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1 (a) Complete the following sentences choosing from the words below.

amps coulombs current parallel

potential difference resistance series

Electric charge is measured in

A flow of electric charge is called a

A voltmeter is used to measure

A voltmeter is connected in with the component. [4]

(b) A student measures the current passing through a wire when a potential difference is
applied across it.

(i) Calculate the resistance of the wire when a potential difference of 0.3V is applied
and the current measured is 0.4 A.

State the formula that you use and show your working.

formula used

working

......................... Q 2
(ii) Calculate the quantity of charge which flows through the wire in one minute.
State the formula that you use and show your working.
formula used
working
......................... C [
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2 Fig. 2.1 shows a small gas burner which can be used to heat water or food contained in a
metal cooking pot. The fuel used in this burner is the hydrocarbon butane, C4H1q.

cooking pot

burner

butane
C4H10
. )

Fig. 2.1

(a) (i) Butane is obtained from crude oil (petroleum). Name the process which is used to
separate butane from the other hydrocarbons in crude oil.

(ii) State one important use, other than as fuels, of hydrocarbons obtained from crude
oil.

(ifi) Butane is normally a gas at room temperature. In the type of burner shown in
Fig. 2.1, butane has been condensed into a liquid.

Suggest what must be done to gaseous butane to turn it into a liquid.

For
Examiner's
Use

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(b) Name the two compounds which are formed when butane is completely burnt.
.......................................................................................................................................... [2]
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3 Dairy cattle are kept to produce milk. The milk is produced and stored in the cow’s udder. For

Examiner's
V- == Use
- N

udder

Fig. 3.1

(a) State two features of a dairy cow that are visible in Fig. 3.1 and show it is a mammal.

(b) Milk contains a lot of protein, fat and calcium.

Outline the function of each of these substances in the human diet.

.................................................................................................................................... (1]

() Tl e esesee s ssse R R
.................................................................................................................................... [1]

() GAICIUM e eeeeeeeeeeeee et ee e R R R R R
(1]
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(c) Some cows have horns, while others do not. The gene that determines whether there
are horns or not has two alleles. Allele A does not produce horns. Allele a does
produce horns. Heterozygous cows do not have horns.

(i) What is the phenotype of a heterozygous cow?

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

(ii) A heterozygous bull was bred with a heterozygous cow.

Complete the genetic diagram to show the chances of her calf having horns.

parents bull with no horns cow with no horns

Aa

gametes O and O O and O

offspring male gametes

O O

aa

female gametes

has horns

chance of the calf having horns is
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4 (a) lodine-123 and iodine-131 are radioactive isotopes of iodine that are used to treat For
patients in medicine. lodine-123 emits gamma radiation and has a half-life of 13.6 | Examiners
hours. lodine-131 emits both beta and gamma radiation and has a half-life of 8 days. Use

(i) What is the meaning of the term half-life?

(i) State and explain two reasons why it would be safer for a patient to use iodine-123
rather than iodine-131.

1 M mmEEE S A AR AR EE A S A EEEEEAEEEEEESEEESEIEESSSSSESESESSESSESSSEESESEESESEEESEEEEEEsEEEEEE:
2. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]
(b) There are people working near the radioactive source.

(i) How might these workers be harmed by radiation from this radioactive source?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]

(i) Give one way in which these workers could be protected from the radiation
emitted.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
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5 (a) Whatis meant by a period in the Periodic Table?

(b) Table 5.1 shows the numbers of protons, neutrons and electrons in four atoms, P, Q, R

and S.
Table 5.1
atom protons neutrons electrons
P 17 18 18
Q 11 12 10
R 17 18 17
S 16 16 16

(i) Explain which atom, P, Q, R or S, is an ion with a positive charge.

(ii) Explain which atom, P, Q, R or S, is a neutral atom with nucleon (mass) number
of 35.

(iii) An element is in Group 3 of the Periodic Table.

State and explain which one of the diagrams below shows an atom of this
element.

