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1 Movement is a characteristic of all living organisms.

Which two other characteristics of living organisms provide the energy for movement?

A

B
Cc
D

excretion and nutrition

growth and sensitivity

nutrition and respiration

respiration and growth

2 The diagrams show three different specialised cells.

Which row shows the correct functions of cells 1, 2 and 37

not to scale

1

1

2

3

o o w >

absorbs water
absorbs water

transports oxygen

transports oxygen

transports oxygen
transports oxygen

absorbs water

absorbs water

moves mucus
absorbs digested food
moves mucus

absorbs digested food

3 Abiological molecule is analysed and found to contain carbon, oxygen, hydrogen and nitrogen.

What is this biological molecule?

A

B
C
D

fat
glucose
protein

starch
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4 The graph shows the effect of pH on the activity of an enzyme.

Where on the graph would collisions between enzyme and substrate be most effective?

A C

enzyme
activity

Y

pH

5 Which letters from the list represent the balanced equation for photosynthesis?

P CeH206 T H)O
Q 6CeH1206 U 6H,0
R CO, V. 0O,

S 6CO; W 60,

P+U—>R+V
Q+T—>S+U
R+T > W+P

o o W >»

U+S > P+ W

6 During pregnancy, a woman is told she is iron-deficient.

Which food could she eat to increase the iron content in her diet?

A cheese
B fruit

C milk

D red meat
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7 The diagram shows part of the alimentary canal and associated structures.

bile duct

4

stomach

GradeMax

Which row correctly identifies structure X, an enzyme secreted by structure X and the action of

this enzyme?

structure X enzyme action of enzyme
A liver amylase converts proteins to amino acids
B pancreas amylase converts starch to simple sugars
C liver protease converts proteins to amino acids
D pancreas protease converts starch to simple sugars
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8 The graph shows the rate and depth of breathing of a student at rest.

A

volume of air
in the lungs

I
0 time/s 15

Which graph shows the rate and depth of breathing of the student immediately after five minutes
of physical activity?

A B
A A
volume of air volume of air
in the lungs in the lungs
I I
0 time/s 15 0 time/s 15
C D
A A
volume of air volume of air
in the lungs in the lungs
I I
0 time/s 15 0 time/s 15

9 A plant shoot is illuminated from one side only.

What collects on the shaded side of the plant shoot?

A auxin

B chlorophyll
C glucose

D starch

© UCLES 2021 0653/22/0/N/21 [Turn over



GradeMax
Combined_Science - 2021 - Oct/Nov - Paper 22 - QP - Cambridge

6

10 Which row is correct for sexual reproduction?
gametes are offspring genetically
formed identical to parents

A no no

B yes no

C no yes

D yes yes

11 Which row correctly describes features of human egg cells and sperm cells?

egg cells sperm cells
A energy stores present enzymes present
B enzymes present energy stores present
C | produced in large numbers flagellum present
D flagellum present produced in large numbers

12 The diagram represents four organisms in a food chain.
T>U->V-o>W

Which organisms are consumers?

A T,UandV B T,UandW C T,Vand W D U, VandW

13 During eutrophication, what is the main reason for the increased growth of producers?
A increased availability of carbon dioxide
B increased availability of nitrate
C increased availability of oxygen
D

increased availability of water

14 Which dot-and-cross diagram represents the bonding in a molecule of carbon dioxide?

A B C D
0xC:0 :0xCio. .oicio. :0xCio;
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15 Copper forms two different ions, Cu?* and Cu*.

Copper forms two different oxides.

What are the formulae of these two oxides?

A

B
C
D

16 Which statements about bond breaking and bond forming are correct?

A

17 Hydrogen peroxide decomposes to form water and oxygen.

CU02 and CUzo
CU202 and CuO

Cu,O, and CuO,
CuO and Cu,O

1
2
3
4

1and 3

Bond breaking is endothermic.

Bond breaking is exothermic.

Bond forming is endothermic.

Bond forming is exothermic.

B

1and 4

C 2and3 D 2and4

GradeMax

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
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18 Aluminium reacts with iron oxide to produce iron.

The equation is shown.

2A1 + F6203 —> Ale3 + 2Fe

Which row identifies the oxidising agent and the reducing agent?

oxidising agent

reducing agent

Fe
Fe
Fe,O3
Fe,Os3

O O W >

Al
A0
Al
A0

19 Ammonia dissolves in water.

Which test shows that the solution has a pH of 9?

A Blue litmus paper stays blue.

Red litmus paper turns blue.

