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Section A

Answer all the questions.

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

1 A student investigates how the activity of an amylase enzyme varies with temperature.
Her results are shown in the bar chart in Fig. 1.1.

Fig. 1.1

(a) (i) What is an enzyme?

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

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

(ii) Describe the reaction that is helped by amylase.

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

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

activity of
amylase

temperature / °C

0
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(b) (i) Use Fig. 1.1 to describe the effect of increase in temperature on the activity of the
amylase.

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

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

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

(ii) Explain the change in activity of the amylase above 40 °C.

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

(c) State two conditions which must be the same for each experiment in this investigation.

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

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

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

......................................................................................................................................[2]
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2 Fig. 2.1 contains definitions of three scientific terms.
Choose the correct terms from the list to complete the table.

diffusion mass

osmosis polyester

protein weight

Fig. 2.1
[3]

the movement of gas molecules, from a region of
their higher concentration to a region of their lower
concentration, down a concentration gradient

a macromolecule made by joining together amino acids

a measure of the amount of substance in a body

scientific term definition
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3 Crude oil is a mixture of many different hydrocarbons. Before use the crude oil is separated
into several fractions.

(a) The list contains some of the apparatus that is used to separate crude oil into fractions
in the laboratory.

condenser

five test-tubes

flask

thermometer

(i) Draw a diagram of the apparatus after it has been set up.
Label each piece of apparatus.

[4]

(ii) Mark with C on your diagram the place where you would put the crude oil and mark
with F the place where you would obtain one of the fractions. [2]

(b) Name and give a use for two of the fractions obtained from crude oil.

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

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

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

......................................................................................................................................[4]
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4 Fig. 4.1 shows a light ray being reflected from the surface of a mirror.

Fig. 4.1

(a) (i) Complete the three labels in Fig. 4.1. [3]

(ii) What is the relationship between the angles P and Q?

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

mirror

light ray

angle of
angle of

P Q

……………………

……………………

……………………
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(b) Light can also be reflected using a prism. Fig. 4.2 shows two prisms being used in a
periscope.

Fig. 4.2

(i) Complete the ray of light in Fig. 4.2 to show how it passes through the periscope to
the eye of the observer. [1]

(ii) When a ray of white light hits a prism at an angle different from that shown in the
periscope, dispersion occurs.
Complete Fig. 4.3 to show this dispersion.

Fig. 4.3
[3]

ray of light

prism

prism

periscope

eye of
observer

ray of
light
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5 Fig. 5.1 shows how the concentration of sugar in the leaves and stem of a green plant varies
during one day.

Fig. 5.1

(a) Plants make their own food in the form of sugar.

(i) Name the process by which sugar is produced.

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

(ii) Complete the word equation for this process.

___________________ + ___________________ → glucose + oxygen [2]

(b) (i) Using the graph, describe how the concentration of sugar in the leaves varies
during a 24 hour period.

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

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

(ii) Suggest an explanation for these changes in concentration.

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

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

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

00.00             06.00            12.00            18.00             24.00

time of day

sugar
concentration
in stem

sugar
concentration
in leavesconcentration

of sugar
(arbitrary units)

0

10

20
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(c) Fig. 5.1 shows that the highest sugar concentration in the leaves occurs at about 15.00
hours, but the highest concentration of sugar in the stem occurs at about 16.00 hours.
Suggest an explanation for this.

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

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

......................................................................................................................................[2]
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6 Study these symbol equations.

A KOH + HCl → KCl + H2O

B Zn + 2HCl → ZnCl2 + H2

C CaCO3 + H2SO4 → CaSO4 + CO2 + H2O

D CH4 + 2O2 → CO2 + 2H2O

E 2Na + Cl2 → 2NaCl

(a) Choose from the letters A, B, C, D and E to answer the following questions.
You may use each letter once, more than once, or not at all.

(i) Which equation shows the production of a flammable gas?

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

(ii) Which equation shows a neutralisation reaction?

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

(iii) Which equation shows the combustion of a fuel?

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

(iv) Which equation shows the synthesis of a compound from elements?

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

(v) Which equation does not show the formation of a salt?

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

(b) Write in the boxes the word equation for the symbol equation C.

[2]

For
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7 Fig. 7.1 shows a fairground ride with chairs carried round on a wheel.

Fig. 7.1

(a) The average mass of one chair occupied by a person is 200 kg.
The radius of the wheel is 10.5 m.