© UCLES 2007 0654/02/0/N/07
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(c) The diagram in Fig. 5.1 shows how ions are arranged in the compound sodium For
chloride. Examiner's
Use
O/./@ f_\/‘ KD/ chloride ion
jaar=oaoe B
)/‘/ sodium ion
o O oF
oo &*°
Fig. 5.1
(i) What name is given to the type of structure in sodium chloride?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) Describe briefly how chlorine gas could be made from sodium chloride crystals.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
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6 Fig. 6.1 shows the structure of an insect-pollinated flower.
D
Fig. 6.1
(a) Outline the functions of the parts of the flower labelled A, B and C.
A ------------------------------------------------------------------------------------------------------------------------------------------
B ------------------------------------------------------------------------------------------------------------------------------------------
e ettt oo e essaaa e e RS AR AR RRA e £ R R SRR e e e [31
(b) The flower shown in Fig. 6.1 is pollinated with pollen that came from another flower on
the same plant.
Is this an example of asexual reproduction or sexual reproduction?
Explain your answer.
type Of reProdUCHION ||| e ssssesssss s sss s sss s sss s sss s sses s ssss s ssessane,
OXPIANGALON || e sesssssss s s ss s ss e es s s s st s et s e snma
.......................................................................................................................................... [1]
(c) After pollination, structure D is fertilised.
What will structure D develop into after it has been fertilised?
..................................................................... [1]
© UCLES 2007 0654/02/0/N/07
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(d) The ovary of a flower develops into a fruit after fertilisation. Fruits help to disperse the

For
seeds inside them. Examiner's
Use
Draw a fruit that is dispersed by animals.
Label the fruit to explain how it is adapted for animal dispersal.
[3]
(e) A student carried out an experiment to find out what conditions some lettuce seeds
needed in order to germinate.
Table 6.1 shows his results.
Table 6.1
set of seeds | air present | soil present | water present| light present did s_eeds
germinate?
A yes yes yes yes yes
B no yes yes yes no
C yes no yes yes yes
D yes yes no yes no
E yes yes yes no no
(i) Which conditions did the lettuce seeds need for germination?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(ii) State one factor that the student should have kept constant in his experiment.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
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7 The arrows in Fig. 7.1 show the horizontal forces acting on a car moving forwards.

In each case the length of the arrow indicates the size of the force.

A

Fig. 7.1

(@) Which diagram or diagrams show a car which is

(i) slowing down,

(ii) accelerating,

(b) (i) A carof mass 1000kg travels 320m in 20s.
Show that the speed of the caris 16 m/s.
State the formula that you use and show your working.

formula used

working

© UCLES 2007 0654/02/0/N/07
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For
(ii) Calculate the kinetic energy of the car. Examiner's
Use
State the formula that you use and show your working.
formula used
working
........................... Jo2
(c) A car headlamp has a power rating of 60 W.
(i) Calculate the current passing through the headlamp when the voltage across it is
12V.
State the formula that you use and show your working.
formula used
working
......................... A [2
(ii) State how many joules of energy will be converted every second in the headlamp.
......................... g
© UCLES 2007 0654/02/0/N/07 [Turn over
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8 A student added four substances, A, B, C and D, to four separate beakers each with For
25 cm?® of dilute sulphuric acid as shown in Fig. 8.1. Examiner's
Use

. substance
stirring rod

+— 25cm? dilute
sulphuric acid

Fig. 8.1

The observations which the student made are shown in Table 8.1.

Table 8.1
pH of the mixture
substance observations after any reaction is
complete
A e gas given off which turns limewater milky >
e colourless solution formed
B e gas given off which turns limewater milky 3

e blue solution formed

e gas given off which burns with a squeaky
C pop when ignited 3
e colourless solution formed

e no gas given off
e Dblue solution formed

(@) (i) State and explain in which experiment the greatest amount of acid was
neutralised.

© UCLES 2007 0654/02/0/N/07
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(ii) Explain which one of the substances, A, B, C or D, could have been magnesium For

carbonate. Examiner's
Use

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]

(iii) Explain which one of the substances, A, B, C or D, could have been copper(II)
oxide.

(2]

(b) Sulphuric acid occurs in acid rain which forms when rain falls through polluted air.

