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1 Fuel (gasoline) is mixed with air and burned in the engine of a car. The waste gases are
passed out of the exhaust of the car. This is shown in Fig. 1.1.

fuel
(gasoline)

Fig. 1.1
(a) Gasoline is a mixture of hydrocarbons, mainly alkanes, obtained from petroleum.

Explain the meaning of the term hydrocarbon.

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

car.

(i) Name a gas that is produced during the incomplete combustion of this fuel.

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

(iii) State one other pollutant in the waste gases.
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3
2 (a) Complete the word equation for photosynthesis.
water + oo — gluCOSe + i [2]

(b) An experiment is carried out to investigate the effect of changing light intensity on the
rate of photosynthesis. The apparatus is shown in Fig. 2.1.

RN r

pondweed 77 bUbeeS Of gaS Iamp
o
light
water containing +—— -
dissolved carbon

dioxide \_ /)

Lo 10 20 30 40 50 60 70 80 90 100

metre rule

Fig.2.1
The light intensity at the plant is changed by changing the distance between the lamp
and the plant. The rate of photosynthesis is measured by counting the number of bubbles
produced by the pondweed in five minutes.

(i) Suggest one condition that should be kept constant in this experiment.

.............................................................................................................................. [1]
(i) On the axes below, sketch a curve to show the results expected from this
experiment.
A
number of
bubbles
produced
in 5 min.
>
low light high light
intensity intensity
[2]
(c) Explain why animals depend on photosynthesis.
...................................................................................................................................... [1]

For
Examiner's
Use

© UCLES 2009 5129/02/0/N/09 [Turn over



4

3 A car maintains a constant speed of 30 m/s for 20s. For

During the next 20s, the car accelerates at a constant rate, reaching a speed of 50 m/s. Examiner's
Use

(@ (i) OnFig. 3.1, plot a speed-time graph for the car. [2]
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Fig. 3.1
(i) Although the car has a constant speed for 20s, its velocity may not be constant.

Explain the difference between velocity and speed.

(b) A second car has a mass of 1500kg.

Calculate the acceleration of the car when the accelerating force acting on it is 5100N.

acceleration = ................... unit ..., [3]
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4  Some properties of five substances are shown in Fig. 4.1.

(@) Give the letter, A, B, C, D or E, of the substance that is not a solid at room temperature.

(c)

Explain the reasons for your choice.

compound

reasons

© UCLES 2009
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Give the letter, A, B, C, D or E, of one ionic compound.

For
Examiner's
Use
conducts conducts melting point
substance | electricity when | electricity when /o%p soluble in water
solid melted
A yes yes 1539 no
B no no —75 yes
C yes yes 98 reacts with water
D no no 119 no
E no yes 772 yes
Fig. 4.1

(1]

[1]
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5 Plant reproduction involves the production of fruits and seeds.
(&) What is a pericarp?

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

(b) A section through a broad bean seed is shown in Fig. 5.1.
radicle
Fig.5.1

Complete the labels on Fig. 5.1. [3]
(c) Explain the importance of seed dispersal for plants.

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

6  Use words from the following list to complete the sentences below.
chemical geothermal hydroelectric kinetic
nuclear potential solar

Each word may be used once, more than once, or not at all.
There are several ways of generating electricity. In ....................ccl. schemes,
water falls from a high level to a lower level.
As the water falls it 10SES ...ccccooiiiiiiiiiiiiieee energy. When coal burns,

............................................. energy is converted into thermal energy.

cells use the energy from sunlight to produce electricity. [4]
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7 Chlorine, bromine and iodine are elements in Group VIl of the Periodic Table. For
Examiner's

(a) State the name given to the elements in Group VII. Use

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

(b) Describe the change of state of the Group VII elements as the group is descended from
flourine to astatine.

...................................................................................................................................... [1]
(c) When bromine is added to potassium iodide, a brown solution is produced.

Name the products of this reaction.

............................................................... and ... [ 2]
(d) State why chlorine is used in the purification of water supplies.

...................................................................................................................................... [1]
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8 A human heart is shown in Fig. 8.1. For

Examiner's
- Use

coronary arteries

Fig. 8.1

Blood is carried to the heart muscle in the coronary arteries and away from the heart muscle
in the coronary veins.

(a) State two differences between the blood carried in the coronary arteries and the blood
carried in the coronary veins.

(b) State two ways in which the structure of the coronary arteries differs from that of the
coronary veins.

(c) A coronary artery may become blocked. This may cause a heart attack. A heart attack
is more likely to happen if a person is a smoker. State two other features of a person’s
lifestyle that may make a heart attack more likely.

7O 2]
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9 A wire is moved downwards between the North and South poles of two magnets, as shown
in Fig. 9.1.

wire

|

motion

Fig.9.1

The variation of the induced e.m.f. with time is shown in Fig. 9.2.

0.09
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0
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time/s
Fig.9.2
(a) Use Fig. 9.2 to state at which time
(i) the induced e.m.f.is at mMaximum, ...........ccccuvrereeeerinnnns s
(i) the wire is NOt MOVING. ....cvvvvvveeiiieiiiieeeeeeeeeee, s [2]
(b) Name two factors affecting the magnitude of the induced e.m.f.
O PR PP UPPPR
2SR [2]
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10 When potassium manganate(VIl) is heated, it decomposes according to the following
equation.

4KMnO, —> 2K,0 + 4MnO, + 30,

Four students each weigh a test-tube containing some potassium manganate(V1I).

Each student heats the test-tube, collects the oxygen given off in a gas syringe and then
weighs the test-tube again.

