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1 (a) Fig. 1.1 shows part of the alimentary canal and associated organs.

Fig. 1.1
(i) State the letter in Fig. 1.1 that identifies the stomach. ... [1]
(ii) State the letter in Fig. 1.1 that identifies where egestion occurs. ... [1]

(b) Chemical digestion takes place in the alimentary canal.

(i) Explain why chemical digestion is needed before some nutrients can be absorbed.

..................................................................................................................................... [2]
(ii) Biological catalysts are used in chemical digestion.
Circle the name of these biological catalysts.
acids enzymes hormones platelets
[1]
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(c) Table 1.1 shows the recommended daily intake of some different nutrients for males and
females of different ages.

Table 1.1
males females
11-14 years | 15-18 years | 11-14 years | 15-18 years
protein/g 42 55 41 45
recommended | .o in C/mg 35 40 35 40
daily intake
iron/mg 11 11 14 14

(i) State the recommended daily intake of protein for 12-year-old males.

(i) Calculate the difference in recommended daily intake of iron for 15-year-old males and
15-year-old females.

.................................................... mg [1]
(iii) Between the ages of 15 and 18, males usually grow more than females.
Identify evidence from Table 1.1 to support this statement.
..................................................................................................................................... [1]
(d) State the importance of calcium in the diet.
............................................................................................................................................. [1]

[Total: 9]
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2 (a) Potassium, K, and fluorine, F, are both elements.

The electronic structure of a potassium atom and of a fluorine atom are shown in Fig. 2.1.

potassium fluorine
atom atom

Fig. 2.1
Potassium and fluorine react exothermically to form the compound potassium fluoride.

(i) Complete Fig. 2.2 to show the electronic structure of a potassium ion and of a fluoride
ion in potassium fluoride.

potassium fluoride
ion ion

Fig. 2.2
(2]

© UCLES 2022 0653/31/0/N/22
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(ii) State what is meant by the term exothermic.

..................................................................................................................................... [1]
(ili) State what is meant by the terms element and compound.
=11 g T=T o ) OSSP OO SRR UUUPPPRt
o7 ] 121 oo 18] o [P
[2]

(b) A student investigates the rate of reaction between solid potassium oxide and dilute
sulfuric acid.

(i) State the name of the salt that forms in this reaction.

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

(i) Suggest two ways of increasing the rate of this reaction.
L RS SRR
OSSPSR
[2]

(c) Potassium carbonate reacts with dilute hydrochloric acid to make potassium chloride and a
gas and one other product.

Complete the word equation for this reaction.

otassium dilute otassium
P + | hydrochloric | — P . + +
carbonate acid chloride

[2]
[Total: 10]
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3 Fig. 3.1 shows forces P, Q, R and S acting on an airplane moving forward along a runway.

* runway

Fig. 3.1
(@) Force P is the driving force of the airplane engines.

State the name of force R.

............................................................................................................................................. [1]
(b) The airplane has a weight of 1200000N.
Calculate the mass of the airplane.
The gravitational force on unit mass is 10 N/kg.
MASS = oeeiieeieeeeeieiiia e e e e e eeeeriir e e eaeeeeees kg [2]
(c) The airplane moves along the runway for 50s at a constant speed of 100km/h.
(i) Show that the speed of the airplane in metres per second is 28m/s.
[2]
(ii) Calculate the distance the airplane moves along the runway in 50s.
diStance = ... m [2]

© UCLES 2022 0653/31/0/N/22
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(d) (i) The airplane moves along the runway.
* Fromt=0stot=50s, the airplane moves at a constant speed of 28m/s.
* Fromt=50stot=100s, the airplane accelerates with constant acceleration.
e Att=100s, the airplane reaches a speed of 84 m/s.
On Fig. 3.2, plot a speed-time graph of the motion of the airplane from t =0s to t = 100s.

100

80

60

speed
m/s

40

20

0 20 40 60 80 100
time/s

Fig. 3.2
[3]

(ii) Att=100s, the airplane takes off.
The airplane climbs to a height of 5000 m above the ground.

State the form of energy gained by the airplane due to its increase in height.

[Total: 11]
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4 (a) Astudent draws a labelled diagram of a human heart.

