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(a) Fig. 1.1 shows a diagram of a duckweed plant. Duckweed is found in lakes. The green leaves

float on the top of the water and the roots reach down into the water.

leaves A/? §
roots “

Fig. 1.1
(i) Photosynthesis takes place in the leaves of the duckweed.

State the balanced symbol equation for photosynthesis.

(ii) Airis trapped between the cells in the leaves of the duckweed.

Suggest how this is an advantage to the survival of the duckweed.
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(b) An investigation is carried out to find the effect of increased concentration of nitrate ions on
the growth of a duckweed population.

At the start, dishes A and B each contain lake water and six duckweed plants. Nitrate ions
are added to dish B and both dishes are left for five days.

The results are shown in Fig. 1.2.

duckweed plant —

dish A dish B

at the start

dish A dish B

after five days

Fig. 1.2

(i) Use the information in Fig. 1.2 to describe the difference between the results in dishes A
and B after five days.
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(c) Some fertiliser containing nitrate ions accidentally enters a lake which has a small number of
duckweed plants on the surface.

(i) Predict how the surface of the lake changes over the next few weeks.

(ii) The plants beneath the surface of the lake die. The fish in the lake die too.

Describe the role of the lake bacteria in these events.
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2 (a) Anaqueous solution of an ionic compound is electrolysed using inert electrodes.
The apparatus is shown in Fig. 2.1.

low voltage d.c. supply

@

Fig. 2.1
(i) On Fig. 2.1, add label lines to identify

. one metal ion,

. one non-metal ion,
* the electrolyte,

* the anode.

(3]
(i) State, in terms of electrons, what happens during electrolysis to
tNE POSILIVE I0NS, ... eeeeieeeeii e e e e e e e e e e e e e e e e eeeaeas
the NEJALIVE I0NS. ..o
[2]
(b) Sodium cannot be extracted by the electrolysis of aqueous sodium chloride.
Describe how sodium is extracted from sodium chloride.
............................................................................................................................................... [2]
(c) Iron is obtained from iron ore in the blast furnace.
(i) Asubstance is used in the blast furnace as a fuel to produce a high temperature.
Name this substance.
....................................................................................................................................... [1]
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3 Fig. 3.1 shows a small quadcopter (drone with four rotors) being operated by radio control.

rotors

drone

control device

Fig. 3.1

(a) The drone is hovering above the ground with its rotors turning, but the drone is not moving.
Fig. 3.1 shows one of the forces acting on the drone.

(i) On Fig. 3.1 draw an arrow for a second force needed if the drone is not moving. [1]
(ii) The radio control is used to stop the rotors turning.

Describe the resulting motion of the drone.

(iii) Give a reason for your answer to (a)(ii) in terms of forces.
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(b) The drone has a mass of 5kg. It takes off from the ground and climbs vertically upwards to a
height of 50 m.

(i) Calculate the gravitational potential energy gained by the drone.
(gravitational field strength, g = 10N/kQ)
State the formula you use, show your working and give the unit of your answer.
formula

working

potential energy gained = .........ccccceiiiiiiiiiieeeeenn, unit .....ooeeeeeeen. [3]
(ii) The drone is powered by batteries that drive electric motors to turn the rotors.

Complete the sequence of energy changes as the drone takes off and climbs to a height
of 50m above the ground.

B e energy
B e energy
— gravitational potential energy [2]
(c) The radio control sends radio signals to control the drone.

(i) State the type of wave that includes radio waves.

© UCLES 2018 0653/43/M/J/18 [Turn over



8
(ii) The radio signals used travel at 3.0 x 108m/s and have a frequency of 35 x 108Hz.
Calculate the wavelength of these radio waves.
State the formula you use and show your working.
formula

working

wavelength = ..., m [2]

© UCLES 2018 0653/43/M/J/18



4 Fig. 4.1 shows a wind-pollinated flower.

Fig. 4.1

(a) Name structures A and B and explain how they make the flower suited to wind pollination.

[4]
(b) All parts of the flower in Fig. 4.1 are pale green.
Suggest why bright colours are not needed in these flowers.
............................................................................................................................................... 1]
(c) The plant which produces the flower in Fig. 4.1 reproduces by sexual reproduction.
Define the term sexual reproduction.
............................................................................................................................................... [2]
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5 (a) The electronic structure of an atom of element E is shown in Fig. 5.1.

Fig. 5.1
(i) Use Fig. 5.1 to deduce the atomic number of element E.
Explain how the information in Fig. 5.1 is used.
AtoMIC NUMDET ..o

EXPIANATION ... e e e e e e e e e e e e e aeas

(1]
(i) Use the Periodic Table on page 20 to name element E.
....................................................................................................................................... [1]
(b) An atom of chlorine is represented by:
7l
(i) State the mass number and the number of neutrons in this atom.
mass number .,
number of neutrons ............ccccece
[2]
(ii) The electronic structure of this atom of chlorine is 2, 8, 7.
Complete Fig. 5.2 to show the electronic structure of a chloride ion.
Fig. 5.2 [1]
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(iii) Explain why chlorine is shown in the Periodic Table, but sodium chloride is not.

