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1 The diagram shows a typical plant cell.

Which part of the cell controls the movement of materials into and out of the cell?

29 Q) .

D\i
Q

0

2 Molecules can move from one area to another by diffusion.

Which statement applies to diffusion?

A

B
C
D

A partially permeable membrane is needed for diffusion to happen.

Diffusion can only happen when a substance is in solution in water.

Molecules can only enter or leave living cells by diffusion.

Molecules move by diffusion down a concentration gradient.

3 Biological catalysts speed up reactions.

What is another name for biological catalysts?

A

B
C
D

4 Which row is correct for photosynthesis in a leaf?

antibodies
enzymes
fatty acids

hormones

cells where
substrates products .
photosynthesis occurs
A CeH1206 + 60, 6H,O + 6CO, palisade mesophyll
B CsH1205 + 60, 6H,O + 6CO, upper epidermis
C 6H,O + 6CO, CeH1206 + 60, palisade mesophyll
D 6H,O + 6CO, CeH1205 + 60, upper epidermis
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5 Which type of molecule is starch?

A

B
C
D

carbohydrate
fat
protein

vitamin
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6 Chemical digestion starts in the mouth and continues throughout the length of the alimentary
canal.

What is a sequence of three organs in the alimentary canal where chemical digestion occurs?

A

B
C
D

oesophagus — gall bladder — liver

oesophagus — stomach — small intestine

small intestine — gall bladder — large intestine

small intestine — stomach — oesophagus

7 How are mineral ions transported around the human body?

A

B
C
D

8 Which row correctly lists the features of a gas exchange surface in animals?

attached to antibodies

attached to haemoglobin

dissolved in blood plasma

inside blood platelets

v = present

X = absent

large thin good good
surface blood ventilation
surface s
area supply with air
A v v X X
B v X v X
C X v v X
D v v v v
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9 When the hormone adrenaline is released in humans it causes changes in breathing rate and
pupil size.

What are the correct changes?

breathing rate pupil size
A decreases decreases
B decreases increases
C increases decreases
D increases increases

10 The table shows some possible tropic responses in a plant.

direction of growth response to

part of plant . light (from
gravity one direction)
1 root away towards
2 root towards away
3 shoot away towards
4 shoot towards away

What are the correct tropic responses for gravitropism and phototropism?

A 1and3 B

1and 4

C 2and3

D 2and4

11 Which row shows the anther and stigma of an insect-pollinated flower?

1

W)

2

3

N

insect-pollinated insect-pollinated
anther stigma
A 1 2
B 1 4
Cc 4 1
D 4 3
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12 What gives the human embryo protection from mechanical shock?

A amniotic fluid
B cervix
C placenta
D

umbilical cord

13 The diagram shows part of the carbon cycle.

carbon dioxide in
the atmosphere

NN

plants
and trees

L

fossil fuels
dead organisms —

animals |-

Which arrows represent decomposition and combustion?

A 1and?2 B 1and4 C 2and3 D 2and4

14 The diagram shows a chromatogram of an ink sample after separation by paper chromatography.

solvent front

\\
»— 1 —

/

coloured spots

start line

Which calculation is used to determine the R; value of a coloured spot on the chromatogram?

distance travelled by the solvent from the start line
distance travelled by the spot from the start line

distance travelled by the spot from the start line
distance travelled by the solvent from the start line

distance from the bottom of the chromatography paper to the spot
distance from the bottom to the top of the chromatography paper

distance from the bottom to the top of the chromatography paper
distance from the bottom of the chromatography paper to the spot
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15 White solid X is formed when magnesium reacts with oxygen.

What is X?

A acompound

a mixture

B
C analloy
D

an element

16 Which statement describes the formation of ions when two different atoms combine?

A The two atoms share a pair of electrons.

Both atoms lose electrons.

B
C Both atoms gain electrons.
D

One atom gains electrons and one loses electrons.

17 A solution of barium chloride reacts with dilute sulfuric acid to form a precipitate.

What is the ionic equation for this reaction?

A Ba*(aq) + SO, (aq) —» BaSO.(aq)

B Ba*(aq) + SO, (aq) — BaSO4(s)
C BaCly(s) + H,SO4(aq) — BaSO4(aq) + 2HCI(aq)
D Ba*(aq) + 2Cl7(aq) + 2H'(aq) + SO,>(aq) — BaSO4(s) + 2HCI(aq)

18 Dilute sulfuric acid is electrolysed using platinum electrodes.

Which statements about this electrolysis are correct?

A 1and3

© UCLES 2024
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2

Water is broken down to give hydrogen and oxygen.
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Water is covalent but the solution conducts electricity because it contains equal
concentrations of H" ions and OH™ ions.

The equation for the reaction at the anode is 40H™ — 2H,O + O, + 4e".

The equation for the reaction at the cathode is 2H* — H, + 2e".