Fig. 4.1 shows the drawing.

‘

7

/\

muscular wall

ventricle
aorta

Fig. 4.1
(i) One of the labels in Fig. 4.1 is not correct.
Circle the label in Fig. 4.1 that is not correct. [1]

(ii) State the name of the blood vessel that brings blood to the heart from the lungs.

(iii) State the function of the heart.

© UCLES 2022 0653/31/0/N/22
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(b) Fig. 4.2 is a photomicrograph of blood vessels.

T,

vein

Fig. 4.2
(i) The width of the artery wall shown by the arrow («—) on Fig. 4.2 is 25mm.
The magnification of the photomicrograph is x 85.
Calculate the actual width of the artery wall.

Give your answer to one significant figure.

(ii) Fig. 4.2 shows that the artery is bigger than the vein.

Describe two other ways Fig. 4.2 shows that the structure of the artery is different to
the vein.

© UCLES 2022 0653/31/0/N/22 [Tl.l rn over
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(c) Complete the sentences about transport in plants.

Choose words from the list. Each word can be used once, more than once or not at all.

cilia cortex excretion hair
osmosis phloem transpiration xylem
Plants take in water from the soil through root ..............cccccceeiiis cells.

The water enters the cells by a type of diffusion called ................ccevvvvvnnnnnn. .

Water is then transported to the leaves through ............................... vessels.

[3]

[Total: 10]
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5 (a) Copper and aluminium are metals. They are extracted from their oxides by different methods.
Copper is extracted from copper oxide by reaction with carbon.
The equation for this reaction is shown.
2Cu0 + C — 2Cu + CO,

During the reaction, the mass of the reaction mixture decreases, and the copper ions are
reduced.

(i) State one condition required for copper oxide to react with carbon.

(ii) Explain why the mass of the reaction mixture decreases.

(iii) Use the equation for the reaction between copper oxide and carbon to explain what is
meant by reduction.

..................................................................................................................................... [1]
(iv)  Aluminium ore contains aluminium oxide.
State the process used to extract aluminium from aluminium oxide.
..................................................................................................................................... [1]
(b) Copper is a transition metal. Aluminium is a Group Ill metal.
(i) Suggest one property of copper that is also a property of aluminium.
..................................................................................................................................... [1]
(ii) Suggest two properties of copper that are not properties of aluminium
ettt et et e et e e teeeoatee e sttt eaaeteeaseeeeanteeeaneeeeanseeeaneeeeaneeeeaneeeaaneeeaaneeeenneeeaaneeeannee
2 e eeeeteeeeatee e e —eeeaateee ettt eaaeeeeanteeeaseeeeaneeeaaneeeeanteeaasteeeaneeeaanteeaneeas
[2]

© UCLES 2022 0653/31/0/N/22
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(c) A student investigates the reactivities of copper, magnesium and two unknown metals, X and

Y, as shown in Fig. 5.1.

Metal X and magnesium are added to cold water.

Copper and metal Y are added to dilute hydrochloric acid.

N r N r

metal X magnesium copper

°0 O 00Q0
009009
°0 O 00Q0

cold water

Fig. 5.1

Deduce the order of reactivity for these four metals.

most reactive ..o

least reactive ..o

© UCLES 2022 0653/31/0/N/22

BN

metal Y

dilute

20 O 00Q0

&

hydrochloric acid

[2]

[Total: 9]
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6 Fig. 6.1 shows a hairdryer.

plastic casing
\\5

switch 1

o —

El// switch 2

Fig. 6.1

The hairdryer has an electric motor to blow air. A heater is used to heat the air.

Fig. 6.2 shows the circuit diagram for the hairdryer.

O~ O ,' ,'
240V fuse

a.c. power supply

switch 1

heater
switch 2
(M)
N’
motor
Fig. 6.2

(@) When both switch 1 and switch 2 are closed, the hairdryer blows out heated air.

Describe what the hairdryer does when switch 1 is closed and switch 2 is open.

© UCLES 2022 0653/31/0/N/22
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(b) Switch 1 and switch 2 are both closed.
(i) The current in the heater is 9.5A.
The hairdryer is connected to a 240V supply.

