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1 (a) Fig. 1.1 shows the structure of the human heart.

blood without oxygen
leaves heart

blood with oxygen
returns to heart

Fig. 1.1
The arrows on Fig. 1.1 show the direction of blood flow.
Complete these sentences.

The part labelled X on Fig. 1.1 is the muscular wall of the right ........

When the muscles in part X contract, blood is pumped into the ........

The blood from part Y is transported to the .....................ooo . :

During this contraction the part labelled Z ...........ccccccceieiiiiiinn,
of blood.

© UCLES 2024 0653/41/M/J/24
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(b) During physical activity it is important to keep the heart rate within a target range for effective
exercise. This range is dependent on age.

Fig. 1.2 is a chart showing the target range of heart rate for healthy adults of different ages.

2201I

maximum target
- heart rate

heart rate
/beats per
minute 120
WREy Key
100 == SaumNENE B high intensity exercise
80 B I medium intensity exercise
low intensity exercise
60
25 30 35 40 45 50 55 60 65
age/years
Fig. 1.2

(i) Use Fig. 1.2 to identify the target range of heart rate for a person aged 40 during medium
intensity exercise.

Tick (v') the correct answer.

100 — 120 beats per minute

100 — 190 beats per minute

120 — 160 beats per minute

160 — 190 beats per minute

[1]
(ii) Describe how the maximum target heart rate varies with age.
..................................................................................................................................... [1]
(iii) Explain why heart rate increases during physical activity.
..................................................................................................................................... [3]

[Total: 9]
© UCLES 2024 0653/41/M/J/24 [Turn over
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2 Different methods of separation are used for different types of mixtures.
(@) Pure water is separated from a solution of salt and water by distillation.
Fig. 2.1 shows the apparatus used for distillation.

thermometer

pure water

[3]

(b) A different method is used to separate the pure, dry salt from a solution of salt dissolved
in water.

Describe the method used to produce pure, dry crystals of salt from this solution.

© UCLES 2024 0653/41/M/J/24
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(c) Sodium chloride, NaCl, is a salt. It contains sodium ions, Na*, and chloride ions, CI~.

Fig. 2.2 shows the arrangement of ions in solid sodium chloride.
One sodium ion is labelled.

Label the other ions.

<
g

Fig. 2.2
[2]
(d) Explain why sodium ions and chloride ions have different charges.
Use ideas about electrons in your answer.
............................................................................................................................................. [2]

[Total: 9]
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3  Fig. 3.1 shows a pan of water heated on a cooker. There is a glass lid on the pan and a thermometer
dips into the water.

[ lid
glass thermometer

water droplets
on the underside
of the glass lid

pan

Fig. 3.1

(@) As the pan is heated, the reading on the thermometer increases slowly.

(i) State the process that transfers thermal energy through the water.

(b) The thermometer reads 100 °C. Water droplets condense on the underside of the glass lid.

(i) State the process that happens when the temperature of the water reaches 100 °C.

(ii) Identify where in the pan the water molecules are furthest apart.

© UCLES 2024 0653/41/M/J/24
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(c) Fig. 3.2 shows a thermometer placed in an empty pan as seen by a person looking into
the pan.

Fig. 3.3 shows the part of the thermometer that can be seen above the surface when water is
added to the pan.

thermometer thermometer

Fig. 3.2 Fig. 3.3

Light rays from the part of the thermometer below the surface are refracted at the
water surface.

(i)

(ii)

(iif)

(iv)

© UCLES 2024

Complete Fig. 3.3 by drawing the part of the thermometer below the water surface as
seen by the person looking into the pan. [1]

Light is a wave motion.
State the speed of light waves in a vacuum, including the units.
speed of light = ... units ............ [1]

State a region of the electromagnetic spectrum with waves that travel at the same speed
as light waves but with a lower frequency.

[Total: 9]
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4 (a) Fig. 4.1 shows the male reproductive system in humans.

Fig. 4.1

State the letter in Fig. 4.1 that identifies the part that:

produces sperm ........ccccccuueen...
carries urine out of the body ...................... :
[2]
(b) Human gametes are either egg cells or sperm cells.
(i) State two adaptive features of egg cells.
L PP PUP PP OPPPRP
PP
[2]

© UCLES 2024 0653/41/M/J/24
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(c) Fig. 4.2 shows a human baby inside a uterus just before birth.

placenta

amniotic

fluid umbilical

cord

Fig. 4.2

(i) State the function of the amniotic fluid.

(ii) Describe the functions of the placenta and umbilical cord in relation to providing nutrients
for the baby.

