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2 For
Examiner’s

1 Fig. 1.1 shows some cells that are found in the lining of the trachea (windpipe). e

A cell X
B
cellY
Fig. 1.1
(@) (i) Name the parts of cell Y that are labelled A and B.
A e
B e [2]

............................................................................................................................... [2]
(b) Describe the function of cell X.
...................................................................................................................................... [2]
(c) When a person smokes a cigarette, the cilia stop working.
Explain how this can affect the smoker’s breathing system.
...................................................................................................................................... [3]
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3

Fig. 2.1 shows an electrical circuit set up to measure the current going through a lamp and
the voltage across it.

variable resistor

Fig. 2.1

(a) Draw the circuit diagram for the apparatus used in this experiment.

(3]

(b) State one way to increase the current in this circuit.

(c) If the resistance of the variable resistor is increased, state and explain what happens to
(i) the voltmeter reading, ....c..eooooiiiii et
(i) the ammeter readiNg, ...o.oooo oo e e

(ifi) the brightness of the [amMP. ........ooo e

(3]
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(@) Many metals react with dilute hydrochloric acid. A general word equation for the
reaction is shown below.

metal + hydrochloric acid — metal chloride + hydrogen

(i) Describe the test for hydrogen.

(ii) The apparatus shown in Fig. 3.1 can be used to investigate the rate of reaction
between hydrochloric acid and a metal.
To start the reaction, the flask is tilted to mix the reactants.

measuring cylinder
full of water

flask

hydrochloric acid

metal

Fig. 3.1

Describe how the apparatus could be used to compare the rates of reaction
between hydrochloric acid and two metals A and B.

0654/02/0/N/03
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(b) The metals shown below are listed in order of their chemical reactivity.

magnesium (most reactive)
zinc

iron

tin

copper

A student carried out an experiment to investigate rusting of iron nails. He joined small
pieces of different metals to identical iron nails and placed the nails in open test-tubes
which contained a little water. The observations that the student made some days later

are shown in Fig. 3.2.

5
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water ——

metal joined to nail | none (control) tin magnesium copper
observation slight rust heavy rust no rust heavy rust
Fig. 3.2

What conclusions could the student draw from these observations?

0654/02/0/N/03
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4 (a) A batlocates a moth by emitting a pulse of ultrasound as shown in Fig. 4.1. The pulse %

takes 0.2 seconds to reach the moth and return to the bat after reflection. The speed of
ultrasound waves in air is 330m/s.

bat

Fig. 4.1

(i) Calculate the distance between the moth and the bat.
State the formula that you use and show your working.

formula

working

(i) Ultrasound waves travel through the air like sound waves. Explain how these waves
travel.

0654/02/0/N/03
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(iii) Ultrasound waves from a bat have the same amplitude as the sound wave shown >

on the oscilloscope trace in Fig. 4.2, but a higher frequency.

4 )

ANVA
VARV

- J
Fig. 4.2
On Fig. 4.3, sketch the trace that would be produced by the ultrasound waves from
a bat.
4 )
- J
[2]
Fig. 4.3
(b) A locust of mass 2.5 g jumps at a speed of 3m/s.
Calculate the kinetic energy of the locust at this moment.
State the formula that you use and show your working.
formula
working
.................................................................................................................................. J [3]
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pH
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Whenever a person eats food, small amounts of the food are left on and between the teeth. v
Bacteria in the mouth feed on this, producing acids.
(a) Fig. 5.1 shows the pH in a boy’s mouth from the time that he got up to when he went to
bed.
8
// /,4
\ / /
\ | /
7 1 1 7/
i
[ /
| I
Ty I
| |
| | |
6 \ ]/
/
| \
[
\
5
4 i i i
0700 0900 1100 1300 1500 1700 1900 2100 2300
time of day

breakfast

midday meal

evening meal

Fig. 5.1

(i) What is the normal pH in the boy’s mouth?

[1]
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(iii) Toothpastes contain a weak alkali. On Fig. 5.1, draw a line to show what the pH in e
the mouth might be between 08:00 and 12:00 if the boy had cleaned his teeth
immediately after breakfast. 1]
(iv) With reference to Fig. 5.1 and your own knowledge, explain how cleaning your
teeth can prevent tooth decay.
............................................................................................................................... [3]
(b) Fig. 5.2 shows the teeth on one side of a person’s lower jaw.
X
Wt
Fig. 5.2
(i) On Fig. 5.2, label an incisor tooth. (1]
(ii) Describe the function of the teeth labelled X.
............................................................................................................................... [2]
(iii) Tooth decay is more common in the teeth labelled X than in other teeth.
Suggest why this is so.
............................................................................................................................... [2]

0654/02/0/N/03 [Turn over
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Silicon is an important element used to make microchips for electronic devices.
Silicon is obtained from silicon dioxide, SiO,, found in the Earth’s crust.