Calculate the resistance of the heater. Give the unit of your answer.

resistance = ........cccccivnnnnnn. unit ..o, [3]

(ii) State the purpose of a fuse.

(iii) The total current in the circuit is 10A.

Circle the appropriate rating for the fuse.

3A 5A 10A 13A 30A
[1]
(c) The hairdryer casing is made of plastic.

The electric motor and heater are inside the hairdryer casing.

State two properties of plastic that make it a suitable material for the hairdryer casing.

ettt e et —eeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeaaaateteeeeeeeeeaaaaaae—eeeeaeeeeeaaatrreeetaeeaaaaanaarnraaenn

2 e eee e eeeeeeeeeeeeeaetteeeeeeeeeaaasEaeeeeeeeeeaaanaheteeeeeeeeeaanntteeeeeeeeeaaannreeeeeeeeeaans
[2]

[Total: 8]
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7 (a) Fig. 7.1 shows a cell from the spongy mesophyll of a plant.

nucleus

Fig. 7.1

(i) State the names of the parts labelled P and Q in Fig. 7.1.

P et et e e ehee e —eeaa et teeaate e beeante e seeenteenteeanaeeaneeenneenneeanns
ST PRTRR
[2]

(ii) State the function of the nucleus.
..................................................................................................................................... [1]

(b) The drawing in Fig. 7.2 shows the layers in a cross-section through a leaf.

- __—upper epidermis

vascular bundle

=

00

o

D D(

Fig. 7.2

On Fig. 7.2, use a label line and the letter M to show the position of the spongy mesophyll layer.

[1]

© UCLES 2022 0653/31/0/N/22
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(c) Photosynthesis takes place inside spongy mesophyll cells.

Complete the word equation for photosynthesis.

carbon dioxide + ........coooeiiiiiiiiiiinnnen, B F o

(d) Photosynthesis is one process in the carbon cycle.
(i) As part of the carbon cycle, living organisms release carbon dioxide into the atmosphere.

State the name of this process.

..................................................................................................................................... [1]
(i) Using coal as a fuel also releases carbon dioxide into the atmosphere.
State the name of this process.
..................................................................................................................................... [1]
[Total: 8]

© UCLES 2022 0653/31/0/N/22 [Turn over



8

(a)

(b)

(c)

18

Describe a chemical test for water and state the positive result.

Compounds P and Q are two different types of hydrocarbon.

*  Compound P is a monomer in an addition polymerisation reaction.
*  Compound Q does not react with aqueous bromine.

Identify these two types of hydrocarbon.
(o7 ] 0] 0T 18 aTo I =PRI

oo 0] o ¥ Lo I O PRSPPI

Methane is the main constituent of one fossil fuel.

(i) State the name of this fossil fuel.

(ii) Complete the dot-and-cross diagram in Fig. 8.1 to show all of the atoms and the bonding
electrons in a molecule of methane.

Fig. 8.1
(2]

[Total: 7]
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9 (a) Draw one straight line from each word to its description.

word description
amplitude distance between the peaks on
P consecutive waves
maximum displacement
frequency of 3 wave
number of waves passing a
wavelength o
point in space per second

[2]
(b) The driver of a car uses visible light to look at the road.
(i) Fig. 9.1 shows an incomplete electromagnetic spectrum.

On Fig. 9.1, write visible light in the correct place.

A

increasing frequency

radio

X-rays ultraviolet
waves

Fig. 9.1
[1]

© UCLES 2022 0653/31/0/N/22
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(ii) The driver of the car looks in the car mirror and sees a taxi behind.

Fig. 9.2 shows the incident ray of light from the taxi to the mirror.
On Fig. 9.2, draw the reflected ray of light from the mirror to the driver’s eye.

Label the angle of incidence /i and the angle of reflection r.

{((((QO _ . normal

car mirror

driver’s eye

Fig. 9.2
(2]

(iii) The car is in direct sunlight, and the roof of the car gets hot.

© UCLES 2022

The driver is not in direct sunlight, but the driver also gets hot.

Complete the sentences about energy transfers by using one word in each gap.

