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1 (a) Use lines to connect the box on the left to different boxes on the right to make correct
sentences.

One is done for you. The sentence reads ‘Enzymes are present in all organisms’.

Draw three more lines to make three more correct sentences.

are used up during reactions.

are biological catalysts.

are present in all organisms.

Enzymes are needed for diffusion to take place.

are denatured by low temperatures.

work best in a narrow pH range.

are made from amino acids.

3]

(b) Microorganisms are used in the production of yoghurt.
If the temperature increases the rate of yoghurt production also increases until 46°C
is reached. As the temperature increases further, the rate of yoghurt production rapidly
decreases.

A student thinks that enzymes in the microorganisms are involved in making yoghurt.

Suggest whether the student is correct. Explain your answer.

© UCLES 2017 0653/42/M/IJI17
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(c) Fig. 1.1 shows a small section of a starch molecule.

Starch is a very large molecule, made up from many basic units which are joined together.

O OO0

basic unit part of a starch molecule

Fig. 1.1

(i) Name the basic unit shown in Fig. 1.1.

(i) Name another large molecule, found in some living organisms, which could be made up
from the same basic unit as shown in Fig. 1.1.

(iii) Name the element found in a protein molecule which is absent from a starch molecule.

© UCLES 2017 0653/42/M/J/17 [Turn over
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2 (a) Ateacher places the first three metals of Group | in the Periodic Table into separate beakers
of water. This is shown in Fig. 2.1.

& [ (@]

beaker C

| water

beaker A beaker B

Fig. 2.1

The three pieces of metal are the same size.

A student records her observations in Table 2.1.

Table 2.1
time for metal
beaker the metal floats | the metal melts | to fully reactin | flames are seen
seconds
A yes yes 15 yes
B yes no 60 no
C yes yes 40 no

(i) Use the information in Table 2.1 to identify the three metals in beakers A, B and C.

DEAKET A ..t
DEAKEr B ...
DEAKEr € ..
[2]
(ii) Complete the sentences about the reaction in beaker A using suitable words or phrases.
The temperature in the beaker increases because this is an
........................................................ reaction.
During this reaction ............cccooviieiiiiiiiiie energy is changed into
........................................................ AN oo ENETQY.
[3]
0653/42/M/J/17
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(iii) The fourth metal in Group | is rubidium, Rb.

The student observes the reaction between a piece of rubidium and water. The piece of
rubidium is the same size as the other metals.

Suggest how long it takes for the piece of rubidium to react completely.

.................. seconds [1]
(b) Suggest why Group | metals must not be added to dilute hydrochloric acid.
.............................................................................................................................................. [1]
(c) Saucepans are usually made from an iron alloy rather than from pure iron.
Some coins are made from a copper alloy rather than from pure copper.
Explain why these alloys are used instead of the pure metals.
(i) iron alloy for saucepans
...................................................................................................................................... [1]
(i) copper alloy for coins
...................................................................................................................................... [1]
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3 (a) Fig. 3.1 shows an aircraft flying at a constant height and constant speed above the Earth’s
surface. The arrows labelled A, B, C and D show the forces acting on the aircraft.

]

. ‘5 QQGQD/sZ G

’

Fig. 3.1
(i) State which letter, A, B, C or D, corresponds to:
1. frictional force, .......couunnne.e.

2. lifing force. ...,

(1]
(ii) Force D is measured and found to be 500000 N.
State whether force B is 500000 N or has a different value.

Give a reason for your answer.

(iii) During the flight, the aircraft burns 1000 kg of fuel.
State the effect this has on force D.
Explain why this happens.
effeCt ON FOrCE D ...

EXPlANATION oo
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(b) The speed of the aircraft increases steadily in 30s from 100m/s to 160m/s.
(i) Calculate the acceleration of the aircraft.

Show your working and state the unit of your answer.

acceleration = ..o unit ............. [2]
(ii) As the speed increases, the aircraft loses height from 10000 m to 8000 m.
The aircraft has a mass of 50000kg.
Calculate the loss in gravitational potential energy of the aircraft.
State the formula you use and show your working.
(g=10N/kg)
formula

working

potential energy 10St = ... J [2]

© UCLES 2017 0653/42/M/J/17 [Turn over
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4 (a) Fig. 4.1 shows a diagram of the internal structure of the heart.

| , / aorta
pulmonary artery

AN
g

B

left ventricle

Fig. 4.1
(i) The ventricles contract to send blood out of the heart.