PlaCENTA ...

[Total: 9]
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5 Nitrogen and oxygen react together in a car engine to make nitrogen monoxide, NO.

(a) Fig. 5.1 shows part of the energy level diagram for this reaction.

A

energy

products

reactants

>
progress of reaction

Fig. 5.1

(i) Draw on Fig. 5.1 to complete the energy level diagram. Add labels for the activation
energy and the energy change of reaction. [3]

(ii) Describe how Fig. 5.1 shows that this reaction is endothermic.

(iii) Write a balanced symbol equation for the reaction between nitrogen and oxygen to make
nitrogen monoxide, NO.

Include the state symbols.

© UCLES 2024 0653/41/M/J/24
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(b) Nitrogen monoxide produced in car engines is an oxide of nitrogen.
Oxides of nitrogen are pollutants when released into the air.
State the adverse effect of oxides of nitrogen on buildings and on human health.

o TUT] o | T 1= RSP

[Total: 8]
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6 Fig. 6.1 shows a mechanical crane using force P to lift a box from the ground to the top of a

building.
I—m

Ty W §
Iisxslxw

TiExssxw

{

Fig. 6.1
Force P is 15000 N.
The mass of the box is 1475kg and the weight of the box is 14750 N.
(@) (i) Complete the sentence:
g is the gravitational force on ........cccccccevt i, and is measured in N/kg. [1]

(ii) Show that the resultant force on the box is 250 N.

[1]

© UCLES 2024 0653/41/M/J/24
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(b) The crane lifts the box from the ground using force P until it reaches the top of the building
after 25s.

Fig. 6.2 shows a graph of the motion of the box as it is lifted.

5.0

speed
m/s 4.0

3.0

2.0

1.0

0 5 10 15 20 25
time/s

Fig. 6.2

(i) Use Fig. 6.2 to find the speed of the box at 25s, just before it stops moving upwards.

(ii) Use Fig. 6.2 to calculate the acceleration of the box as it is lifted.

Give the units of your answer.

acceleration = ......cccccceeiiiiiiiiiiiiinnnnn, UNits .............. [3]

(iii) Use Fig. 6.2 to show that the height of the building is 62.5m.

[1]

© UCLES 2024 0653/41/M/J/24 [Turn over
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(iv) Calculate the total energy transferred from the crane to the box when the box reaches
the top of the building but before the box stops moving.

Use the mass of the box, your answer to (b)(i) and the height of the building.

total energy = ..o J [4]

[Total: 11]

© UCLES 2024 0653/41/M/J/24
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7 (a) Fig. 7.1 shows the pathway taken by water through a plant.

Key

direction of
movement of water

> leaf

soil particle /

Y
root cortex cells
root hair cell SCALE

Fig. 7.1

(i) State the function of the cells in the leaf on Fig. 7.1 labelled:

(i) Complete the sentences to explain how increasing humidity affects the process shown
in Fig. 7.1.

Increasing humidity reduces the water concentration ...............ccccevvvviiiiinennne.
between the leafand the .............cco i, :
Less water vapour is oSt by ..........c.ceeevviiiiiiiiiiiis through the stomata.

The rate of water uptake from the soil by root hair cells will

[3]

© UCLES 2024 0653/41/M/J/24
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(b) Plants are the producers in a food chain.

(i) State the trophic level that plants occupy in a food chain.

(ii) Vultures are birds that are quaternary consumers in some food chains.

Explain why it is not usual to have a quaternary consumer in a food chain.

[Total: 9]
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8 Ethene, C,H,, is an alkene.

Fig. 8.1 shows the structure of an ethene molecule.

Fig. 8.1
(@) Naphtha is a fraction obtained from the distillation of petroleum.

Naptha undergoes a process to produce ethene.

(i) State the name of the process that produces ethene from naphtha.

(b) Ethane, C,Hg, is an alkane.

(i) Give one similarity and two differences between a molecule of ethene and a molecule

of ethane.

SIMIAITY «eeeeeeieieeee e

© UCLES 2024 0653/41/M/J/24
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(i) The complete combustion of ethane, C,H, forms two products.

Write a balanced symbol equation for this reaction.

(c) Ethene molecules react together to form poly(ethene).

Part of the structure of poly(ethene) is shown in Fig. 8.2.

H H H H H H H H H H

A s R R A
—C—C—C—C—C—C—C—C—C—C—

L
H H H

H H H H H H H

Fig. 8.2

State the number of ethene molecules used to form the part of the poly(ethene) structure
shown in Fig. 8.2.

