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(a) Fig. 1.1 shows an extension-load graph for a spring.

For
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extension/cm 12 C
8 - d
4 - 7
0 'l
0 2 4 6 8
load/N
Fig. 1.1

With no force on the spring, it has a length of 10.0cm.

What force is acting on the spring when its length is 18.0cm?

10

(2]
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(b) Fig. 1.2 shows the same spring being used in a device for weighing objects. T
pulls down on one side of a wooden strip with a force of 8.0N. The wooden s

horizontal.
object
6.0cm 12.0cm
L
pivot wooden strip
stretched
spring
Fig. 1.2

(i) Calculate the anticlockwise moment, about the pivot, of the force in the spring.

(2]

(ii) State the clockwise moment of the weight of the object. The weight of the wooden
strip can be ignored.

(iii) Calculate the weight of the object.

(1]

(c) lIdentical apparatus is used to weigh the same object on the Moon. The wooden strip is
horizontal but the pivot is not in the same position as it is on Earth.

Explain why.
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When sodium burns in chlorine, sodium chloride is produced. The structure o
chloride is illustrated in Fig. 2.1.

Fig. 2.1

(@) What type of bonding is present in sodium chloride?

...................................................................................................................................... [1]
(b) State the formula of sodium chloride.

...................................................................................................................................... [1]
(c) Explain why solid sodium chloride does not conduct electricity.

...................................................................................................................................... [1]
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3 Fig. 3.1 shows the apparatus used to investigate how the rate of photosynthesis va
light intensity.

lamp

water

distance d/cm

Fig. 3.1
Bubbles of gas are given off as the plant photosynthesises.
The number of bubbles given off in a time of 20 seconds is counted.
The distance d, between the lamp and the plant, is changed and the experiment is repeated.

Fig. 3.2 shows the results of the investigation.

distance number of bubbles
d/cm in 20 seconds

5 40
10 25
15 20
20 15
25 10
30 8
35 5
40 2
50 1
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50
number of 40
bubbles
in 20 secs
30
20
10
0
0 10 20 30 40 50 60
distance d/cm
(a) Name the gas in the bubbles.
...................................................................................................................................... [1]
(b) Plot the data in Fig. 3.2 on the grid above. [3]
(c) How does the rate of photosynthesis vary with increasing distance of the lamp?
...................................................................................................................................... [1]
(d) Suggest why, in a lake, very few water plants grow at depths greater than 20 m.
...................................................................................................................................... [1]
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4 Fig. 4.1 shows water droplets from a nozzle falling on a plant. The nozzle gives eac
a positive charge.

'— nozzle

Fig. 4.1
(@) Explain why the droplets spread out as they leave the nozzle.

(b) The plant gains a negative charge. Explain why this makes the water droplets move
towards the plant.
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(c) Every 20 seconds, 5.0 x 107 water droplets come out of the nozzle. Each drople
a charge of 1.8 x 107" C.

Calculate

(i) the charge carried away by the droplets in 20,

(1]

(ii) the charge carried away by the droplets in 1.0s,

(1]

(iii) the electric current from the nozzle.

(1]
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Fig. 5.1 shows the apparatus used to investigate the composition of air.

air copper
| | |
e
> | ? |
_ HEAT .
gas syringe gas syringe
Fig. 5.1

Air is passed over hot copper from one syringe to the other. One of the gases of the air, X,
reacts with the copper, which changes colour from brown to black.

The results obtained from the experiment are as follows:
initial volume of air in the syringe = 75.0 cm?3
final volume of gas in the syringe = 60.0 cm3

(@) Name the gas X.

...................................................................................................................................... [1]
(b) (i) What is the volume of gas X in the sample of air?
................................ cmd [1]
(ii) Calculate the percentage by volume of gas X in the air.
............................................................................................................................... [2]

(c) Air contains about 1% of argon.

(i) In which group of the Periodic Table is argon?
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6 (a) State the function of red blood cells.

(b) (i) State two structural adaptations of human red blood cells that help them to carry
out their function.

Fig. 6.1

(i) Name A and B.
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7 (a) Complete the following sentences about energy changes in a hydroelectri
station.

In a hydroelectric power station, water flows downhill. As it falls, the ..........cccccccc

energy of the water is changed into .........cccccccennninins energy. In the generators,
............................. energy is changed into ............................. energy. Friction causes
some energy to be wasted as ..........ccccceeeeeiinns . [3]

(b) One generator produces 72000 000 J of energy in 12 minutes.

(i) State an equation for calculating power.

(ii) Calculate the power of the generator.