Explain how the burning of a fossil fuel, such as coal, can lead to the formation of acid
rain.

(c) Dilute sulphuric acid is a solution of hydrogen ions and sulphate ions in water.

Describe a chemical test which would show that sulphuric acid contains sulphate ions.

© UCLES 2007 0654/02/0/N/07 [Turn over
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9 Fig. 9.1 shows three cells in a leaf.

—— direction
of water
movement

cell A cell B cellC

Fig. 9.1

(@) Name the tissue in which these cells are found.

(b) Describe one feature, shown in Fig. 9.1, which indicates that these cells are adapted
for photosynthesis.

(c) The arrows in Fig. 9.1 show the direction in which water is moving between these cells.

(i) Name the process by which the water is moving.

(1]

(i) Which cell, A, B or C, must have the highest concentration of solutes in its cell
sap?

Explain your answer.

© UCLES 2007 0654/02/0/N/07
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(d) Complete the sentences to explain how water is absorbed by a plant and transported to For
its leaves. Use some of the words listed below. Examiner's
Use
guard cells leaf epidermis leaves phloem respiration
root hairs stem transpiration xylem
Water enters a plant throughits . The water moves through the cells
towards the centre of the root. It enters the vessels, which are

empty tubes leading up through the root and stem and into the leaves. The water is

pulled up because is happening in the leaves. [3]

(e) Outline two ways in which the tissues in a leaf are supported.

(f) The leaf cells shown in Fig. 9.1 contain starch, which has been made by
photosynthesis. An animal eats the leaf.

(i) Name the enzyme in the animal’s digestive system that digests starch.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) Name the substance that is produced when starch is digested.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
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10 Some children are swimming in a swimming pool. For
Examiner's

(@) When they are under the water, they can still hear sounds from the surface. Use

Suggest how sound travels through water.

(b) The children make some small waves on the surface of the water.
Are these waves longitudinal or transverse?

Explain your answer using a labelled diagram.

(c) When the children leave the pool, the water on their bodies evaporates.

Explain how this evaporation takes place in terms of particles.

© UCLES 2007 0654/02/0/N/07
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(d) There is a lamp at the bottom of the pool. Fig. 10.1 shows a ray of light from the lamp For

travelling up to the surface. Examiner's
Use

air
surface

water

— bottom of pool

lamp

Fig. 10.1

(i) The ray of light passes through the surface of the water and up into the air.

On the diagram, draw the path of the ray as it leaves the water and goes through
the air. [2]

(ii) State the name of the process in (i).

© UCLES 2007 0654/02/0/N/07 [Turn over
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11 (a) Cellulose is a compound found in plants. For
Plants obtain the carbon atoms they need to make cellulose from carbon dioxide which | Examiner's
is taken in through their leaves. Use

Name the other elements which are present in cellulose.

(b) Amino acids are compounds found in all living organisms. The chemical formula of a
typical amino acid is C,Hs0,N.

(i) Explain why the nitrogen atoms needed by the plant to make amino acids cannot
be obtained directly from the nitrogen molecules in the air.

(c) Many of the nutrients that plants need for growth are obtained from the soil. Some of
these nutrients are salts released when rocks are broken down by weathering followed
by erosion.

Describe one way in which rocks are weathered by physical processes.

© UCLES 2007 0654/02/0/N/07
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(d) When water flows over certain types of rock, compounds enter the water making it For
hard. Examiner's
Use

(i) Name a metallic element whose ions cause hardness in water.

(ii) A student carries out experiments into removing hardness from water. He
measures hardness by finding the volume of soap solution which must be added to
equal volumes of water in order to form a permanent lather.

His experiments and results are shown in Table 11.1.

Table 11.1
. : : soap volume needed for
experiment details of experiment 3
permanent lather /cm
1 control (no water treatment) 12.0
0.5 g of sodium carbonate dissolved in
2 4.0
the water
5.0 g of sodium chloride dissolved in
3 12.0
the water
1.0 g of sodium carbonate dissolved in
4 0.5
the water

Explain which of the student’s experiments was the most successful in removing
hardness.

© UCLES 2007 0654/02/0/N/07
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