The metal roof of the car absorbs ..............ccccciiei radiation from the Sun.
Thermal energy is transferred through the metal roof of the car by .............cccccceeiiiiis :

The movement of air inside the car transfers thermal energy to the driver by

[3]

[Total: 8]

0653/31/0/N/22



22

BLANK PAGE

© UCLES 2022 0653/31/0/N/22



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 2022 0653/31/0/N/22



24

‘("d'y1) sunssalid pue ainjeladwa) WoO. Je WP 47 S| Seb Aue Jo 8jow 8Uo JO SWNJOA 8|

- - - - - - - - - - - 8¢z §34 474 -
wnpuaime| wnijaqou winiAs[apusw wniwiay wniuigisule wnuiojes wni@ylaq wnuno wnpuswe wnjuoynid wniunydau wnjuein wnjupoejoud wnuoy} wniunoe
Iy ON PN wo s3 10 %g wo wy nd dnN N ed yL oy splounoe
€0l 20l L0l 00l 66 86 16 96 G6 6 €6 26 16 06 68
Sl €Ll 691 191 GalL €91 651 151 st 051 - 124" (A4" ovlL 6€L
wnpan| wniglapk wninyy wnigle wniwjoy wnisoidsAp winiquey wniuijopef wnidoina wnuewes wniyyewold wnjwApoau wniwApoaseld wnuao wnueyjue|
n7 aA wl i3 OH AQ ql s3] n3 ws wd PN id 8D e spioueyue|
(WA 0L 69 89 19 99 g9 9 €9 29 19 09 6S 8G 1S
WINLOWLIBAI winIAoJa|y wniiuiadod wniuabjuaol wnnppejsw.iep wnuauyaw wnissey wnuyoq wniBloqeas wniugnp winipJopaying wnipel wniouely
AT 14 ud 6y s@ N SH yg 6s aa I sprouroe ey IE|
9Ll vl 41 L oLl 601 801 101 90l SOl Yol €01-68 88 18
- - - 60¢ 102 ¥0¢ 10¢ 161 g6l 26l 06l 98l 8l 181 81 yA" eel
uopel aunejse wnjuojod yinwsiq pes| wnijleyy Ainosaw plo6 wnuneld wniput wniwso wniuays uaysbuny wnjejue} wniujey wnueq wnisseod
uy Y/ od g ad 1L BH ny d J1 SO M| M el H spoueque | €4 s)
98 G8 8 €8 Z8 18 08 6. 8/ LL 9/ G V. €L ¢l 1/-1G 99 [s{¢}
LeL x4 8cl ccl 6Ll Gl cll 801 90l €0l Lol - 96 €6 16 68 88 G8
uouax aulpol wnunj|e} Auownue un wniput wniwped 19A|IS wnipe|jed wnipoys wniuayns wnnauyos} wnuapgAjow wnigoiu winuooJIz wnupk wnpuous wnipignu
ax I 8] as us ur PO By Pd Uy nYy ol O aN iy4 A ig aqy
S €S I4% 1S 0S 6% 214 VA4 14 14 144 (974 t44 474 0¥ 6¢ 8¢ yAS
8 08 6L GL €L 0L g9 9 69 69 99 GS s 1S *14 Sy o 6¢
uoydAny aujwolq wnius|es olussie wnjuewusB wnijeb ouiz Jaddoo [N J|eqoo uoJi asauebuew wniwoJayo wnipeueA wniue) wnipueos wniojes wnissejod
)Y ig SIS sy 89 =19 uz no IN 0D o4 Un 10 A I o8 eD M
] Ge e €e e 1€ (0% 6¢ 8¢ x4 9C °14 e [5r4 [44 ¥4 014 61l
oy G'Ge A% L€ 8¢ Vx4 74 €c
uoBie auLoyo anyns snioydsoyd uool|Is wniuiwnie wnisaubew wnipos
Iy 10 S d IS v BN eN
gl Ll 9l Sl vl el cl L
0c 6l 9l vl cl L SSeuw dlwoje aAle|al 6 L
uosu auuon|y uabAxo uabouu uogled uoioq aweu wnyjikiag wniyy
oN E| 0 N o) g loquiAs ojwoje og 1
ol 6 8 yA 9 S Jsquinu dlwoje 14 €
14 l
wnijay uaboipAy >0¥
oH H
Z l
A IA A Al 1l Il [
dnolig

Sjuswa|3 Jo a|qe] dIpolad ayL

0653/31/0/N/22

© UCLES 2022



Cambridge IGCSE™

] Cambridge Assessment
’ International Education

CANDIDATE
NAME

CENTRE
NUMBER

CANDIDATE
NUMBER

> 8 L€ O € T L €9 6 =

COMBINED SCIENCE
Paper 3 Theory (Core)

You must answer on the question paper.