B
C Universal indicator paper turns green.
D

Universal indicator paper turns blue.

20 A piece of damp blue litmus paper is placed in a gas.

The litmus paper turns red and then turns white.

What is the gas?

A carbon dioxide

B chlorine
C hydrogen
D oxygen

21 Fluorine is an element in Group VIl of the Periodic Table.

Which statement about fluorine is correct?

A Fluorine is a metal with a low melting point.

Fluorine is a gas and is less reactive than bromine.

B
C Fluorine molecules are diatomic.
D

Chlorine displaces fluorine from its compounds.
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22 Which statement about transition elements is not correct?

A

B
C
D

They can act as catalysts.

They can be metals or non-metals.
They have high densities.

They have high melting points.

23 Brassis an alloy.

What is brass?

A

B
C
D

a compound containing two metallic elements
a compound containing two non-metallic elements
a mixture containing two metallic elements

a mixture containing two non-metallic elements

24 Which two substances react together?

A

B
C
D

25 Which row shows how copper can be obtained from copper oxide?

aluminium and aqueous magnesium sulfate
copper and aqueous iron(Il) sulfate
iron and aqueous zinc sulfate

zinc and aqueous copper sulfate

heat copper oxide electrolysis of
with carbon molten copper oxide
A v v
B v X
(o X v
D X X
© UCLES 2021 0653/22/0/N/21

GradeMax

[Turn over



Combined_Science - 2021 - Oct/Nov - Paper 22 - QP - Cambridge

10

26 Magnesium carbonate reacts with dilute hydrochloric acid.

Calcium carbonate decomposes when heated.

Which gas is produced in both reactions?

A

B
C
D

carbon dioxide
carbon monoxide
chlorine

hydrogen

27 The fractional distillation of petroleum is shown.

ﬁ—» refinery gas

— —— gasoline

— — — paraffin

— — — light gas oil

— — —— diesel

— — lubricating oll
petroleum —» ___

L—» bitumen

Which fraction contains molecules that have the largest attractive forces?

A

B
C
D

bitumen
diesel
gasoline

refinery gas
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28 A car accelerates from rest at a constant rate. It then moves with constant speed and finally
comes to rest with non-constant deceleration.

Which diagram shows the speed—time graph for the car?

A B
A A
speed speed
0 > 0 >
0 time 0 time
C D
A A
speed speed
0 > 0 >
0 time 0 time

29 Four planets have different gravitational field strengths.
An object has a mass of 50kg.

Which gravitational field strength causes the object to have a weight of 450 N?

gravitational field strength
N/kg

4.5
5.0
9.0
10.0

O O W >

30 Which process is the source of the energy released from the Sun?
A chemical reactions
B geothermal heating
C nuclear fission
D

nuclear fusion
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31 Which statements about liquids and gases are correct?

1 Molecules in gases are further apart than molecules in liquids.
2 Molecules in liquids and gases are arranged randomly.

3  When a liquid evaporates, the temperature of the remaining liquid decreases.

A 1and2only B 1and3only C 2and3only D 1,2and3

32 The bottom of a container of water is heated.

3\ (

water
\ Q

| convection current

A convection current forms and water rises from P to Q.

Which statement is correct?

A Water at P expands and decreases in density.
B Water at P expands and increases in density.

C Water at Q expands and decreases in density.
D

Water at Q expands and increases in density.

33 A microwave oven uses microwaves with a frequency of 2.5 x 10°Hz.

What is the wavelength of these microwaves?

A 0.0075m B 0.12m C 75m D 12m

© UCLES 2021 0653/22/0/N/21
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34 Aray of light passes through a glass window.

Which path does it take?

air glass

7
o

ray of
light

35 A thin converging lens is used as a magnifying glass.

The focal length of the lens is 5.0 cm.

How far from the lens is the object placed?

A

B
C
D

less than 5.0cm
between 5.0cm and 10cm
10cm

more than 10cm

36 A lightning strike transfers 20 C of charge in 5.0 x 10™*s.

What is the average current during the lightning strike?

A

25x10°A B 1.0x10%A C 1.0x10%A D 4.0x10*A
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37 A circuit contains a battery connected to a resistor.

Which values of electromotive force (e.m.f.) and resistance produce the smallest current in the

circuit?
e.m.f./V resistance/Q
A 6.0 10
B 6.0 20
Cc 24 80
D 24 160

38 Four wires are made from the same material but have different lengths and diameters.

Which wire has the smallest resistance?

length diameter
/em /mm
A 50 0.10
B 50 0.20
Cc 100 0.10
D 100 0.20

39 The diagrams show four circuits, each containing an ammeter and two lamps with different
resistances.

Which circuit shows an ammeter with a reading equal to the current in each lamp?