State what happens to the valves at A and B when the ventricles contract.

(ii) There is a difference in pressure of the blood travelling in the aorta compared with the
blood travelling in the pulmonary artery.

Explain why it is important for blood to have different pressures in these arteries.

(b) (i) The heart muscle must be supplied with blood.

Explain how coronary heart disease affects the blood supply to the heart muscle.

© UCLES 2017 0653/42/M/IJI17
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(ii) State one way in which sufferers of coronary heart disease can improve their lifestyle.

(c) The hormone adrenaline is secreted into the blood by the adrenal glands which are above the
kidneys. One of the effects of adrenaline is to increase the heart rate.

(i) Describe one situation when the rate of adrenaline secretion increases rapidly.

(d) Hormones can affect the direction of growth in plants.

Fig. 4.2 shows what happens when a plant has bright light coming from one side.

»Xgrn At

at start after a few days

Fig. 4.2

Explain how hormones in the plant caused the phototropic response shown in Fig. 4.2.

© UCLES 2017 0653/42/M/J/17 [Turn over
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5 Petroleum is a mixture of hydrocarbons.

(@) (i) Name the process that is used to separate liquids with different boiling points.

(ii) Describe the relationship between the size of hydrocarbon molecules and the size of
intermolecular attractive forces.

(iii) Describe the relationship between the size of the intermolecular attractive forces between
hydrocarbon molecules and the boiling points of the hydrocarbons.

...................................................................................................................................... [1]
(b) The structures of two hydrocarbon molecules, D and E, are shown in Fig. 5.1.
H H H H H H
] s
H—C—C—C—H H—C—C=—C
| | Ny
H H H H
D E
Fig. 5.1
(i) Name the types of hydrocarbon shown by molecules D and E.
0 OO RERRR
E oo e e e — e e ee e e e e e —————aaaeee e e e a———etaaeeeeeaaaarraaaaeeeaaaanns
(2]

© UCLES 2017 0653/42/M/IJI17
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(ii) Describe a chemical test used to distinguish between D and E.

State the observation for each.

(iii) Molecule E is made by heating larger hydrocarbon molecules in the presence of a
catalyst.

Name this process.

...................................................................................................................................... [1]
(c) Heptane, C,H,,, undergoes complete combustion in the presence of excess oxygen.
Complete the equation for this reaction.
CHig + e 0o, = ... CO, + ... H,0 2]

© UCLES 2017 0653/42/M/J/17 [Turn over
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6 An aircraft is flying at a height of 10000m. Outside the aircraft the temperature is -55°C, but
inside the aircraft the air temperature is kept at 21 °C.

(@) (i) State the main method of thermal energy transfer from air inside the aircraft to the air
outside.

(ii) Describe in terms of molecular motion how thermal energy is lost from air inside the
aircraft to the air outside.

(b) Inside the aircraft’s jet engines, the temperature reaches 1700°C as the jet fuel burns. The
combustion of the fuel forms exhaust gases containing carbon dioxide and water molecules.

(i) State which of the diagrams in Fig. 6.1, X, Y or Z, shows the arrangement of these
molecules as they are formed in the engine.

Give a reason for your answer.

diagram ..............

LIS T

(i) Suggest how the motion of the water molecules formed in the jet engines differs from the
motion of water molecules in a glass of water inside the aircraft.

Give a reason for your answer.

© UCLES 2017 0653/42/M/IJI17
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(c) Radar is a method of tracking aircraft from the ground using electromagnetic waves.

Aradar signal is transmitted from the ground to an aircraft several kilometres away. The signal
is then reflected by the aircraft back to the ground.

(i) The reflected signal is received back at the transmitting station 0.0002s after
transmission.

The speed of radar waves is 3 x 10°km/s.
Calculate the distance of the aircraft from the transmitter.

Show your working.

distance = ..., km [3]
(ii) The radar signal has a frequency of 1.5 x 10°Hz.

Table 6.1 shows the range of frequencies across the electromagnetic spectrum.