[Total: 9]

© UCLES 2024 0653/41/M/J/24 [Turn over
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9 Fig. 9.1 shows an electrical circuit with components labelled E, F, G, H and J.
E F ‘{
X & OL

A
./ |
7y

Fig. 9.1
(a) State the letter of the component that:
provides the e.m.f. for the CirCUIt ...

can be used to vary the brightness of the lamps ........cccoooiiiiiiiiiiiiii, .

[2]

(b) On Fig. 9.1, draw the symbol for the correct meter and show this connected into the circuit to
measure the potential difference (p.d.) across the lamps. 2]

(c) The two lamps are identical. The p.d. across the lamps is 3.0 V.
(i) The p.d. across component F is 5.5V.
Assume that components G and H have no resistance.

Find the p.d. across component J.

(ii) The ammeter reads 0.6A.

Calculate the resistance of one of the lamps.

resisStanCe = ..o Q [2]

[Total: 7]

© UCLES 2024 0653/41/M/J/24



21

BLANK PAGE

© UCLES 2024 0653/41/M/J/24



22

BLANK PAGE

© UCLES 2024 0653/41/M/J/24



23

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

© UCLES 2024 0653/41/M/J/124



24

"(*d"y1) @inssaid pue ainjesadwa) wWool je wp g Sl seb Aue Jo 8jow suo JO BWN|OA 8y |

- - - - - - - - - - - 8ez 14 144 -
wniouaIMe| wnij@qou wniAsepuaWw winjwisy wnjuisjsule wnjuioyljes wnieyieq wnuno wniouswe wniuoynid wniunydau wniuein wniuoejoud wnuoy} wniuioe
YN ON PN w4 s$3 10 A4 wo wy nd dN n ed yL o) v/ spiounoe
€0l [40]% 1oL 00} 66 86 16 96 G6 6 €6 6 16 06 68
Sl €Ll 691 191 GalL €91 651 151 2st oSt - 124" (A 4% orlL 6€L
wnpan| wniglapk wninyy wnigle wnjwjoy wnisoidsAp wnicJa} wniuijopef wnidoina wnuewes wniyyewold wnjwApoau wniwApoaseld wnuad wnueyjue|
n7 aA wl 13 OH AQ qL PO n3g ws wd PN Id 90 = spiloueyjue|
LL 0L 69 89 19 99 <9 9 €9 29 19 09 69 89 1S
uossauefo auIssauua) WINLIOWLIBAI| wniA0OSoW wniAoJBY wnjuoyiu wniiuiadod wniuabjusol wnppejsuwlep wnuauyaw wnissey wnuyoq wnibloqeas wniugnp wnipiopayns wnipels wniouely
60 sl AT oN 14 UN uo 6y sd N SH ug S qa b spiougoe ey 14
8Ll Ll 9Ll Gl il el cLL L oLl 601 801 101 901 o] ol €01-68 88 18
- - - 602 10¢ v0cC L0¢C 161 g6l 6l 061 981 781 18l 8L LEL eel
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosaw plob wnuyeld wniput wniwso wniuayl uaysbuny wnjejue} wniujey wnueq wniseeo
uy w od 9 ad 11 BH ny 1d I SO oY M el H sploueuyue| eq 0]
98 a8 8 €8 8 18 08 6L 8/ L 9/ G v, €L L 1/.-1G 99 1]
LeL 121 8cl 44" 6Ll Gl cLL 801 90l €0l Lol - 96 €6 16 68 88 a8
uouax aulpol wnunjie} Auownue uy wniput wniwped J9AlIS wnipe|ed wnipoys wniuayyni wnpeuyos} wnuapgAjow wnigolu wnjuoo.iz wnupk wnpuons wnipigni
oX I 9] as us u1 PO By Pd ud ny ol O aN 1Z A IS qd
14 €9 [4°] 1S 0s 6% 8Y VA% 14 14 144 [524 t44 374 (04 6¢ 8¢ JAS
8 08 6L =73 €L 0L g9 9 69 69 99 GS 4] [A¢} 8Y *14 ov 6¢
uoydAsy aulwolq wnjus|es oluesie wniuewusBb wnijeb ouiz Jaddoo [EXRI J|eqod uoul asauebuew wniwouyd wnipeueA wniuey wnipuess wniojes wnissejod
M RIS | oS Sy 99 529) uz no IN 0D 94 Ui 10 N 1L oS €D A
9¢€ 1o € €€ e A% 0¢ 6¢ 8¢ 12 9 14 174 €C (44 4 0c 6l
014 G'Ge (A% e 8¢ 12 e €c
uobie auuolyo anyns snioydsoyd uool|Is wniuwnie wnisaubew wnipos
*\vj 10 S d IS v BN EN
8l Ll 9l gl vl el L L
0c 6l 9l vl cl L SSewl Jlwoje aAle|al 6 L
uosu auuonyy uabAxo uabouyu uogied uoioq aweu wnijjAiag winiyy
oN E| o} N 0 g loqwiAs olwoje og "
ol 6 8 JA 9 S Jaquinu olwoye ¥ [
14 l
wnijay uaboipAy >0x
H H
4 l
A 1A I\ 7 N Al 1] Il |
dnolg

