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2

Fig. 1.1 shows a ray of light entering and passing through a parallel-sided plastic block.

(@) On Fig.1.1 draw an arrow to show the path of the ray after it has left the plastic block. [2]

46°

2

27°

Fig.1.1

(b) Calculate the refractive index of the plastic.

(&) What type of substance are all enzymes?

2]
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3  Airis a mixture of gases. For
This mixture includes the noble gases helium and argon. Examiner’s

Use

(@) Helium is used to fill airships and balloons.

State two reasons why helium is a good choice for this use.

72O 2]

(b) Argon is used to fill light bulbs.

tungsten

filament argon

(i) Use your knowledge of the electronic structure of argon to explain why it is a good
choice to fill light bulbs.
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Fig. 4.1 represents a hydroelectric power station. Water flows from an upper lake to a lower
lake to generate electrical energy.

upper lake —
> a.c. generator

. lower lak
turbine ower lake

Fig.4.1
(&) Name the type of energy lost by the water

(i) asitfalls from the upper lake,

.................................................. energy [1]
(i) as it slows down in the turbine.
.................................................. energy [1]
(b) Complete Fig. 4.2 to show how the voltage output of a simple a.c. generator varies with
time.
+
voltage
output
0 >

time

[2]
Fig.4.2
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(c) A small generator has an output of 20 W. For

Calculate how much electrical energy is produced in 3 minutes. Examiner’s
Use

[3]
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6
Hydrochloric acid is a strong acid which turns Universal Indicator red.

(@) (i) Name the ion present in hydrochloric acid which causes acidity.

(b) A student adds hydrochloric acid to calcium carbonate. The colourless gas produced
passes through limewater as shown in Fig.5.1.

hydrochloric acid

| limewater

calcium carbonate

Fig.5.1

(i) Describe the change in appearance of the limewater as the colourless gas passes
through it.

(i) Name this gas that is produced during the reaction of hydrochloric acid and calcium
carbonate.

(iii) Suggest the name of the salt produced by the reaction between hydrochloric acid
and calcium carbonate.
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6

Fig. 6.1 shows an external view of the heart.

Fig.6.1

(@) (i) Name the tissue that is supplied with blood by the coronary arteries.

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

(i) Suggest three substances that the blood supplies to this tissue.
TP P TP PPRPPPPRPPIN
TP UUPUPTTTPTRR
B et ettt ettt e et oo eeeeeEeee et e Eaee Rt e e e Eee e heeeeEee e e bee e e beeeante e e anteeeanbeeennneas [3]

(b) A person’s diet may cause them to suffer from coronary heart disease.
(i) Name a substance in a diet that may cause coronary heart disease.

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

(ii) State the change in the coronary arteries that leads to coronary heart disease.
.............................................................................................................................. [1]

(iii) State one other cause of coronary heart disease.
.............................................................................................................................. [1]
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7

The car in Fig. 7.1 has a mass of 840kg.
/
oD

L

A

- Cly

Fig.7.1

(&) The gravitational field strength g on Earth is 10 N/kg.
Calculate the weight of the car.

[2]

(b) The force produced by the engine that accelerates the car is 2100 N.
Calculate the acceleration of the car.

[3]

© UCLES 2006 5129/02/0/N/06

For
Examiner's
Use



8

Atoms are made up of three types of particle.

(@) (i) Complete the table to show the relative mass and the relative charge of each of

these three types of particle.

(ii) Define the term nucleon number (mass number).

particle relative mass relative charge
proton +1
1
electron 1840
neutron 1

[3]

(b) Bromine is element 35 in the periodic table.
An atom of an isotope of bromine contains 35 protons, 35 electrons and 44 neutrons.

The atom is represented by

Deduce the values of A and Z.

© UCLES 2006
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10

Fig.9.1 is a circuit diagram for the headlamps of a car. P and Q are identical lamps.

switch

lamp P ®
lamp Q®
Z

Fig.9.1

(@) On Fig.9.1, draw the symbol for a voltmeter that is connected into the circuit so that the
voltage across lamp Q may be measured. [2]

(b) The switch is closed. The current in lamp Q is 3.0 A and the potential difference across it
is12V.

(i) Calculate the resistance of the lamp.

[3]
(i) Determine the current at
Xy A
Y, e, A
Ze e, A [3]
(c) Suggest why the lamps are connected in parallel rather than in series.
...................................................................................................................................... [1]
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11

10 Fig.10.1 shows the structures of four organic compounds, A, B, C and D.

H
CH3\0(|3H . c=—cC "
H/| | CH, H
H H
A B
H H
| | CH, CH,
~ e
H—C—C—O0O—H c—=cC
e ~
I H™ || “cn,
H H H H
C D

Fig.10.1
(@) Which compound is
(i) analkene, ....ccccooevieeiiiieeniinnnns
(i) analcohol, .....cccccevvviiiiiiiinnnnn.
(iii) oxidised to a carboxylic acid? ............cccoeeeiiiinnnns

(b) Two of the compounds are alkanes.
Which of these two alkanes has the higher boiling point? ............ccccccceeiinis

(c) All four compounds burn in excess oxygen to give the same two products.
State the names of these two products.