(i) What is the average weight, in Newtons, of one chair occupied by a person?
(The weight of 1 kg mass is 10 N)

weight = _________ N [1]

(ii) Calculate the work done when an occupied chair is raised from the bottom of the
wheel to the top.
Show your working and give the unit for your answer.

work done = _________ unit ______ [4]

chair A

For
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(b) The circumference of the wheel is 66 m.
The wheel makes one turn each minute.
Calculate the speed at which each chair travels.
Show your working and give your answer in m/s.

speed = _________ m/s [2]

(c) Calculate the moment about the centre of the wheel caused by the weight of chair A
and its occupant.
Show your working and give the unit for your answer.

moment = _________ unit ____ [3]

For
Examiner’s

Use
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8 Fig. 8.1 gives information about six foods.

Fig. 8.1

(a) From Fig. 8.1, choose one food that would provide a lot of energy.
Give a reason for your choice.

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

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

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

(b) A man has a heart attack. He is told that avoiding certain foods will help to prevent him
having a second heart attack.

(i) Suggest two foods in Fig. 8.1 that he should avoid.

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

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

(ii) Give a reason for your choice.

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

...............................................................................................................................[1]
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9 Hydrogen peroxide decomposes into water and oxygen.
The reaction is catalysed by the black solid manganese(IV) oxide.
In an experiment, 1.0 g of manganese(IV) oxide was added to a solution of hydrogen peroxide
and the volume of oxygen released was measured every minute.
The results of this experiment are shown in Fig. 9.1.

Fig. 9.1

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

(ii) Draw a smooth curve through the points.

Label this curve A. [1]

(b) The experiment is repeated with all conditions kept the same, except that the hydrogen
peroxide is diluted with an equal volume of water.
Sketch on the grid the curve you would expect for this repeat experiment.
Label this curve B. [2]

time / minutes

 volume of
oxygen / cm3

0 5 10

time /
minutes

volume of
oxygen / cm3

0         1         2         3         4         5

0        15       23       26       27       27
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10 Fig. 10.1 shows the decay curve for a radioactive isotope.

Fig. 10.1

(a) What is meant by the term radioactivity?

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

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

(b) Use the graph to find the half-life of this radioactive isotope.
Show on the graph how you work out your answer.

half-life = _________ minutes [2]

time/mnts

activity/counts

per second

0
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

25 50 75 100 125 150 175 200 225 250
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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.

11 Either

(a) (i) Explain how pollen from one plant can fertilise the ovules of another plant.
Include in your answer descriptions of transfer of pollen and fertilisation of ovules. [5]

(ii) The colour of fruit produced by a plant is controlled by a pair of alleles.
Red is the dominant colour and yellow is recessive.
A farmer uses pollen from a heterozygous red-fruited plant to fertilise the flowers of a
homozygous yellow-fruited plant. He uses the seeds from the fruit of this plant to grow
100 new plants.
Predict and explain the number of yellow-fruited plants that he obtains.
You may use a genetic diagram to make your answer clear.
Use the symbol R for the dominant allele and r for the recessive allele. [5]

Or

(b) (i) The body temperature of a human varies little despite large changes in the temperature
of the surroundings.
Describe how humans maintain a constant body temperature. [4]

(ii) Explain how urea is excreted from the human body. In your answer give details of the
route followed by urea from the liver where it is formed, until it is removed from the body.
Why is it essential for urea to be removed from the body? [6]

© UCLES 2004
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12 Either

(a) In the Periodic Table, Group I contains the alkali metals and Group VII contains the halogens.

(i) Describe trends in the properties of the elements in these two Groups of elements. [6]

(ii) Sodium is an alkali metal with the electron arrangement 2,8,1 and chlorine is a halogen
with the electron arrangement 2,8,7.
Using this information, draw a diagram to show bonding in the compound sodium chloride.

[4]

Or

(b) Copper metal is purified by electrolysis.
A simplified diagram of the cell used is shown in Fig. 12.1.

Fig. 12.1

(i) Write ionic equations for the reactions taking place at the electrodes. [4]

(ii) Describe and explain any changes in the mass of the electrodes and in the concentration
of the solution. [6]

impure copper pure copper

© UCLES 2004
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13 Either

(a) A student did an experiment to find the resistance of a piece of wire.
Her results are shown in Fig. 13.1.

Fig. 13.1

(i) Describe how the student could have carried out this experiment.
Include a circuit diagram in your answer. [6]

(ii) Explain how the student’s results are consistent with Ohm’s Law.
Why does an electric light bulb not obey Ohm’s Law? [4]

Or

(b) Fig. 13.2 shows apparatus used to test the thermal conductivity of a copper rod and a plastic
rod.

Fig. 13.2

(i) Describe the results you would expect from this experiment.
Explain your answer in terms of the behaviour of electrons, atoms and molecules.
Describe how the different thermal properties of copper and plastic are used in the
kitchen. [7]

(ii) Metals expand when heated.
Describe and explain one everyday consequence of the thermal expansion of metals. [3]

copper

water at 90°C

plastic

wax

potential
difference

across wire
/volts

current in
circuit
/amps
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