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COMBINED SCIENCE 0653/42
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1 hour 15 minutes 

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS

 ● Answer all questions.

 ● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

 ● Write your name, centre number and candidate number in the boxes at the top of the page.

 ● Write your answer to each question in the space provided.

 ● Do not use an erasable pen. Do not use correction fluid or tape.

 ● Do not write on any bar codes.

 ● You may use a calculator.

 ● You should show all your working and use appropriate units.

 ● Take the weight of 1.0 kg to be 9.8 N (acceleration of free fall = 9.8 m / s2).

INFORMATION

 ● The total mark for this paper is 80.

 ● The number of marks for each question or part question is shown in brackets [ ].

 ● The Periodic Table is printed in the question paper.
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1 Figure 1.1 is a diagram of the human digestive system.

A

B

F

C

D

E

G

Figure 1.1

(a) State one letter from Figure 1.1 that identifies a part where:

absorption occurs  .....................................................................................................................

egestion occurs.  .......................................................................................................................

[2]

(b) State all the letters from Figure 1.1 that identify the parts of the digestive system that are 

part of the alimentary canal.

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

(c) The part labelled B in Figure 1.1 contains hydrochloric acid.

Hydrochloric acid provides the optimum pH for protease enzymes.

(i) Describe the other function of hydrochloric acid in the part labelled B in Figure 1.1.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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(ii) Complete the sentences to explain why the enzyme amylase does not function in 

part B in Figure 1.1.

The acidic pH changes the shape of the ....................................................................... of  

the enzyme.

Amylase is no longer complementary to its substrate, which is 

called .................................................. .

Enzyme–substrate .................................................. can no longer form.

This process is called .................................................. .

[4]

(iii) Describe one other environmental condition that causes the same process explained 

in 1(c)(ii).

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

[Total: 9]
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2 (a) Figure 2.1 is a photograph of a wind‑pollinated grass flower.

Figure 2.1

(i) Describe two visible pieces of evidence in Figure 2.1 that show the stigma is adapted 

to wind‑pollination.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

[2]

(ii) State the part of the flower where fertilisation occurs.

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

(iii) Grass is part of a food chain. State the position of grass in a food chain.

 .....................................................................................................................................  [1]
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(b) Deforestation causes species extinction and an increase of carbon dioxide in 

the atmosphere.

(i) State the balanced symbol equation for the process in plants that removes carbon dioxide 

from the atmosphere.

 .....................................................................................................................................  [2]

(ii) Describe ways to prevent the extinction of plant species.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

[Total: 9]
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 (a) The aorta is the main artery from the heart and the vena cava is the main vein to the heart.

Table 3.1 shows some information about the features of the aorta and vena cava.

Table 3.1

name of blood vessel type of blood vessel
cross‑sectional area 

of the lumen / cm2

aorta artery 3.5

vena cava vein 8.0

(i) Calculate how many times greater the cross‑sectional area of the vena cava lumen is 

compared to the cross‑sectional area of the aorta lumen in Table 3.1.

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

(ii) Explain the difference in size of the cross‑sectional area of the aorta lumen and the 

vena cava lumen in Table 3.1.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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(b) Blood vessels transport red blood cells.

(i) State the name of the chemical that combines with oxygen in red blood cells.

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

(ii) Describe how oxygen moves through the membrane of a red blood cell.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

(iii) Describe two factors that increase the rate of oxygen moving through the 

cell membrane.

1  ........................................................................................................................................

2  ........................................................................................................................................

[2]

[Total: 9]
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4 (a) The electrolysis of molten magnesium chloride, MgCl 2, is investigated.

The apparatus used is shown in Figure 4.1.

positive electrode negative electrode

d.c. power

supply

molten magnesium chloride

Figure 4.1

(i) State the name of the negative electrode.

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

(ii) Complete Table 4.1 to show information about the products formed at each electrode.

Table 4.1

name of 

product 

formula of 

product 

appearance of

product 

negative 

electrode

positive  

electrode

[2]

(iii) Solid magnesium chloride cannot be electrolysed.

The magnesium chloride shown in Figure 4.1 is molten.

State one other way that magnesium chloride can be electrolysed.

 .....................................................................................................................................  [1]
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(b) Electrolysis is an endothermic process.

(i) Complete Figure 4.2 to show the reaction pathway diagram for an endothermic process.

Include:

• the products

• an arrow labelled Ea to show the activation energy

• an arrow labelled X to show the overall energy change of reaction.

reaction progress

reactantsenergy

Figure 4.2

[3]

(ii) Define activation energy, Ea.

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

(iii) Give one conclusion about the energy involved in bond breaking compared with bond 

making in endothermic reactions.

 ...........................................................................................................................................

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

[Total: 10]
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5 (a) A student adds drops of aqueous chlorine to three separate test‑tubes containing aqueous 

halide compounds as shown in Figure 5.1.

aqueous chlorine

aqueous

sodium

iodide

aqueous

sodium

bromide

aqueous

sodium

chloride

Figure 5.1

(i) Complete Table 5.1 to show the observations in each test‑tube.