(2]

8 Fig. 8.1 shows the solubility of ammonia in water at different temperatures.

temperature/°C 0 10 20 30 40 50

solubility of ammonia
g per 100 g water

90 69 53 41 31 24

Fig. 8.1
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(a) On the grid below, plot a graph of solubility against temperature.

100

solubility in
g per 100 g water

80

60

40

20

0 10 20 30 40 50
temperature/°C 2]

(b) Use the graph to find the solubility of ammonia at 25 °C.
.............................. g per 100 g water. [1]
(c) When ammonia solution is heated, ammonia gas is given off.

(i) What is the maximum mass of ammonia that can be dissolved in 100 g of water at
20°C?

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

(ii) If this solution is heated to 40 °C, what mass of ammonia gas will be given off?

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

(iii) If 17 g of ammonia has a volume of 24 dm3, what is the volume of the gas given off

in (c)(ii)?
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9 (a) Explain what is meant by excretion.

(c) Fig. 9.1 is a diagram of a kidney and its blood vessels.

b

\

\
[\

Fig. 9.1
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10 Fig. 10.1 shows a ray of light, A, passing through a glass block and a ray B arrivin
X.

ray A glass block
ray B
20° X
ray\A\
Fig. 10.1
(a) On Fig. 10.1, draw ray B passing through and out of the block. [3]

(b) What is the angle of incidence of ray B at point X?

(ii) When the angle of incidence is 54°, the angle of refraction is 35°.

Calculate the refractive index of the glass.

(2]
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11 Ethanol is made by the fermentation of glucose.

(a) Describe the essential conditions for the fermentation of glucose to form ethanol.

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

(b) Balance the equation for the fermentation of glucose.

CeHi.0g———— o C,H,OH + ....... Co, [1]

(c) State one industrial use of ethanol.
...................................................................................................................................... [1]

12 Breathing in smoke from burning coal, oil, wood or cigarettes can damage the lungs.

Name two air pollutants, other than carbon monoxide, that are harmful to the lungs.

For each one, explain the way in which the lungs are affected.

1 oY {11 = T o | SRR [1]
I OOl oo ———————
...................................................................................................................................... [1]

P2 o To |11 = o | USSP [1]
2] 1= o] S PP OPPPR PP
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18
13 Wires in a mains cable are different colours.
(a) State the colour or colours of
(i) theliVe WIre, ..o
(i) the NEULIAI WIrE, .....ooiiiiii e e

([i])  the @arth WIre. ... e

(3]
(b) Which wire should be connected to the fuSe? ... 1]
(c) A plug is connected to a kettle. The element of the kettle is rated at 2.0 kW, 230V

(i) Calculate the current in the element of the kettle.

(2]
(ii) Three fuse ratings are available. These are 5A, 10 A and 15A.

State which fuse rating is most suitable for the plug of the kettle.

14 Butane is a fuel obtained from petroleum (crude oil). It is used as a fuel because it burns in
air giving a large amount of energy.

(@) Name the process used to obtain butane from petroleum.

...................................................................................................................................... [1]
(b) Butane belongs to a homologous series of hydrocarbons.
(i) Name this hOMOIOGOUS SEIES. ......eiiiiiiiiiiiiiiieeie e 1]
(ii) State two characteristics of a homologous series.
............................................................................................................................... [2]

(c) What type of bonding is present in a molecule of butane?
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A woman starts to menstruate on November 1st.
(i) On which day does she expect to ovulate?
(ii) She does not become pregnant.

On which day does she expect to begin menstruation again?

(iii) The days of the following month, December, are listed
1234567891011121314151617 18 192021 22 23 24 25 26 27 28 29 30 31
write the word fertile under the days when an egg is most likely to be fertilised. [1]
Complete the following sentence by choosing words from the list below.

Each word may be used once, more than once or not at all

fetus ovary sperm uterus zygote
An egg fuseswitha ... toforma .....cccoovveeeeiiiiis which develops into
a ball of cells that implants in the wall of the ...............cccccoos , Where it grows into a

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

16 The following is a list of substances.

ammonium sulphate calcium carbonate chlorine

copper nitric acid sulphur dioxide

Use the list to answer the questions. Each substance may be used once, more than once
or not at all.

Name the substance that

(a)
(b)
(c)
(d)
(e)

reacts with ammonia to produce a fertiliSer, ... [1]
reacts with dilute sulphuric acid to produce a colourless gas, .......cccccccouiiiiiiiieeeennnnns 1]
is used to control the acidity Of SOIl, ......ocociiiiiiie e [1]
forms a covalent compound when reacted with hydrogen, ..........cccccoeeiiii . [1]

forms an alloy when mixed with ZiNC. ..., [1]
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