B

1and 4

C 2and3
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19 Which row about an endothermic reaction is correct?

temperature change
energy . . .
in the reaction mixture
A given out decreases
B taken in increases
C given out increases
D taken in decreases

20 Hydrogen peroxide decomposes to form water and oxygen.

Which changes in temperature and in concentration both reduce the rate of this reaction?

temperature of concentration of
hydrogen peroxide | hydrogen peroxide

A decrease decrease
B decrease increase
C increase decrease
D increase increase

21 Which equation represents a redox reaction?
A AgNO; + NaCl —» NaNO; + AgCl
B CaCO; —» CaO + CO,
C CH4 + 20, —» CO; + 2H,0
D HCI! + NaOH — NaCl + H,O

22 Copper sulfate is a soluble salt which is prepared by reacting insoluble copper oxide with dilute
sulfuric acid.

Which statement about the preparation of copper sulfate crystals is not correct?

A After the reaction, the mixture is filtered and copper sulfate solution is collected.
B Excess copper oxide is used to ensure that all the acid is used up.

C The final solution is heated so that all the water boils off.
D

The mixture of copper oxide and dilute sulfuric acid is heated to speed up the reaction.
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23 Magnesium carbonate reacts with dilute sulfuric acid.

A gas is produced.

What is the test for this gas?

A
B
C
D

24

It bleaches damp litmus paper.
It ‘pops’ with a lighted splint.
It relights a glowing splint.

It turns limewater milky.

Which diagram represents the particles in an alloy?

25 What causes an enhanced greenhouse effect?

A

B
C
D

decreased concentration of methane in the atmosphere
decreased concentration of nitrogen in the atmosphere
increased concentration of carbon dioxide in the atmosphere

increased concentration of oxygen in the atmosphere

26 Which statement about alkenes is correct?

A

B
C
D

They are saturated hydrocarbons.
They have the general formula CpHap.z.
They have similar chemical properties.

They are all gases at room temperature.

GradeMax

27 A hydrocarbon with the formula CgHyg is cracked to form one molecule of ethene and two other
hydrocarbon molecules.

What are the two other molecules?

A

B
C
D

C4H1o and C3Hg
C4Hs and CsHg
C4Hs and CsHg
C;H4s and H,
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28 Two identical solid objects X and Y are placed on a bench.

A

How do the forces and the pressures on the bench due to X and Y compare?

9

forces pressures
A different different
B different equal
C equal different
D equal equal

29 An object has mass and is in a gravitational field.

Which property does the object possess because it is in a gravitational field?

A density

B resistance
C volume

D weight

30 A spring obeys Hooke’s law.

In which unit is its spring constant measured?

A m/N

© UCLES 2024
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31 A block has a mass of 5.0 kg.

A student pushes the block 5.0 m up a slope. The gravitational field strength is 10 N/kg.

5.0m \

How much gravitational potential energy does the block gain?

A 25J B 150J C 200J D 250J

32 An automatic coffee maker has a power rating of 900 W and takes 3.0 minutes to make a cup of
coffee.

How much energy is transferred by the coffee maker when it makes a cup of coffee?

A 50J B 300J C 2700J D 162000J

33 In which list are all the energy resources renewable?

A geothermal, hydroelectric, nuclear
B geothermal, tides, hydroelectric

C tides, nuclear, coal
D

solar, wind, coal

34 A student cooks a potato over a fire. The student holds the potato using a metal rod.

metal rod

Which transfer of thermal energy is caused mainly by radiation?
A from the fire to the air above the fire

B from the fire to the student’s face

C from the inside of the potato to the student’s hand

D

from the outside of the potato to the inside of the potato
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35 A student uses a thin converging lens of focal length 5.0 cm as a magnifying glass.

11

What is a possible position of the object?

A

B
C
D

4.0cm from the lens, on the same side of the lens as the student
4.0cm from the lens, on the side of the lens away from the student
6.0cm from the lens, on the same side of the lens as the student

6.0cm from the lens, on the side of the lens away from the student

36 What is not able to transmit sound waves?

A

B
C
D

37 There is a potential difference (p.d.) of 6.0V across a resistor of resistance 1.5kQ.

agas
a liquid
a solid

a vacuum

How much charge passes through the resistor in 5.0 minutes?

A

1.2C B 20C C 30C D 1200C
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38 Wire X and wire Y are made from the same material. Each wire has a circular cross-section.

The resistance of wire X is R, its length is [ and its diameter is d.

The length of wire Y is 2l and its diameter is 2d.

What is the resistance of wire Y?

A

R B R C 4R D 8R

2
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39 The diagram shows three resistors connected to a 12V battery.

12
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The current at two points in the circuit and the potential difference (p.d.) across one resistor are

shown.

Another resistor is labelled R.

What is the current in resistor R and what is the p.d. across resistor R?

12V

3.0A |-——~|

3.0V

e R

I_I

2.0A

current in p.d. across
resistor R resistor R
[A IV
A 1.0 3.0
B 1.0 9.0
C 2.0 3.0
D 2.0 9.0

40 A fault develops in an electric circuit and the current in the circuit becomes too large.

A component in the circuit protects the wires from overheating.