Sjuawalg Jo 3|qeL dIpoLdd Ayl

0653/41/M/J/24

© UCLES 2024



* 0019656632601 *

Cambridge IGCSE™

Cambridge Assessment B
) International Education

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

COMBINED SCIENCE 0653/42
Paper 4 Theory (Extended) May/June 2024

1 hour 15 minutes

You must answer on the question paper.

*
W
R
ol
iy
W
N
B
N
0
N

x

No additional materials are needed.

INSTRUCTIONS

e Answer all questions.

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

e  Write your name, centre number and candidate number in the boxes at the top of the page.
e  Write your answer to each question in the space provided.

e Do not use an erasable pen or correction fluid.

e Do not write on any bar codes.

e You may use a calculator.

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

INFORMATION

e  The total mark for this paper is 80.

e  The number of marks for each question or part question is shown in brackets [ ].
e The Periodic Table is printed in the question paper.

This document has 20 pages.

DC (PB/GB) 331076/3
© UCLES 2024 [Turn over

L _



* 0019656632602 *

2

1 (a) Fig. 1.1 shows the alimentary canal and associated organs in humans.

Table 1.1 shows the name and function of some of the parts labelled in Fig. 1.1.

Fig. 1.1

Complete Table 1.1.

Table 1.1
label name of part function
stomach digestion of protein
digestion
of insoluble molecules
E and
of soluble molecules
C secretion of lipase
| © UCLES 2024 ﬁ 0653/42/M/J/24

[3]
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(b) Two types of digestion occur in the stomach of humans.

Complete these sentences about digestion in the stomach.

Muscles in the stomach wall contract to break down the food into .......................... pieces.
This processiscalled ..............cooiiiiiiiiin . digestion.

The insoluble protein molecules are then converted into soluble molecules by the

Process of ......coooviiiiiiiiii digestion.

The soluble molecules produced from the digestion of protein

arecalled ..o )
[4]

(c) Alipase enzyme is found in the alimentary canal.

Fig. 1.2 shows the activity of this lipase enzyme at different pH values.

A

activity of lipase / \

y 4

Fig. 1.2

Explain why this lipase enzyme is not active in the stomach.

Use data from Fig. 1.2 in your answer.

[Total: 1

0]
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Different types of mixtures need different separation processes to isolate the pure substances

from the mixture.

(@) For each separation process, draw one straight line to the correct description.

separation process

crystallisation

filtration

chromatography

| © UCLES 2024 L 0653/42/M/J/24

description

separating an insoluble solid from
a mixture of a solid in water

separating dyes from a mixture of
dyes in a coloured ink

separating a salt from an
aqueous solution

[2]
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(b) Pure water is separated from a mixture of soluble salt and water by distillation. Fig. 2.1 shows
the apparatus used.

thermometer

pure water

1

soluble salt and water

Fig. 2.1

Explain how pure water is separated from this mixture by distillation.

| © UCLES 2024 Ao 0653/42/M/J/24 [Turn over I
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(c) Sodium chloride is a salt.

Table 2.1 shows the melting points and boiling points of sodium chloride and of water.

Table 2.1
melting point boiling point
/°C /°C
sodium chloride 801 1413
water 0 100

(i) Explain why sodium chloride has a high melting point.

(ii) Explain why the boiling point of water is higher than its melting point.

Use ideas about energy and particles in your answer.

| © UCLES 2024 % 0653/42/M/J/24 I
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(iii) Fig. 2.2 shows the arrangement of particles in water at +10°C.

Fig. 2.2

Complete the diagrams in Fig. 2.3 to show the arrangement of particles in water at—10°C
and at +110°C.

water particles at —10°C water particles at +110°C

O O

Fig. 2.3

[2]

[Total: 11]
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Fig. 3.1 shows an old-fashioned room heater made of iron. The heater burns oil as a fuel.

flame inside
heater

Fig. 3.1

(a) Complete the sentence to state the energy transfers that occur when the oil burns with a
visible flame.