No additional materials are needed.

0653/32
October/November 2022

1 hour 15 minutes

INSTRUCTIONS
Answer all questions.

Do not write on any bar codes.
You may use a calculator.

INFORMATION

e  The total mark for this paper is 80.

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 or correction fluid.

You should show all your working and use appropriate units.

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 24 pages. Any blank pages are indicated.

DC (RW/CB) 307932/3
© UCLES 2022

[Turn over



2

1 (a) Fig. 1.1 is a diagram of the alimentary canal and associated organs.

()
(i)
(iii)

(iv)

© UCLES 2022

Fig. 1.1
State the letter in Fig. 1.1 that identifies the liver. ... [1]
State the letter in Fig. 1.1 that identifies the pancreas. ... [1]
On Fig. 1.1, draw a label line and the letter S to show the position of one salivary gland.
[1]
State the function of salivary glands.
..................................................................................................................................... [1]

0653/32/0/N/22
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(b) Starch is a large molecule that is made from smaller molecules.

(i) State the name of the smaller molecules that starch is made from.

(ii) Some starch is mixed with an orange indicator solution, and the indicator solution turns
blue-black in colour.

State the name of this indicator solution.

(iii) An enzyme that breaks down starch molecules is added to the mixture of indicator
solution and starch.

When the enzyme has broken down all the starch molecules, the mixture turns orange
again.

Table 1.1 shows the time taken for the mixture to turn orange at different temperatures.

Table 1.1
temperature time taken for mixture
po to turn orange
/°C
/s

25 547

30 279

35 185

40 221

45 485

Use Table 1.1 to describe the effect of temperature on the enzyme activity.

[Total: 8]

© UCLES 2022 0653/32/0/N/22 [Turn over



2 (a)

4

A beaker contains a mixture of sodium chloride dissolved in water and iron filings, as shown
in Fig. 2.1.

sodium
chloride

dissolved
in water B 7 _

iron
/ filings

-,

< ey
Fig. 2.1

(i) Identify the solute and the solvent in this mixture.

1o ][ (= PP P O PPTPPPPRP
SOIVENT e e e e e e e e e e e e aan
[2]
(ii) Identify one compound in the mixture.
..................................................................................................................................... [1]
(ili) State one method of removing the iron filings from the mixture.
..................................................................................................................................... [1]

(b) When a dilute solution of sodium chloride dissolved in water is heated, evaporation occurs

(c)

and the solution becomes more concentrated.
State what is meant by more concentrated.

Use ideas about particles in your answer.

State the products at the anode and at the cathode when concentrated aqueous sodium
chloride is electrolysed using inert electrodes.

© UCLES 2022 0653/32/0/N/22
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(d) An atom of iron is represented as shown.

“Fe

26

Deduce the number of electrons, protons and neutrons in this atom.

electrons ...
protons .
neutrons ...
[2]
[Total: 9]
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3 In 1997, the Thrust Supersonic Car set a world land speed record.

(@) Fig. 3.1 shows forces R, S, V and T acting on the moving car.

R p direction of motion

Fig. 3.1

(i) Statethe name offorce S. [1]
(ii) The car moves at a constant speed in a straight line along a horizontal track.
Force T = 223000N.

State the magnitude of force V.

force V= N [1]
(b) (i) The world land speed record set was 1228km/h.

Show that the record speed of the car in metres per second is 341m/s.

[2]
(ii) The car moves a distance of 1609 m at the record speed of 341 m/s.
Calculate the time taken to travel this distance.
time = . s [2]

© UCLES 2022 0653/32/0/N/22
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(c) There is chemical potential energy stored in the fuel of the car. Combustion of the fuel allows
the car to accelerate.