A B Cc D

® —E—

X X

PR
& ez:«
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40 The diagram shows a circuit with four labelled components.
One component breaks the circuit automatically when the current becomes too large.

Which component does this?

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 the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2021 0653/22/0/N/21



GradeMax

per 22 - QP - Cambridge

Combined_Science - 2021 - Oct/Nov - Pa|

16

*(*d"yJ) ainssald pue ainjesadwa) wool e wp g SI seb Aue Jo 8jow duUO JO BWN|OA 8Y |

- - - - - - - - - - - 8€¢C 374 [4%4 -
wnipuaIme| wnijagou wniAs|apusw wniwisy wnjuie)sue wnjuioyijeo wnijasiaq wnuno wnLawe wnuoynid wnyunydau wnjuen wnjunoejoid wnuoy) wniunoe
a1 ON PIN w4 s3 10 3d wo wy nd dN n ed uL v splouioe
€0l [40]% 1oL 00l 66 86 16 96 S6 6 €6 6 16 06 68
S €Ll 691 191 S9l €91 651 161 ¢St oSk - vl 245 (4% 6ElL
wnpain| wniqiepA wninyy wniqie wniwjoy wnisoidsAp wniqia) wniuijoped wnidoina wniewes wniyjawoud wniwAposu | wniwAposseid wnueo wnueyjue|
ni aA wl 13 OH AQ qL PO n3 ws wd PN id S10) e Sploueuyjuel
VL 0L 69 89 19 99 59 ¥9 €9 29 19 09 6G 8G 19
WNLIOWLIBAI| wniAoaly wnusedoo wnjuablusos | wnppejsWIep | wnuaupaw wnissey wnuyoq wniBiogess wnugnp wnipiopayini wnipes wnoueyy
AT 14 ud 6y s@ N SH ug bs ad | o | BY E|
9Ll 1413 433 L oLl 60} 80} 101 90k S0l 0L €01-68 88 /8
- - - 60¢ 10¢ ¥0¢ 10¢ 161 S61 6l 061 981 8L 2°1% 8.1 A €el
uopel aunejse wnjuojod ynusiq pes| wnijeyy Ainosew plob wnuned wnipui wnjwso wniuayl ua)sbuny wnjejue) wniugey wnueq wnisees
uy W od g9 ad 11 BH ny d I SO 9d M el iH spioveue, ed sO
98 S8 78 €8 8 18 08 6. 8. 1L 9/ S VL €L [ L/=1S 99 °1¢]
Lel Lcl 8cl [44% 6L St 433 801 9014 €0l L0 - 96 €6 16 68 88 S8
uouax aulpol wnunjie) Auownue uy wniput wniwped Janjis wnipe|jed wnipoys wniuayyn wnnauyoa) wnuapgAjow wniqolu wnjuoouiz wnupA wnnuoss wnipigna
aX I el as us ul PO by pd ud ny ol O aN iz A IS qd
VS €5 Zs 3] 0S (94 14 VA4 14 14 a4 194 [44 34 o 6¢ 8¢ VAN
78 08 6. S €L 0L 99 9 6G 6S 9G S Zs 3] 14 14 (014 6¢
uoydAy aulwolq wniusjes olussie wniuewsab wnijeb ouiz Jaddoo [ENEI] }|eqoo uod asauebuew winiwoiyd wnipeuea wniuey} wnipueoss wniojeo wnissejod
M id S sY 99 €O uz no IN 0D 94 U 10 A\ L ) €D A
9€ Ge e €€ [43 39 0¢ 62 8¢ yx4 9C 4 e €C [44 14 0C 6l
o §'qe 45 3 8¢ 12 14 €C
uoBie auuo|yo anyns snioydsoyd uool|is wnjuwnie wnisaubew wnipos
Iy 10 S d IS v b eN
8l L 9l Sl 14: €l ¢l L
0c 6l 9l 142 clb L Sseuwl dlwoje aAle|as 6 L
uoau aupony uabAxo uaboiyu uoques uoioq aweu wnikieq wniyy|
SN 4 0] N 0 g loquiAs ojwioye ed 1
0ol 6 8 L 9 S Jaquinu djwoje ¥ [
14 3
wniay uaboupAy >0¥
9H H
4 3
A IIA I\ N Al Il Il I
dnoug

sjuawa|J 4O 3|qeL d1polad ayL

0653/22/0/N/21

© UCLES 2021