(@) (i) Name a non-metallic element in the same period of the Periodic Table as silicon.

............................................................................................................................... (1]
(ii) Name a metallic element in the same group of the Periodic Table as silicon.

............................................................................................................................... (1]
(iii) State the number of electrons in the outer shell of a silicon atom.

Explain how you obtained your answer.

............................................................................................................................... (2]

(b) Glass is made by melting a mixture of silicon dioxide and metal oxides.
Two mixtures, A and B, used to make glass are shown below.

mixture A mixture B
silicon dioxide silicon dioxide
calcium oxide calcium oxide
sodium oxide sodium oxide

iron oxide

(i) Suggest and explain a visible difference in the appearance of the two types of glass
made from these mixtures.

............................................................................................................................... [2]
(ii) Underline two phrases in the following list that correctly describe the structure of
glass.
disorderly arrangement of atoms atoms regularly arranged
simple molecules giant structure [2]

0654/02/0/N/03
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(c) The raw materials used to make glass have to be extracted from the Earth. In some >

countries much waste glass is re-cycled.

Fig. 6.1 shows some information about the energy needed to produce one kilogram of
new glass.

extraction, processing
and delivery of raw materials

energy needed 4500 kJ/kg +——>| glass-making ——>| new glass

A

collection, processing
and delivery of re-cycled glass

energy needed 500 kd /kg

Fig. 6.1

Suggest two advantages of re-cycling waste glass.

0654/02/0/N/03 [Turn over
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(a) Fig. 7.1 shows what happens to rays of white light that are shone at two objects, A and v

B.

Fig. 7.1

Suggest what objects A and B might be. Explain your answers.

...................................................................................................................................... [4]
(b) Fig. 7.2 shows a ray of light entering an optical fibre.
Complete the diagram in Fig. 7.2 to show what happens to the ray.
Optical fibre
ray of light
(3]

Fig. 7.2

0654/02/0/N/03
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To the people of ancient Greece the word element meant earth, air, fire or water.

(@) (i)

(ii)

Which of the ancient Greek “elements” would be described today as

acompound, e

agaseous mixture, L

evidence of a chemical reaction? . [3]

Use an example of your choice to explain the meaning of the term element as it is
used in modern Chemistry.

example

L4 0T=Y= 11 0T PO O SRR

(b) The people of ancient Greece used the word atom to describe a tiny particle that could
not be broken into anything smaller.
Fig. 8.1 shows a diagram of an atom as it is understood today.

(i)

(ii)

(iii)

A

Fig. 8.1

Name the particles present in part A.

1on.
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(a) Complete the word equation for photosynthesis.

carbon
dioxide * — *
(2]
(b) Describe the role of chlorophyll in photosynthesis.
...................................................................................................................................... [2]

(c) Some of the substances that are made in photosynthesis are converted into a sugar
called sucrose. The sucrose is transported around the plant.

(i) Name the tissue in which sucrose is transported in the plant.

(ii) Some of the sucrose is transported to the flowers of the plant.

Suggest and explain one reason why flowers need sugar.

(d) (i) With reference to the photosynthesis equation in (a), explain why deforestation
could contribute to global warming.

0654/02/0/N/03
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10 A skier is pulled up a mountain slope by a cable as shown in Fig. 10.1.

50m

Fig. 10.1

(a) The skier weighs 650 N. She travels 100 m along the slope and rises a vertical height of
50m.

(i) Calculate the work done in lifting the skier to the top of the slope. You should ignore
work done against friction.
State the formula that you use and show your working.

formula

working

0654/02/0/N/03
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(b) Skiers use a stick in each hand to help control their motion. The sticks work best when
they only go a few centimetres into the snow.

Fig. 10.2 shows a skier using ski sticks.

Fig. 10.2

Explain, using the terms pressure, force and area,

(i) why the ski stick has a pointed end,

............................................................................................................................... [2]
(i) why the stick has a disc a few centimetres above the pointed end.
............................................................................................................................... [2]
(c) Why does the skier keep the lower surface of her skis smooth and well polished?
...................................................................................................................................... [1]
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11 Limestone is a rock containing calcium carbonate. Limestone may suffer both physical and
chemical weathering.

(a) Describe one process that causes the physical weathering of limestone.

(b) Rainwater reacts with limestone to form a solution of calcium hydrogencarbonate. This
causes the water to become hard.

(i) State two disadvantages of hard water.

(c) Fig. 11.1 shows a simplified diagram of a lime kiln which is used to convert calcium
carbonate into calcium oxide.

calcium carbonate (limestone)
@
g@ -—— very hot air

calcium oxide

Fig. 11.1

0654/02/0/N/03
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19

The balanced equation for the reaction in the lime kiln is
CaCO; — CaO + CO,

Name the type of chemical reaction that produces calcium oxide in the lime Kiln.

Describe briefly how dilute hydrochloric acid could be used to show that a rock
contains a carbonate.
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