Some of this chemical potential energy is transferred to kinetic energy of the moving car.

Suggest two other forms of energy to which the chemical potential energy is transferred.

ettt ettt eeeeeeeeeaaeaeeeeeeeeeeeeaaaaeteeeeeeeeeeaannatteteeeeeeeaaanaeteeeeeeeeeaaannnteeeaeeeeeaaaannnnaeeeeenn
2 e e eeee e e e e ae—eeeeeeeeeeeiseeeeeeeeeeaaaaessee—eeeeeeeaaaaaateeeeaeeeeaaaattreeeeaeeeeaaanrreeeeaeeeaaans
[2]
(d) Fig. 3.2 is a speed—time graph for the motion of the car.
400
l \‘
/ N
300
] N
speed N
m/s / N
200 f h J
/ N
/
100 i
I
[
/
0
0 20 40 60 80 100
time/s
Fig. 3.2
Draw one straight line from each time period to the matching motion of the car.
time period motion of the car
0-20s constant speed
20-40s deceleration
40-100s increasing speed
[2]
[Total: 10]
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4 (a) Fig. 4.1is a photograph of an insect-pollinated flower.

Fig. 4.1

State the functions of the parts labelled X and Y in Fig. 4.1.

PP
| PSR PRO
[2]
(b) Seeds need a suitable temperature to germinate.
State two other environmental conditions needed for germination.
L TSRS
PP UPROUPRPP
[2]
(c) Plants transport water from their roots to their leaves.
Water enters the root through root hair cells.
(i) Water then passes into cells inside the root.
Circle the correct name of these cells inside the root.
cortex mesophyll phloem xylem
[1]
(ii) Water travels up the stem and evaporates from the surface of cells in the leaf.
Circle the correct name of these cells in the leaf.
cortex mesophyll phloem xylem
[1]
© UCLES 2022 0653/32/0/N/22 [Turn over
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(d) Nutrients from the soil also enter plants through their roots.
The pH of the soil affects the availability of nutrients.

Fig. 4.2 provides data on the effect of soil pH on the availability of six nutrients. The bars
show the range of soil pH for which the availability of each nutrient is maximum.

10.0

9.0

8.0

soil pH

7.0

6.0

5.0

4.0
calcium iron  magnesium nitrate phosphate potassium

ions ions ions ions

maximum availability of nutrient

Fig. 4.2
The availability of calcium is maximum in soils with a pH between 7.0 and 8.0.

(i) Identify the nutrient in Fig. 4.2 that has maximum availability in a soil of pH 5.5.

© UCLES 2022 0653/32/0/N/22
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(ii) Use Fig. 4.2 to identify the range of soil pH for which the availability of nitrate ions is
maximum.

Place a tick (v) in one box to show the correct answer.

pH4.0-6.0

pH5.0-7.0

pH6.0-8.0

pH7.0-9.0

[1]
(iii) Plants grown in soils with a pH of 5.0 may have yellow leaves.
Complete the sentences to explain why:
Plants need magnesium ions to make ............ccceevvvvieiiiieennnnnn, .
Soils withapHof5.0donothave ..............cccccooniiiiinnnn. availability of magnesium

ions.
(2]

[Total: 10]
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5 (a) A student investigates the reaction of magnesium with dilute hydrochloric acid, as shown in

Fig. 5.1.
N 1 T O T I O -
gas
syringe
bubble
of gas
piece of L ] dd”U:ﬁ _
magnesium 5 ydrochloric
9 / \Oogooog / acid
Fig. 5.1
Magnesium chloride and a gas are produced.
(i) Complete the word equation for this reaction.
magnesium + — +

[2]
(ii) Suggest one change that can be made to increase the rate of this reaction.

(ili) Suggest one metal that reacts with dilute hydrochloric acid with a lower rate of reaction
than magnesium.

(iv) Magnesium reacts with a different dilute acid to make magnesium sulfate.

State the name of this acid.

© UCLES 2022 0653/32/0/N/22
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(v) Describe a chemical test for chloride ions and state the positive result.