Energy is transferred from ..................... potential energy to ...................... energy
and light.

[2]

(b) Describe how the process of convection enables the transfer of energy from the flame to the
top of the heater.

| © UCLES 2024 Sy 0653/42/M/J/24 I
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Radiation from the heater is mainly in the infrared region of the electromagnetic spectrum.

The flame emits infrared radiation from the heater with a frequency of 0.95 x 10" Hz.

(i) State what is meant by frequency.

(ii) State one region of the electromagnetic spectrum that has a lower frequency
than infrared.

..................................................................................................................................... [1]
(iii) Calculate the wavelength of radiation with a frequency of 0.95 x 10'4Hz.
The speed of electromagnetic waves = 3.0 x 108 m/s.
wavelength = ... m [2]
[Total: 8]
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4 (a) Astudentlabels a diagram of a plant cell.

Fig. 4.1 shows the student’s diagram.

cell wall
cgtopLasm
—
=
vacuwole
nucleuws
Fig. 4.1

(i) The student has not labelled the diagram correctly.

all the labels on Fig. 4.1 that are not correct. [1]

(ii) Explain how the cell in Fig. 4.1 is adapted to its function.

(b) Fig. 4.2 shows the effect of carbon dioxide concentration and light intensity on the rate
of photosynthesis.

A
rate of 0.13%CO,
photosynthesis
0.03%CO,

light intensity

Fig. 4.2

| © UCLES 2024 E’E 0653/42/M/J/24 I
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(i) Describe the effect of increasing light intensity on the rate of photosynthesis as shown
in Fig. 4.2.

(ii) Trees in a forest are cut down and burnt where they fall.

Use Fig. 4.2 to suggest why the rate of photosynthesis in the surrounding plants increases.

[Total: 8]
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Nitrogen and oxygen react together at high temperatures in car engines to form oxides of nitrogen.

(a) Nitrogen monoxide, NO, is one of the oxides of nitrogen.

Fig. 5.1 shows the energy level diagram for the reaction of nitrogen and oxygen to form

nitrogen monoxide.

A

energy

nitrogen monoxide

A
activation energy change
energy of reaction

nitrogen and
oxygen

!
progress of reaction

Fig. 5.1
Explain the energy changes shown in Fig. 5.1.

Use ideas about bond breaking and bond forming in your answer.

| © UCLES 2024 S 0653/42/M/J/24
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(b) Nitrogen monoxide, NO, reacts with oxygen to form nitrogen dioxide, NO.,,

(i) Write a balanced symbol equation for the reaction between nitrogen monoxide and
oxygen.

Include the state symbols.

(ii) The reaction between nitrogen monoxide and oxygen is exothermic.

Draw a labelled energy level diagram for this reaction. Include labels for the activation energy
and the energy change of reaction.

A

energy

progress of reaction

[2]

[Total: 6]
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Fig. 6.1 shows a rover vehicle on the planet Mars.

14

Fig. 6.1

(a) Fig. 6.2 shows a speed—time graph for the vehicle on one of its journeys.

0.012

speed 0.010

——

m/s /

0.008 /

——

0.006 7/

AN

——

0.004

——

0.002

0 100 200 300 400
time/s

Fig. 6.2

(i) Use Fig. 6.2 to show that the maximum speed of the vehicle on this journey is 0.036 km/h.

| © UCLES 2024 E,E’é 0653/42/M/J/24
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(ii) Use Fig. 6.2 to calculate the acceleration of the vehicle as it starts its journey.

Give the units of your answer.

..................................................................................................................................... [2]
(b) The mass of the vehicle is 890kg.
On another journey, the vehicle travels across a rocky terrain at a speed of 0.050m/s.
(i) Show that the kinetic energy of the vehicle is approximately 1.1 J.
[2]

(ii) While travelling at 0.050m/s, the vehicle’s motors switch off.

Assume no energy is lost due to friction and that the gravitational field strength on Mars
is 3.8N/kg.

Calculate the height that the vehicle must climb to allow it to stop.

Give your answer in mm.

[Total: 12]
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7 (a) Fig. 7.1 shows the double circulatory system in humans.

(i)

(ii)

(iif)

| © UCLES 2024

‘\-. rest of body 4)
e —

Fig. 7.1
The arrows show the direction of blood flow.

Identify the blood vessels labelled X and Y in Fig. 7.1.

PSSP RRSUPPRR
| PO PPRRRROUPPR
[2]
On Fig. 7.1, draw a label line and the letter S to identify the septum.
[1]
Explain the advantages of a double circulatory system.
..................................................................................................................................... [2]
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(b) The lungs contain the gas exchange surface in humans.