Table 5.1

aqueous 

sodium iodide

aqueous 

sodium bromide

aqueous 

sodium chloride

aqueous chlorine

[3]

(ii) Each aqueous halide compound contains a different halide ion. State the type of 

chemical reaction that occurs between halogens and other halide ions.

 .....................................................................................................................................  [1]
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(b) Aqueous bromine reacts with aqueous sodium iodide.

Give the balanced symbol equation for this reaction.

 .............................................................................................................................................  [2]

(c) Fluorine is a Group VII halogen.

Figure 5.2 shows the electronic configuration for an atom of sodium and an atom of fluorine.

Na

sodium atom fluorine atom

F

Figure 5.2

Complete the dot‑and‑cross diagram in Figure 5.3 to show the ionic bonding in 

sodium fluoride, NaF.

Show only the outer‑shell electrons and include the charges on the ions.

Na

........

F

........

Figure 5.3

[3]

[Total: 9]
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H C

H

C

H

C

H

C

H

C

6 (a) Figure 6.1 shows the structure of pentane. 

H H H H H

H

H

Figure 6.1

(i) Deduce the molecular formula for pentane.

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

(ii) Name the homologous series to which pentane belongs.

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

(iii) Tick (3) all the statements in Table 6.1 that are true for pentane.

Table 6.1

statement true

It forms air pollutants during combustion.

It contains covalent bonds.

It is generally unreactive.

It is a saturated hydrocarbon.

It reacts with hydrogen in the presence of a nickel catalyst.

[3]

(b) Pentane is used to make smaller hydrocarbons.

Name this process and describe two conditions required.

process  .....................................................................................................................................

condition 1  ................................................................................................................................

condition 2  ................................................................................................................................

[2]

[Total: 7]
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7 The Sun is a stable star.

(a) Figure 7.1 shows two planets, J and K, orbiting a stable star.

path of orbit

planet K

stable star

planet J

Figure 7.1

State which planet has the greater orbital speed.

Explain your answer in terms of forces.

planet ........................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................

[2]

(b) The Sun is a small mass star.

Complete Figure 7.2 to show the next stages in the lifecycle of the Sun.

small mass

star

planetary

nebula+

Figure 7.2

[2]

 587



15

0653/42/F/M/26

(c) There is a region of gases in the Sun called the convection zone.

Thermal energy is transferred from the hotter interior to the cooler exterior of the Sun 

by convection.

Describe the process of convection in a gas.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

(d) Table 7.1 shows data for two of the planets in the Solar System.

Table 7.1

planet
gravitational field strength

N / kg

Mercury 3.7

Mars 3.7

Student A says:  ‘I will have a smaller mass and a smaller weight on Mercury than 

on Mars.’

Student B says:  ‘I will have the same mass and weight on Mercury as on Mars.’

Explain which student is correct.

student  ......................................................................................................................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

[2]

[Total: 8]
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8 (a) Figure 8.1 shows a distance–time graph for a car on a journey.

0 1 2 3 4 5 6 7 8 9
0

10

20

30

40

50

60

time / s

distance / m

P Q

R S

Figure 8.1

Calculate the speed of the car between point Q and point R.

speed =  ..................................................  m / s [2]

(b) A different car is moving at a constant speed with a kinetic energy of 61 000 J.

The mass of the car is 850 kg.

Calculate the speed of the car.

speed =  ..................................................  m / s [2]
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(c) The rear lamps of the car contain light emitting diodes (LEDs) that emit red light.

(i) Draw the circuit symbol for a light emitting diode (LED).

[1]

(ii) The red light has a frequency of 4.0 × 1014 Hz.

Calculate the wavelength of the red light.

wavelength =  ...................................................... m [3]

(iii) Light is a transverse wave.

Describe the difference between a transverse wave and a longitudinal wave.

Use ideas about direction of vibrations in your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

[Total: 10]
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9 (a) A car battery is charged using a 120 V, 30 kW charger.

The battery is charged for 1.5 hours.

(i) Calculate the energy, in kW h, transferred to the battery.

energy transferred =  .................................................  kW h [2]

(ii) Calculate the charge that flows while the battery is charging.

charge =  ......................................................  C [5]
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(b) Table 9.1 shows data for three wires, W, X and Y.

The wires are all made of the same metal.

The wires all have the same length.

Table 9.1

wire
cross‑sectional area

/ cm2
resistance

/ ΩΩ

W 1.0 12

X 2.0 6

Y 3.0 4

Wire Z is made from the same metal and has the same length as wires W, X and Y.

Wire Z has a resistance of 5 Ω.

Determine the cross‑sectional area of wire Z.

Show your working.

cross‑sectional area of wire Z =  ..................................................  cm2 [2]

[Total: 9]
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