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1 (a) Fig. 1.1 shows four fruits.

Fig. 1.1

(i) Give the letters of two fruits which are adapted for wind dispersal.

(ii) Name the part of a flower from which the fruit develops. [1]

(iii) Explain the importance of fruits in the life cycle of a plant.

(b) Cacao trees produce many pink and white flowers from which the fruits develop. The
seeds inside the pods (fruits) are used to make chocolate.

Wild cacao trees grow in rainforests in warm, humid climates. Most kinds of trees
cultivated by humans, such as rubber trees or oil palms, grow best on cleared land, but
cacao trees grow best underneath other rainforest trees. Most cacao trees are grown
without the use of fertilisers or pesticides.

(i) Suggest how the flowers of the cacao tree are pollinated, giving a reason for your
answer.
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(ii) Explain why cultivating cacao trees may cause less damage to rainfore
cultivating other trees.
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2 (a) Ateacher placed a small piece of potassium into a container filled with chlorine

Fig. 2.1 shows what the class observed.

clouds of particles
made of a white solid

«Q)

container initially
full of chlorine gas (

flames

potassium

Fig. 2.1

(i) Suggest the name of the white solid formed when potassium and chlorine react.

(ii) Fig. 2.2 shows a potassium atom and a chlorine atom.

potassium atom chlorine atom

Fig. 2.2
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Describe and explain, in terms of electronic structures, what happen
potassium and chlorine atoms react with each other. You may draw diagra
the space below if it helps you to answer the question.

(b) Metallic potassium can be produced by electrolysis of molten potassium chloride. In
this process, potassium forms at the cathode.

(i) Explain why potassium ions travel to the cathode and not the anode during
electrolysis.

(ii) Describe, in terms of electrons, what happens when potassium ions collide with
the surface of the cathode.
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(@) Fig. 3.1 shows an astronaut on a space walk. His space suit is designed
dangerous electromagnetic radiation from the Sun reaching the astronaut’s body.

Fig. 3.1

(i) Name two types of electromagnetic radiation that can harm the body.

(iii) All electromagnetic waves travel at the same speed. What is the value of this
speed?

(b) The astronaut has a mass of 96 kg. The gravitational field strength on the Moon is
about one sixth of that on the Earth.

State the difference, if any, between

(i) the mass of the astronaut on the Earth and on the Moon,
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(c) The astronaut stands on the surface of the Moon and drops a ball. The
Fig. 3.2 shows the speed of the ball over a period of 1.6 seconds.

2.5

15

speed/ A
mpers 1.0
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0O 02 04 06 08 10 12 14 16
time/s

Fig. 3.2

(i) On the same graph, sketch a line to show the speed of the same ball if it was
dropped on Earth. [1]

(ii) Explain your answer to (c)(i).
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8
(d) A rock on the Moon weighs 6 N. The astronaut lifts it up by 2 metres.
(i) Calculate the work done on the rock.
State the formula that you use and show your working.

formula

working

(ii) If the rock was lifted in 2 seconds, calculate the power used.
State the formula that you use and show your working.

formula

working

(2]

(2]
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9

Fig. 4.1 shows a section through a human heart, seen from the front.

B

A\\>\/(//D

Fig. 4.1

(a) (i) Name the type of tissue found in the walls of the heart, as shown in the shaded
parts in Fig. 4.1.

and [1]

(b) Plants also have transport systems in which liquids flow through vessels. However,
they do not have a pump like the heart.

(i) Explain what makes water flow up through the xylem vessels in a plant.
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(@) Some fuels are listed

animal dung coal wood

State one reason why coal is an example of a fossil fuel whereas the other two are not.

10

below.

(b) Fig. 5.1 shows a simplified diagram of fractional distillation and catalytic cracking which

are both carried out

at an oil refinery. Compounds leaving the fractional distillation

column at M move into the catalytic cracker.

fractional ( catalytic
distillation ; cracker
column /
\_I'_'I__ = W
M ¢ I
| T L
L T [
| o — strong
- heat
L _L
Fig. 5.1
(i) Name the raw material which enters at L. [1]

(ii) Describe briefly two ways, other than colour and odour, in which the mixture of

compounds at M

differs from the mixture of compounds at L.

(iii) Describe briefly two ways in which the mixture of compounds at N differs from the

mixture of compo

unds at M.
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(iv) Some of the compounds in the mixture at N can be used in
polymerisation.

Explain why addition polymers can be made from molecules in the mixture at N but
not from molecules in the mixture at M.

You may draw a diagram if it helps you to answer this question.