(i) List two features of gas exchange surfaces.

(ii) The composition of inspired air is different to expired air.

Tick (v') all the boxes that explain this statement.

Carbon dioxide is a product of respiration.

Nitrogen is taken into the blood and used in respiration.

Oxygen is a product of respiration.

Water is a reactant of respiration.

Water evaporates from the lining of the alveoli.

| © UCLES 2024 @‘E 0653/42/M/J/24
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[Total: 9]
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Solid magnesium and some magnesium compounds react with dilute acids to make salts.

Some of the reactants and products of these reactions are shown in Table 8.1.

Table 8.1
reactants products
solid dilute acid salt other product(s)
magnesium sulfuric acid magnesium sulfate
sulfuric acid magnesium sulfate water
magnesium carbonate magnesium chloride | TR
and
(@) Complete Table 8.1. [4]

(b) (i) Identify one substance in Table 8.1 that has a pH less than 3.
(ii) Identify one covalent substance in Table 8.1 that has a pH greater than 5.

(c) Explain how the position of magnesium in the Periodic Table and the electronic structure of
magnesium relate to its metallic character.

[Total: 9]
I © UCLES 2024 e 0653/42/M/J/24
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Fig. 9.1 shows a circuit diagram for part of an electric dishwashing machine.

—
——O ~ O | |
240V

/;

heater

— T —">

(M)}——

Fig. 9.1

(a) State the circuit component represented by the symbol -0 ~ o-.

............................................................................................................................................. [1
(b) The resistance of the heater is 25Q.
(i) Calculate the current in the heater.
CUITENE = L A [2]
(ii) Use your answer to (b)(i) to calculate the power required by the heater.
POWET = oeiiiiiieeeee et e e e e e e e eeaerr e e e e e eeeees W [2]
(c) On Fig. 9.1, draw a lamp connected in the circuit that will only be on when the heater is
switched on but will not reduce the current in the heater. 2]
[Total: 7]
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1 (a) Fig. 1.1a and Fig. 1.1b are diagrams of different flowers.

Fig. 1.1a

Fig. 1.1b

(i) Table 1.1 shows some of the labels in Fig. 1.1a and Fig. 1.1b, the name of the part and
its function.

Complete Table 1.1.

Table 1.1

label

name

function

sepal

produces

site of pollination

© UCLES 2024
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(b) Fig. 1.2 is a diagram of a sperm cell.

X

Fig. 1.2

(i) State two adaptive features of sperm cells.

ettt et e e et e et eeeeaeeeeeateeeeaeeeeaaeeeeaseeeeaneeeeanteeeaneeeeaneeeeanteeeaneeeeaneeeaaneeeeaneeeaaneeeannes
2 ettt e teeeeeeeeateeeateeeaateeeateeeaneeeeaneeeeaseeeeaneeeaaneeeaanteeasteeeaneeeeanneeaneeas
[2]
(ii) Describe what happens during fertilisation to the structure labelled X in Fig. 1.2.
..................................................................................................................................... [2]

[Total: 8]
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2 Oxides of nitrogen are pollutant gases formed in car engines. Nitrogen monoxide, NO, and
nitrogen dioxide, NO,, are both oxides of nitrogen.

(a) Nitrogen, N,, and oxygen, O,, react together in car engines to make nitrogen monoxide, NO.
Nitrogen monoxide reacts with oxygen to form nitrogen dioxide, NO.,,.

The energy level diagrams for these reactions are shown in Fig. 2.1 and Fig. 2.2.

A A
energy energy
hitrogen nitrogen monoxide
monoxide and oxygen
nitrogen
dioxide
nitrogen
and oxygen
= >
progress of reaction progress of reaction
Fig. 2.1 Fig. 2.2

(i) Complete the energy level diagrams shown in Fig. 2.1 and Fig. 2.2 by labelling:

* the activation energy
* the energy change of reaction.

[3]
(ii) The following statements are about the reactions shown in Fig. 2.1 and Fig. 2.2.

Put one tick (v') for each statement to show if it is true or false.

statement true false

The reaction between nitrogen and oxygen is exothermic.

When nitrogen monoxide reacts with oxygen, the energy given out
is greater than the energy taken in.

Both reactions involve breaking bonds.

Both reactions involve elements reacting together to form
compounds.