© UCLES 2006 5129/02/0/N/06
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12

11 Fig.11.1 shows a plant in a pot of damp soil on a balance.
The pot and the soil are covered by a plastic bag.

pot filled with
damp saoll

plastic bag

balance

Fig.11.1

(a) During the next hour, the reading on the balance decreases.

(i)

(i)

(iii)

(b) ()

(i)

Name the substance that is being lost from the plant.

Describe how the appearance of the plant will alter if the apparatus in Fig.11.1 is
left on the balance for a week.
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12 The radioactive isotope strontium-90 emits beta-particles.

(a) State the nature of a beta-particle. [1]
(b) State from which part of the atom the beta-particle is emitted. ........ccccevvvvvvvvvinnnne. [1]
(c) Fig.12.1 shows how the activity of a sample of strontium-90 varies with time.
500
activity 400
counts per M
second 300 S u
200 Hiin~=SEEE
100 e .
0
0 10 20 30 40 50 60
time/years
Fig.12.1
Use Fig. 12.1 to determine the half-life of strontium-90.
half-life = ... years [1]
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13 Magnesium is in Group Il of the Periodic Table. For

The electronic structure of magnesium is 2, 8, 2. Examiner’s
Use

(@) (i) Draw a diagram showing the arrangement of the electrons in a magnesium ion.

[1]
(i) Write the formula of the magnesium ioN. ...........ciiiiii i, [1]
(b) Fig.13.1 shows magnesium burning in carbon dioxide.
The reaction produces a black solid (carbon) and a white solid (magnesium oxide).
tongs
'
| — magnesium
carbon dioxide — —— gasjar
_-—
Fig.13.1
(i) Complete the equation for the reaction by adding the state symbols.
2Mg () + CO,() —>2MgO() + C() [1]
(i) Calculate the relative molecular mass of carbon dioxide.
[A;: C12;0,16.]
.............................................................................................................................. [1]

(iii) Calculate the mass of magnesium that is required to react completely with 2.2 g of
carbon dioxide.
[A;: Mg,24.]

© UCLES 2006 5129/02/0/N/06
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14 (a) (i) Name the two types of cell that form a zygote during sexual reproduction. For
Examiner's
PP TPPPPTTRPRPPIN Use
2SSO PR TSP [2]
(i) When these two cells meet, their nuclei fuse.
Name this process.
.............................................................................................................................. [1]
(b) Fig.14.1 shows part of the female reproductive and urinary systems.
E e
A
D
S )
(AT
Fig.14.1
(i) Name the parts labelled
TSP PPPPPP
TSP PPUPPPPRPPN
G ettt e e et e R et e et e e e e b et e e Ete e e be e e e be e e e be e e anteeeanbeeennnean [3]
(ii) State the function of the parts labelled
D TSP PPUPPPPRPPIN
TP PPUPPPPPPPIN
.............................................................................................................................. [2]
(c) OnFig.14.1 mark an X where a zygote will develop. [1]
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15 Aroad is made by laying slabs of concrete with gaps between them.
Fig. 15.1 shows this road at low temperature.

concrete slabs

gaps between slabs

Fig.15.1
(@) The temperature increases.
Suggest what happens to
(1)  the CONCIete SIADS, ..o e [1]
(ii) the gaps betweenthe slabs. ........cccccvviii [1]

(b) Another road is laid on a cold day with no gaps between the concrete slabs.

Suggest what may happen to this road on a very hot day.
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16 A small piece of each of four metals is placed in a separate test-tube containing dilute

hydrochloric acid.
Results of this experiment are shown in Fig. 16.1.

3 e 3 e 3 e 3\ e
o
o o o
o © ° °
oo °
o ° o o ©
o o
(<] o °
o o o o
NN NN
nickel silver magnesium zinc
Fig.16.1

(a) Use Fig. 16.1 to deduce the reactivity series of these metals.

MOSE rEACLIVE et

least reactive o

(b) The reaction between a metal and an acid produces a salt and hydrogen.

(i) Draw a dot and cross diagram to show the bonding in a molecule of hydrogen.

(i) Name the salt produced when magnesium reacts with hydrochloric acid.

(iii) State the type of bonding present in this salt. ...,

© UCLES 2006 5129/02/0/N/06 [TU rn over
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18
17 (a) The following words describe organisms found in a food chain.
carnivore decomposer herbivore producer

Write these words in the boxes in the order in which they occur in a food chain.

X Y 4

—> —> —>

[2]
(b) (i) State the original source of the energy in a food chain.
.............................................................................................................................. [1]
(i) Name the process that makes this energy available to the food chain.
.............................................................................................................................. [1]

(c) Carbon passes along a food chain in carbon compounds.

(i) Suggest a carbon compound in which carbon might pass from one organism to
another.
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18 (a) Fig.18.1 shows two magnets that are repelling each other. One of the magnets has

_ Fi
poles marked on it. Examci)rrler's
On Fig. 18.1, label the poles on the unmarked magnet. Use
N
repelling magnets
S

[1]
Fig.18.1

(b) Fig.18.2 shows an electromagnet. The electromagnet has an iron core.

iron core

S —

Fig.18.2

Explain why brass and steel are not used for the core.
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