....................................................................................................................................... [1]
(c) An aqueous solution is tested to find out if chloride ions are present.
Describe the test and state the positive result.
LSS P
FESUIL <.
(2]
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6 Fig. 6.1 shows ice cubes being added to a drink at 25°C to cool the drink down.

N——"
I
>
SN—
Fig. 6.1
(a) Fig. 6.2 shows a graph of the temperature change in the drink with time after the ice cubes
are added.
25
N\
20 R
temperature/°C c
15 \\
10 5 =
5
0

0 50 100 150 200 250 300 350 400

time/s

Fig. 6.2

The ice cubes are at a temperature of —5°C when they are added to the drink. The melting
point of ice is 0°C.

On Fig. 6.2, sketch a graph to represent the temperature change of the water molecules that
start in the ice cubes over the same time. [3]

© UCLES 2018 0653/43/M/J/18
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(b) As the ice melts at the top of the drink, the cold liquid formed sinks to the bottom. This makes
warmer liquid come up to the surface where the ice is floating.

(i) State the name of the method of thermal energy transfer that is happening as the cold
liquid sinks, and warmer liquid rises.

© UCLES 2018 0653/43/M/J/18 [Turn over
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7 (a) Fig. 7.1 shows a diagram of the human gas exchange system.

Fig. 7.1
On Fig. 7.1 use label lines to identify
(i) the larynx, (1]
(ii) abronchiole. (1]

(b) Fig. 7.2 shows a diagram of an alveolus in the lungs.

Fig. 7.2

© UCLES 2018 0653/43/M/J/18
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(ii) Oxygen diffuses into the blood at the alveoli.

Explain why oxygen diffuses from the alveoli into the blood.

....................................................................................................................................... [1]
(c) Describe how the gas exchange system is protected by mucus and cilia.
010 o £ PRSP
o711 PP PP PPPPPPPP
2]

(d) The blood leaving the heart from the left ventricle has a greater pressure than the blood
leaving the right ventricle.

Explain why this difference in pressure is needed.

© UCLES 2018 0653/43/M/J/18 [Turn over
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8 Petroleum is a fossil fuel.

(@) (i) Name two other fossil fuels.

PSS EPPPPP
2P PP PPPUPPPP
(1]
(ii) Name the industrial process used to separate the substances in petroleum.
....................................................................................................................................... [1]
(b) The structures of two hydrocarbon molecules are shown in Fig. 8.1.
H H H H H H H H H
ol S S
[l BRNR
A B
Fig. 8.1

(i) Construct the balanced symbol equation for the complete combustion of hydrocarbon A.

....................................................................................................................................... [2]
(i) State the formula of hydrocarbon B.

......................................................................... [1]
(iii) State which of these two hydrocarbons has the higher boiling point.

Explain your answer.

hydrocarbon ...

EXPIANATION ... e e e e e e e e e e aas

© UCLES 2018 0653/43/M/J/18
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(c) The formula of hydrocarbon C is C,H,,.

(i) Name the process used to manufacture hydrocarbon C from larger hydrocarbon
molecules.

(ii) Draw the dot-and-cross diagram to show the bonding electrons in a molecule of
hydrocarbon C.

[2]

© UCLES 2018 0653/43/M/J/18 [Turn over
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9 Fig. 9.1 shows an electric toaster used for toasting bread slices in a hotel dining room.

control knobs for
% heating elements

control knob for
L — .
electric motor

N\

Fig. 9.1

The two heating elements inside, one to toast each side of the bread, are connected in parallel.
They are each controlled by a switch.

An electric motor carries the bread slices on a moving rack between the heating elements. The
motor is controlled by a third switch and is connected in parallel with the heating elements.

The plug at the end of the cable has a fuse inside, and is plugged into a 240V mains supply.

(a) The circuit symbols for each of these components used in the toaster circuit are:

electric motor fuse heating element switch
(VD) —— -
\J —

Use the information about the toaster to draw a circuit diagram for the toaster.

The circuit diagram has been started for you.

240V
— 0~ 00—

(4]
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(b) The two heating elements are each rated at 240V, 1.2kW. The electric motor is rated at
240V, 100W. The plug has a 10 A fuse fitted.

Show by calculation that the fuse in the plug is not adequate when both heating elements and
the motor are in operation.

Show your working.

(3]

(c) Asmoke alarm is fitted in the dining room in case the toaster causes a fire.
When it goes off, the smoke alarm has to make a loud high-pitched sound that everyone can
hear. The highest frequency of sound some older residents can hear is 5kHz below the top of

the normal human hearing range.

Suggest a frequency for the high-pitched sound from the smoke alarm that all residents
should be able to hear.

Give a reason for your answer.
suggested freqUeNCY .........ccceeeeveeiiiiiiiieeeeee s kHz

S5 10
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