[2]

© UCLES 2024 0653/43/M/J/24
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(iii) Write the balanced symbol equation for the reaction between nitrogen oxide, NO, and
oxygen, O,, to make nitrogen dioxide, NO,,

..................................................................................................................................... [1]
(b) Oxides of nitrogen are simple molecules.
Explain why oxides of nitrogen have low boiling points.
Use ideas about forces and energy in your answer.
............................................................................................................................................. [2]

[Total: 8]
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3  Fig. 3.1 shows a television (TV) connected to a satellite dish. The satellite dish receives microwave
signals from a satellite above the Earth.

not to scale

Fig. 3.1

(@) (i) On Fig. 3.2, write microwaves in the correct place in the electromagnetic spectrum.

increasing frequency

A

gamma ultraviolet radio
radiation waves
Fig. 3.2
[1]
(ii) State one danger of ultraviolet radiation.
..................................................................................................................................... [1]

(b) The microwave signal travels from the satellite to the satellite dish at a speed of 3.0 x 10°km/s.
(i) The satellite is a distance of 37000 km from the satellite dish.

Calculate the time taken by the microwave signal to travel from the satellite to the satellite
dish.

© UCLES 2024 0653/43/M/J/24
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(i) The microwave signal from the satellite has a frequency of 12 x 10°Hz.

Calculate the wavelength in metres of the microwave signal.

wavelength = ... m [3]

[Total: 7]
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4 (a) Fig. 4.1 shows a model of the alimentary canal and associated organs of humans.

The model is viewed from the back.

stomach

Fig. 4.1
(i) On Fig. 4.1, draw a label line and the letter P to identify the pancreas. [1]
(ii) Amylase is an enzyme in the alimentary canal.

Explain why amylase does not break down proteins.

(iii) State the name of the product when proteins are digested.

© UCLES 2024 0653/43/M/J/24
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(b) Vitamins and minerals are absorbed into blood capillaries in the alimentary canal.
(i) Adiet that lacks vitamin D is a cause of vitamin D deficiency in humans.

State one other cause of vitamin D deficiency in humans.

..................................................................................................................................... [1]
(ii) Describe one effect of vitamin D deficiency in humans.

..................................................................................................................................... [1]
(iii) Explain how capillaries are adapted to their function.

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

[Total: 8]
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5 Zinc and some zinc compounds react with dilute acids to make salts.

(@) (i) Complete the word equations for the following reactions.

_ sulfuric
Zine * acid I +  hydrogen
........................... hydrochloric zinc
+ + f
........................... acid ~ Cchloride water
[2]
(ii) Identify two covalent substances shown in the equations in (a)(i).
L ettt ettt et eee e e e e e e aeeeeeeeeeeeeaaaa—eeeeeeeeeeaaaaetteeeeeeeeaaaannateeeaeeeeaaannnreeaaaaeeeaannnrneees
2 e ——eeeeee e e e e eea————eeeeeeeeeia———eeeeeeeeeaaa—teeeteeeeeeaaaaa—aeeeeeeeaaaaaarrraaaaaaas
[2]
(b) A metal carbonate reacts with a dilute acid to form a salt and two other products.
Identify the two other products formed in the reaction.
ettt ettt eeee e e Eeeeeeeeeeeeeeaaaeeeeeeeeeeeeaaanteeeeeeeeeeeaannateeeeeeeeeeeaannneeeeeeeeeaaaannnnnereees
2 ettt e e eeeeeeeeeeeeeeeaaeEte—eeeeeeeaaassteeeeeeeeeaaaaaheteeeaaeeeaaannteeeeeaeeeeaaannraeeeeeeeeaans
[2]
(c) Describe how the pH number of a sample of dilute sulfuric acid is determined using an
indicator.
............................................................................................................................................. [2]
(d) Some soils are acidic.
Describe how the acidity in soils is controlled.
............................................................................................................................................. [1]

[Total: 9]
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6 Fig. 6.1 shows three forces, Q, R and P, acting on a bus moving along a level road at constant
speed.

direction of moving bus ——

R

—0—— 0 road

P
Fig. 6.1
(@) The driving force acting on the bus is not shown on Fig. 6.1.
(i) On Fig. 6.1, draw an arrow labelled S to represent the driving force acting on the bus. [1]

(ii) State the cause of the force labelled Q.