The mass and the volume of oxygen given off from each tube are shown in Fig. 10.1.

mass of oxygen / g volume of oxygen / cm?3
0.80 600
0.60 450
0.40 300
0.20 150
Fig. 10.1

(@) On Fig. 10.2, plot a graph of these results.

1000
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oxygen/cm?
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200

0 0.2 0.4 0.6 0.8 1.0
mass of oxygen/g

[3]
Fig. 10.2
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11
(b) (i) Use the graph to find the volume of 1.0g Of OXYQen .......cocovveiiiiiiiiiiiiiiiieiiieieeeeee, [1]

(if) The relative molecular mass, M,, of oxygen is 32.
Using your answer to (b)(i), calculate the volume of 329 of oxygen.

volUME Of OXYQEN = ..ovveeeeece e cm3 [1]

(c) State a test to show that the gas given off is oxygen.

(@) Use the words from the following list to complete the sentences below.
alveoli carbon dioxide chest
diffusion osmosis oxygen

The words may be used once, more than once, or not at all.

IN the UNgS, .vvieeeiii e, moves into the blood across the walls of the
ThisS OCCUIrS BY ....vvvvviiiiiiiiiiiiiiiiiieeveeeveeeeeeeee .
At the same time, .......cccceeeeiii i, moves from the blood into the air. [4]

(b) State three ways in which expired air differs from inspired air.

For
Examiner's
Use
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12 The following questions are about the transfer of thermal energy.
(@) The handle of a saucepan must not get hot.

Name a suitable material for the handle.

.............................................................. [1]
(b) Explain fully how thermal energy from a radiator travels round a room by convection.

...................................................................................................................................... [3]
(c) Infra-red radiation is incident on two similar objects. The temperature of both rises.

One is painted black and the other is white.

State why the temperature of the black object rises more quickly.

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

© UCLES 2009 5129/02/0/N/09
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13 A student wants to find which coloured dyes have been mixed together to make dye X. For
She separates a sample of dye X and samples of coloured dyes using paper |Examiners
chromatography. Use
Her results are shown in Fig. 13.1.

o pencil
n dye X line

e a@» @

(@]

red blue yellow brown ar

Fig. 13.1

(@) Explain why the line is drawn in pencil and not in ink.

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

(b) Which colours are present in dye X?
...................................................................................................................................... [2]

(c) Which coloured dye contains a substance not present in any of the other coloured
dyes?
...................................................................................................................................... [1]
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14 To investigate the action of amylase, four test-tubes are set up as shown in Fig. 14.1.

For
Each test-tube contains starch solution and amylase. Examiner's
Use
A B C D
_/ _/ _/ _/
starch solution starch solution starch solution starch solution
amylase amylase amylase amylase
35°C 100°C 35°C 100°C
pH 1 pH 1 pH 7 pH 7
Fig. 14.1

(&) Atone-minute intervals, a sample from each tube is tested for sugar.

State and explain in which tube you would expect sugar to be produced most quickly.

...................................................................................................................................... [2]
(b) For this reaction, name
(i) the enzyme,
(ii) the substrate,
(iii) the product.
3]
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15 Parallel rays of light are incident on a thin convex lens as shown in Fig. 15.1.

Fig. 15.1

(a) Complete Fig. 15.1 to show what happens to the rays after they pass through the lens.
[2]

(b) A ray of light is incident on a glass block as shown in Fig. 15.2.

glass

Fig. 15.2

(i) OnFig. 15.2, mark the angle of incidence with the letter i and the angle of refraction
with the letter r. [2]

(i) The angle of incidence i and the angle of refraction r are related by the equation

sini

sinr

State the name given to the constant n.

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

(c) Visible light and infra-red light are both components of the electromagnetic spectrum.

Name two other components of the electromagnetic spectrum.

For
Examiner's
Use
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16 (a) Use the words from the following list to complete the sentences below.

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

electrons element gained ions

isotopes lost neutrons protons
The nuclei of atoms are made up of .........covvvvvvvvivvvievieennnnn, and ...
When atoms form positive 10NS, ........coceevvvveviiiiiiniieeeeeeeennns AME e
Atoms of the same ..., but with different numbers of neutrons

arecalled ......ccoooveveviiii .

In a neutral atom, there are the same number of ....cocoviiviiiiiiiiiiiiineenn,

(b) An atom of radon is represented by ZgéRn.

Calculate the number of neutrons in this atom of radon.

number of NEULIoNS = ......oovveeiieieeeeeeen,

© UCLES 2009 5129/02/0/N/09
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17 The female reproductive system is shown in Fig. 17.1.

Fig.17.1
(@ OnFig. 17.1, mark the cervix with the letter X. [1]
(b) In which part of the reproductive system does each of these processes occur?
(i) ovulation
(ii) fertilisation
(iii) implantation

For
Examiner's
Use
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18 A metre rule rests on a table. A book is placed on one end of the metre rule and a student
pushes down on the other end, as shown in Fig. 18.1

book

) 0.60m i odom |
metre
rule . f;‘j.f
[ 44 T
I\edge of
table

Fig. 18.1
The weight of the metre rule can be ignored.

(@ On Fig. 18.1, draw an arrow to show the direction of the gravitational force acting on the
book. [1]

(b) The book weighs 6.0N.

Calculate the moment of the weight of the book about the edge of the table.

moment = ................... UNIt e [2]
(c) The boy just manages to stop the metre rule tipping clockwise.

Calculate the minimum force with which the student pushes on the metre rule.
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