(c) A student investigated the combustion products of the liquid fuel ethanol.
He observed that a gas and a colourless liquid were produced.

(i) The student applied a chemical test to the colourless liquid and found that it was
water.

Describe a suitable chemical test for water and its result.

(ii) Complete the equation below for the combustion of ethanol.

C,HsO + — 2C0O, + 3H,0 2]
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2V )

6 Fig. 6.1 shows a cube.

2cm

(@) The mass of the cube is 21.6g.
Calculate the density of the cube.
State the formula that you use and show your working.

formula

working
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(i) Complete the diagrams below to show the arrangement of particles in a
and in a gas.

@, @,

liquid gas

(ii) Explain your answer to (b)(i) in terms of forces between particles.

[2]
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(a) A student peeled a layer of cells from the inside of an onion bulb. He place
drop of water on a microscope slide and covered them with a coverslip.

Fig. 7.1 shows what he saw when viewing the cells through a microscope.

Fig. 7.1
(i) The cells in Fig. 7.1 are similar to each other.

Give the name for a group of similar cells.

............................................................ [1]
(if) State two ways in which the cells in Fig. 7.1 differ from animal cells.
1 ------------------------------------------------------------------------------------------------------------------------------------
2 eeeetueeeeeeesees R AR AR e e AR AR R R SRR AR [2]

(b) The student replaced the water on the slide with a drop of concentrated sugar solution.

He waited for five minutes and then looked at the cells through the microscope again.
B~ =0
\

i) <‘>r N
— s

Fig. 7.2

Fig. 7.2 shows what he saw.
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(i) On Fig. 7.2, label a partially permeable membrane.

(ii) Using your knowledge of osmosis, explain what has happened to the ce
Fig. 7.2.

(c) Onion cells often contain stores of starch. When a person eats an onion, the starch is
digested.

Describe how starch is digested in the human alimentary canal.
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8 (a) A student used the apparatus in Fig. 8.1 to investigate the rate of a reaction.

side-arm _— bung

test-tube —TT
~—_ | ! ::|
| |

excess dilute / |

hydrochloric acid gas syringe piston moves out as
T gas enters the syringe

0.1g magnesium —_|

T
(o]
' X,

Fig. 8.1

The student dropped the magnesium into the acid contained in the side-arm test-tube
and put in the bung. A stopwatch was used to time how long it took for 50 cm® of gas to
collect in the syringe.

The student carried out four experiments A, B, C and D, and the results are shown in
Table 8.1.
Table 8.1

experiment time for 50 cm® of gas to collect in
the gas syringe/seconds

A 36
B 18
c 144
D 72

(i) Explain how the results show that experiment B had a higher rate of reaction than
experiment A.

(ii) The only variable (factor) which was different between the four experiments A, B,
C and D was the concentration of the dilute hydrochloric acid.

Using the letters A, B, C and D, list the experiments in order of decreasing acid
concentration.

(highest concentration)

(lowest concentration) [1]
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(iii) Fig. 8.2 shows a piece of magnesium in a beaker of dilute hydrochloric a
hydrogen ions, present in all aqueous acids, are shown by the symbol « .

N

17

/
hydrogen ions H*

water ——

magnesium

Fig. 8.2

Explain, in terms of ions, why the rate of reaction will change when the

concentration of the acid is changed.

(b) Magnesium reacts with hydrochloric acid to form magnesium chloride and hydrogen

gas.

The chemical formula for magnesium chloride is MgC/,.. Use the Periodic Table on
page 20 to calculate the relative formula mass of magnesium chloride.

Show your working.
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(a) Fig. 9.1 shows a teacher with a torch (flash light). He switches the torch on and
at the mirror.

N\
N\
N\
N\
N\
N\
N\
N\
N\
N\
A
N\
N\
N\
N\
N\
N\
N\
N\
N\
N
/
Fig. 9.1
A ray of light from the torch reflects off the mirror.
Use a ruler to draw a ray of light
(i) from the torch to the mirror,
(ii) reflecting off the mirror. [2]

(b) A torch contains two cells providing a total voltage of 3.0V across the lamp. When the
torch is lit, the current flowing through the lamp is 0.3 A.

(i) Calculate the resistance of the lamp.
State the formula that you use and show your working.

formula

working
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(ii) To measure the current through the lamp and the voltage across the la
student set up the circuit in Fig. 9.2.

— ]t

n
&

&

©

Fig. 9.2

The student sketched a graph of current against voltage for the lamp. This is
shown in Fig. 9.3.

A

current

\

voltage
Fig. 9.3
Does the lamp obey Ohms Law?

Explain your answer.
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