..................................................................................................................................... [1]
(b) The mass of the bus is 7500kg.
The gravitational force on unit mass is 10 N/kg.
Explain why the force labelled R must be 75000 N.
............................................................................................................................................. [2]

© UCLES 2024 0653/43/M/J/24
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(c) Fig. 6.2 shows a speed—time graph of the motion of a bus on a journey between two bus

stops.
15
77777777777777777}7 SIS EEEEEENEEEEEEEEEE.A\UNE N
10 a \
\
speed v 4 \
m/s s \
\
5 7 \
7
\
\
7/ \
0 \
0 50 100 150 200 250 300
time/s
Fig. 6.2
(i) Calculate the acceleration of the bus as it starts the journey.
Give the units of your answer.
acceleration = ......cccccceeiiiiievieeei, units .....eeeeeen. [3]

(ii) Use Fig. 6.2 to calculate the distance in metres travelled by the bus before it begins to
slow down.

distance = ... m [3]
(iii) The total distance between the bus stops is 2.65km.

Use your answer to (c)(ii) to find the distance in metres travelled by the bus while it is
decelerating.

diStance = ... m [1]
[Total: 11]
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(@) Fig. 7.1 is a diagram of a cross-section through a leaf.

2@
o
spongy Z

mesophyll

cell ‘

stomata

Fig. 7.1
(i) State one way the function of X and Y in Fig. 7.1 is similar and one way their function is
different.
] 11011 = PP T TP PPTPPRRR
(o1 =T o P EEPT PP

(ii) Describe how water moves from the surface of the spongy mesophyll cells to outside the
stomata.

© UCLES 2024 0653/43/M/J/24 [Turn over
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(b) Plants produce a chemical called auxin.
Complete these sentences about auxin.
Auxin is made in the shoot ..............ccccccoiine. .

Auxin then spreads through the shoot, where it causes growth by stimulating

cell oo .
Auxin is unequally distributed in response to .............cccceeeeei. and ... .
[3]
(c) Plants are usually the producer in a food web.
Fig. 7.2 shows a food web with a different producer.
i A= A
gull large fis wading bird sea duck
small fish clam
=
A
= %
3% B
phytoplankton
Fig 7.2
(i) Identify all the organisms in Fig 7.2 that occupy trophic level 2.
..................................................................................................................................... [1]

© UCLES 2024 0653/43/M/J/24



17

(ii) Circle all the words in the sentences about the osprey from Fig. 7.2 which make
the sentences correct.

The osprey is a secondary / tertiary consumer and is a carnivore / herbivore.

This is because the osprey eats large / small fish.

[2]

[Total: 11]
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8 The structures of ethene and ethane are shown in Fig. 8.1.

H H
N,/
c—c¢

O

ethene ethane

Fig. 8.1
(@) Ethene is a member of the alkene homologous series.
All alkenes are hydrocarbons with the same general formula.

(i) State one other similarity between all members of the alkene homologous series.

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

(ii) State the general formula for alkenes and for alkanes.
AIKENES .ottt e e et e e e e e e e aaeeaas
AIKANES ... e e e e e
[2]

(b) Many ethene monomer units react together in addition polymerisation to form poly(ethene).

Draw the structure of a poly(ethene) molecule to show the part formed from three ethene
monomer units.

[2]

© UCLES 2024 0653/43/M/J/24
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(c) Cracking produces ethene from larger molecules.

The cracking of molecule A forms a molecule of ethene and a molecule of compound B, as

shown in Fig. 8.2.

H H
molecule A
cracking
H H
C=C +
H H
ethene compound B
Fig. 8.2

(i) Complete Fig. 8.2 by drawing the structure of compound B.

(ii) State the conditions required for cracking.

© UCLES 2024 0653/43/M/J/24
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[Total: 9]
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9 Fig. 9.1 shows a simple circuit containing two identical lamps.

ammeter

Fig. 9.1

(@) Complete these sentences.
Potential difference is measured in units called ..............cooooovviiiiiiiiiiiiinnens .

The current in the circuitis a flow of ..o, .

[2]
(b) The cell produces a total e.m.f. of 2.4 V. There is a current of 0.50A in the circuit.
(i) Calculate the power supplied by the cell.
POWET = oeiiiiie i e e e ettt e e e e e e e e e e e e e eeees W [2]

(ii) The cellin Fig. 9.1 has a total charge of 9000 C. Calculate the maximum time in hours for
which the cell can produce a current of 0.5A.

© UCLES 2024 0653/43/M/J/24
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(c) Fig. 9.2 shows the same circuit components connected in a different arrangement.

(i)

(ii)

© UCLES 2024

&
&

Fig. 9.2
Describe how the circuit arrangement in Fig. 9.2 differs from that shown in Fig. 9.1.

Predict whether the reading on the ammeter in Fig. 9.2 will be greater or less than the
ammeter reading in Fig. 9.1.

Give a reason for your answer.

[Total: 9]
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