Table 6.1
. gamma i ultra- . . . micro- radio
radiation radiation X-rays violet visible light | infrared waves waves
approximate 10"8Hz | 10™Hz | 4x10"™Hz | 10""Hz | 10°Hz
above below
frequency 1019 Hz to to to to to 10°Hz
range 10"Hz | 10"Hz | 8 x 10'Hz | 10'Hz | 10'Hz

Use this data to state whether the radar signal is at the short or long wavelength end of
the electromagnetic spectrum.

Explain your answer.

© UCLES 2017 0653/42/M/J/17 [Turn over
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7 The lake shown in Fig. 7.1 is a balanced ecosystem. The steady flow of nutrients into the lake
enables the water plants to grow and provide food for the small animals and fish.

light oxygen
nutrients | | air
\
—
algae and water

small animals
— 1 lake

water plants

<< fish

>

Fig. 7.1

(a) Define the term ecosystem.

.............................................................................................................................................. [2]
(b) The feeding relationships of the organisms in Fig. 7.1 are as follows.
» the small animals feed on algae
. the fish feed on the algae, water plants and small animals.
Use the information provided to complete the food web which has been started below.
algae water plants
(2]

© UCLES 2017 0653/42/M/IJI17
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(c) The ecosystem becomes unbalanced when fertiliser is accidentally added to the lake.
The fertiliser increases the concentration of nutrients in the lake.

Fig. 7.2 shows the lake after a few weeks.

oxygen
nutrients air

oxygen _ 1 lake

dead organisms

Fig. 7.2
(i) Explain why the water plants beneath the surface die.

(ii) The fish die due to lack of oxygen. However, Fig. 7.2 shows the algae producing oxygen,
some of which goes into the lake.

Explain what happens to the oxygen in the lake.

© UCLES 2017 0653/42/M/J/17 [Turn over
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8 (a) An atom of element X is in Group VI of the Periodic Table.
(i) State the number of outer-shell electrons in an atom of X.
.................. [1]
(ii) State whether element X is a metal or a non-metal.
Suggest one physical property of element X.
Metal OF NON-METAL ... e e e e e e e

010}V Tez= 1IN o] o] 0 1= 1 Y/

(b) Chlorine, Cl, is in Group VIl of the Periodic Table.

(i) Complete Fig. 8.1 to show the electronic structure of an atom of chlorine.

Use the Periodic Table on page 20.

Fig. 8.1
(1]

(ii) Draw a dot-and-cross diagram to show all of the outer-shell electrons in a molecule of
chlorine, CL,.

Cl Cl

(1]

© UCLES 2017 0653/42/M/IJI17
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(c) Chlorine reacts with sodium to form a compound.

(i) State the type of chemical bond in this compound.

(ii) Describe what happens to sodium atoms and to chlorine atoms when they react together
to form this compound.

Use ideas about electrons in your answer.

SOIUM ALOMS .o
Tod o1 (o1 T U= =1 o0 0 < TSP PPR
2]
(d) Noble gases are unreactive.
Explain this observation using ideas about the electronic structure of noble gas atoms.
.............................................................................................................................................. [1]

© UCLES 2017 0653/42/M/J/17 [Turn over
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9 Fig. 9.1 shows a simple circuit set up to investigate the electrical properties of a lamp.

Vg
‘

ammeter

switch

cell

Fig. 9.1

(@) (i) On Fig. 9.2 use the correct circuit symbols to complete the circuit diagram for the circuit
shown in Fig. 9.1.

K“ —

Fig. 9.2
(2]

(ii) On Fig. 9.2, using the correct circuit symbol, connect a meter into the circuit that can
measure the potential difference across the lamp. [2]

(b) The cell has a voltage of 1.5V, and the reading on the ammeter is 0.6 A for the circuit in
Fig. 9.1. The lamp is brightly lit and hot to the touch.

Show by calculation that the power dissipated in the circuit is less than 1 W.

© UCLES 2017 0653/42/M/IJI17
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(c) Asecond identical lamp is added in series with the lamp in the circuit in Fig. 9.1.

The reading on the ammeter decreases, and both lamps are now dimly lit and cool to the
touch.

(i) Explain why adding the second lamp causes the current to decrease.

(ii) Explain why less light and thermal energy are emitted by the two bulbs than by one bulb
on its own in the circuit.

© UCLES 2017 0653/42/M/IJI17
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