Which component protects the wires?

A ammeter

B fuse

C lamp

D voltmeter
© UCLES 2024

0653/22/M/J/24




GradeMax
Combined_Science - 2024 - May/Jun - Paper 22 - QP - Cambridge

13

BLANK PAGE

© UCLES 2024 0653/22/M/J/24



GradeMax
Combined_Science - 2024 - May/Jun - Paper 22 - QP - Cambridge

14

BLANK PAGE

© UCLES 2024 0653/22/M/J/24



GradeMax
Combined_Science - 2024 - May/Jun - Paper 22 - QP - Cambridge

15

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 0653/22/M/J/24



GradeMax

y/Jun - Paper 22 - QP - Cambridge

Combined_Science - 2024 - Ma

16

"(d"yJ) aunssalid pue ainjesadwa) wWool e wp g S| seb Aue Jo 8jow dUOo JO SWN|OA 8y |

- - - - - - - - - - - 8€¢C 354 [4%4 -
wniouaIme| winijegqou winiAsepuaW wniuusy wnjuie)suld wnjuioyles wnidaq wnuno wniouswe wnuoynid wniunydau wnjuein wniunoejoid wnuouyy wnjupoe
a1 ON PN wH s3 10 g wo wy nd dN n ed uL Y sploufoe
€0l 413 L0 00} 66 86 16 96 G6 V6 €6 c6 16 06 68
SLL €Ll 691 191 SoL €91 651 1G1 csh oSk - vl 345 ovl 6ElL
wnpain| wniqsephk wninyy wniqie wniwjoy wnisoidsAp wniqua) wnjuijopeb wnidoina wnuewes wniyiewouid wniwApoau wniwApoaseld wnuao wnueyjue|
ni aA wl eE| OH A qL PO n3 ws wd PN id 0] e Spioueyjue|
L. 0L 69 89 19 99 <9 ¥9 €9 29 19 09 6G 8G 19
uossaueBo auIssauua) WNLIOWLIBAI| WNIACOSOW wniAoaly wnjuoyiu wnjusedoo wnjuablusos | wnppejswiep wnuauyew wnissey wnuyoq wniBiogess wnugnp wnipiopayini wnipes wniouely
60 sL AT N 14 UN ud by sd N SH ug b6s aa 4| wome | EBY 14
8l L 9l St 1413 el 433 L oLl 60} 801 101 901 S0l 70l €01-68 88 /8
- - - 60¢ 10¢ ¥0¢ 10¢ 161 S61 6l 061 981 8L 2:1% 8.1 A €el
uopel aunejse wniuojod yinusiq pes| wnijjeyy Ainosew plob wnuned wnipul wnjwso wniuayl us)sbuny wnjejue) wniugey wnueq wnisees
uy W od g9 ad 11 BH ny id I SO 9d M el iH spioveyue| ed sO
98 S8 78 €8 8 18 08 6. 8. 1L 9. S VL €L [ L/=1S 95 1]
Lel el 8cl acl 6L S 433 801 9014 €0l Lok - 96 €6 16 68 88 S8
uouax aulpol wnunj|8} Auownue uy wnipui wnjwpeo PEINTS wnipejjed wnipoyl wniuayyns wnpauyos) wnuapgAjow wnigoiu winiuoouIiz wnupk wnpuons wnipign
aX I el as us ul PO by pd ud ny ol O aN iz A IS qd
1] €§ 4] 1S 0S (94 14 JA4 9 14 144 94 [44 34 o 6€ 8¢ VA
8 08 6. S €L 0L S9 9 65 6G 96 S cs 1S 14 14 o 6¢
uoydAsy aulwolq wnuajes oluasie wniuewsab wnijieb ouiz Jaddoo 131U J|eqoo uoul asauebuew wnIWoiyo wnipeuea wniuey wnipuess wnojes wnissejod
M ig oS sY 99 9] uz no IN 0D o4 U 10 A\ L oS eD M
9€ e e €€ [43 3 0¢ 6¢ 8¢ 1c 9¢ G¢ e €¢ [44 14 0¢ 6l
o Gg'ge 143 1€ 8¢ e e €¢
uobie auLojyo inyins snioydsoyd uool|is wnjuiwnie wnisaubew wnipos
v 10 S d IS v b eN
8L Ll 9l Sl 14 el cl L
(014 6l 9l vl cl L SSeWw olwoje aAne[al 6 /
uoau auuonyy uabAxo uabouu uoqueo uoloq aweu wniikiag wniyy
SN E| 0] N 0 S| loquwis olwoye o4 n
ol 6 8 L 9 S Jaquinu ojwole v [
14 3
wnigy uaboipAy >¢!
oH H
4 3
HIA lIA IA N Al Il Il I
dnoug

SjuawWa|3 40 a|qe] dIpolad YL

0653/22/M/J/24

© UCLES 2024



