1]

 (b) The reaction stopped after 50 cm3 of hydrogen had been collected.

  (i) Use the graph to state the time at which the reaction stopped.

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

  (ii) Explain why no more hydrogen was produced after this time.

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

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

 (c) The investigation is repeated using identical conditions except that the temperature of 
the hydrochloric acid is 40 °C instead of 25 °C.

  Sketch on the graph the curve you would expect for this second investigation. [2]

 (d) Calculate the mass of zinc that reacted with hydrochloric acid to release 50 cm3 of 
hydrogen.

 mass of zinc =  .............................................  g [3]
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6 Fig. 6.1 shows a crane in operation.

 The fixed weight C balances the arm of the crane when it has no load.

 Moveable weights A and B balance the load on the crane.

moveable
weights

load

10 m

8 m

12 m

fixed
weight

A B C

Fig. 6.1

 (a) Weight A is 3000 N and weight B is 5000 N.

  Calculate the weight of the load being lifted by the crane, in newtons.

 weight of load =  ............................................. N [3]
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 (b) The crane lifts this load a vertical height of 7 m.

  Calculate the work done in lifting the load.

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

 (c) The crane takes 6 seconds to lift the load a vertical height of 7 m.

  Show that the power required is 9800 W.

[2]

 (d) The crane uses an electric motor with a maximum power output of 15000 W.

  Why does the crane need a motor with a power output higher than 9800 W?

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

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

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

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

www.theallpapers.com



12

5130/02/O/N/09© UCLES 2009

For
Examiner’s

Use

7 A student investigates the effect of changing light intensity on the rate of photosynthesis.

oxygen

water plant

Fig. 7.1

 She counts the number of bubbles of oxygen produced in one minute when the lamp is 
placed at different distances from the water plant.

 Her results are shown in the table.

distance / cm 5 10 15 20 25 30

bubbles in one minute 28 19 11 6 3 2

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

  (ii) Draw a best-fit curve. [1]
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 (b) (i) Suggest the relationship between the rate of photosynthesis and the distance of 
the lamp from the water plant.

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

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

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

  (ii) Explain this relationship.

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

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

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

 (c) Suggest another factor that has an effect on the rate of photosynthesis.

 ....................................................................................................................................  [1]
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8 Fig. 8.1 shows apparatus used in the electrolysis of dilute sulfuric acid.

gas A

positive electrodenegative electrode

hydrogen

Fig. 8.1

 (a) At the negative electrode hydrogen gas is released.

  (i) Describe a test to prove that this gas is hydrogen.

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

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

  (ii) Write an equation for the formation of hydrogen gas from hydrogen ions at the 
negative electrode.

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

 (b) (i) What is the name of gas A, produced at the positive electrode?

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

  (ii) Explain why the volume of gas A is only half the volume of hydrogen produced in 
the same time.

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

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

 ............................................................................................................................  [2]
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9 Fig. 9.1 shows a coal-fired power station used to generate electricity for supply to homes and 
factories.

coal

furnace
steam turbine

generator transformer

national grid lines

Fig. 9.1

 (a) Describe the energy transfers that take place at each of the following stages.

  coal is burned  ................................. energy to .............................  energy

  water turns into steam  ................................. energy to .............................  energy

  generators make electricity  ................................. energy to .............................  energy
[3]

 (b) The transformer is used to step up the voltage of the electricity before it is sent to 
customers via the National Grid.

  Fig. 9.2 shows a laboratory model of a step-up transformer.

secondary coil
3600 turns

primary coil
300 turns
12 V, 4 A

Fig. 9.2

  (i) Calculate the output voltage of the secondary coil of this model transformer.

 voltage =  .............................................  V [3]
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  (ii) The voltage of the National Grid power lines is 250 000 V.

   A step-down transformer converts this to 240 V for use in homes.

   Explain why the voltage used for the National Grid is much higher than that used in 
homes.

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

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

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

 ............................................................................................................................  [2]
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Answer one part, (a) or (b), of each of the three questions.

Write your answers on the separate answer paper provided.

10 Either

 (a) Fig. 10.1 shows the carbon cycle.

coal, oil
and gas

gradual production of
fossil fuels

carbon dioxide in
atmosphere

Fig. 10.1

  (i) Explain how photosynthesis, animal nutrition, respiration and combustion are involved in 
the carbon cycle. [7]

  (ii) The carbon cycle maintained a constant percentage of carbon dioxide in the atmosphere 
for thousands of years, but during the past 100 years this has increased.

   Use ideas from Fig. 10.1 to suggest why this has happened. [3]

  Part (b) of this question is on p18.
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 (b) Fig. 10.2 shows the results of five independent investigations into the effect of physical activity 
on heart disease.

risk of
dying from

heart disease

level of physical activity

very
high

low

none very active

Fig. 10.2

  (i) Describe coronary heart disease.

   What do the results shown in Fig. 10.2 suggest about the effect of physical activity on the 
risk of heart disease?

   Use ideas about the circulatory system to suggest why physical activity may have this 
effect. [6]

  (ii) It has been suggested that eating a balanced diet may help to prevent heart disease. 
Suggest why this may be true.

   What other factor, not related to diet or physical activity, may increase the risk of heart 
disease? [4]
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 (a) A laboratory technician is unsure whether he has put the correct labels on the three bottles 
shown in Fig. 11.1

zinc
sulfate

1 mol / dm3

nitric
acid

1 mol / dm3

sodium
carbonate

1 mol / dm3

Fig. 11.1

  Explain how the technician could use chemical tests to identify the solution in each bottle.
[10]

 Or

 (b) The flow diagram in Fig. 11.2 shows how lime and slaked lime are manufactured from 
limestone.

limestone

calcium carbonate

CaCO3

lime
reaction A

calcium oxide

CaO

slaked lime
reaction B

calcium hydroxide

Ca(OH)2

Fig. 11.2

  Reaction A is endothermic and reaction B is exothermic.

  (i) Using information from Fig. 11.2, describe how lime and slaked lime are manufactured.

   Include balanced equations for the reactions involved.

   Other than in this process, state a commercial use for limestone and a different use for 
slaked lime. [7]

  (ii) Calculate the maximum mass of calcium hydroxide that can be made from one tonne of 
calcium carbonate. [3]
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 (a) The isotope strontium-90 decays by �-emission to yttrium-90.

  Yttrium-90 decays by �-emission to zirconium-90.

  An atom of strontium-90 is 90
38Sr.

  The half-life of strontium-90 is 29 years. Fig. 12.1 shows how the activity of a sample of 
strontium-90 decreases with time.

activity

years
250 50 75 100

Fig. 12.1

  (i) Explain what is meant by the terms radioactive decay and half-life.

   Write equations for the radioactive decay of strontium-90 to zirconium-90.

   How long would it take for the mass of strontium-90 in a 52 mg sample to decrease to 
13 mg? [6]

  (ii) Describe an experiment that you could perform to show that strontium-90 emits only 
�-particles rather than �-particles or gamma rays during its radioactive decay. [4]
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 (b) Fig. 12.2 shows the paths of light rays from a fish in a river to the eye of a fisherman.

air

water

water surface

Fig. 12.2

  (i) Explain what happens to these rays of light as they travel from the fish to the fisherman’s 
eye.

   Why may this cause a problem as the fisherman tries to spear the fish? [5]

  (ii) Draw a ray diagram to show the formation of a virtual image by a single convex lens.

   Explain how this lens may be used as a magnifying glass. [5]
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