(b) The combustion of magnesium in air forms magnesium oxide, MgO.

Magnesium oxide reacts slowly with carbon dioxide in the air to form magnesium carbonate,
MgCQ,, as shown in Fig. 5.2.

combustion reaction
. In air magnesium with CO, magnesium
magnesium - . — >
oxide carbonate
Fig. 5.2

(i) Explain why the combustion of magnesium is described as oxidation.

..................................................................................................................................... [1]
(ii) The combustion of other substances produces carbon dioxide.

State the name of one substance that produces carbon dioxide during combustion.

..................................................................................................................................... [1]
(iii) Carbon dioxide is a greenhouse gas.

State the name of one other greenhouse gas.

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

[Total: 10]

© UCLES 2022 0653/32/0/N/22 [Turn over
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6 (a) Fig. 6.1 shows an electric heater with two heating elements connected in series to a 240V
supply.
heating s |
element 1 e
i W —
heating
_ element 2
plug !‘J]‘\
Fig. 6.1
Fig. 6.2 shows the circuit diagram for the heater with two ammeters added into the circuit.
240V
a.c. power supply
O ~ O
(A ammeter 1
ammeter 2
—TT—(A)— 11—
heating heating
element 1 element 2
Fig. 6.2
(i) The plug to the heater has a fuse.
Draw the circuit symbol for a fuse.
[1]
(ii) Ammeters are used to measure current.
State the name of the unit of current. [1]
© UCLES 2022
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(ili) Ammeter 1 shows a reading of 5.4A.

(iv)

© UCLES 2022

Circle the reading that is shown on ammeter 2.
Give a reason for your answer.

2.7A 5.4A 10.8A

Heating element 1 has a resistance of 30 Q.
Heating element 2 has a resistance of 15Q.

Calculate the combined resistance of the two heating elements.

resistanCe = ..o

0653/32/0/N/22

[Turn over
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(b) Fig. 6.3 shows the circuit diagram for a different electric heater.

240V
a.c. power supply
—oO0 ~ O

switch 1
variable
resistor
heating element 2
(111
switch 2
heating element 1
(1111
Fig. 6.3

Heating element 1 is switched ON.

Heating element 2 is switched OFF.

The variable resistor is set to zero resistance.

(i)

(i)

© UCLES 2022

State whether switch 1 and switch 2 are OPEN or CLOSED.
SWItCh 1 oo,

SWItCh 2 v,

[1]
The resistance of the variable resistor is increased from zero.
State the effect this has on the current in heating element 1.
Explain your answer.
CUMTeNt ...

L= (0] F= T =1 1o o 1S

0653/32/0/N/22
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(ili) Heating element 2 is now also switched ON.
The variable resistor is not changed.

Explain why the current from the source increases.

(iv) The two heating elements are connected in parallel with the 240V supply.

Suggest one advantage of connecting the heating elements in parallel in the circuit.

[Total: 8]

© UCLES 2022 0653/32/0/N/22 [Turn over
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7 (a) The boxes on the left show some of the characteristics of living organisms.
The boxes on the right show the definitions of these characteristics.

Draw one straight line from each characteristic to its definition.

characteristic definition

ability to detect and respond to

excretion . .
changes in the environment

growth permanent increase in size
sensitivity removal from organisms of toxic matenals
and substances in excess of requirements
[2]
(b) Respiration and movement are two more characteristics of living organisms.
Explain why respiration is needed for movement.
............................................................................................................................................. [2]

© UCLES 2022 0653/32/0/N/22
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(c) Fig. 7.1 shows cells from an organ in the human body.

Q
Fig. 7.1
(i) Identify the structure labelled Q on Fig. 7.1.
..................................................................................................................................... [1]
(ii) The organ produces a hormone.
Describe how hormones are transported around the body.
..................................................................................................................................... [1]
(d) (i) Complete this sentence about diffusion.
Diffusion is the net movement of particles down a .............ccccceeiiiiiiiiiiiiiiiiiic,
gradient as a result of their ..., movement.
[2]
(ii) Water diffuses through partially permeable membranes.
State the name of this type of diffusion.
..................................................................................................................................... [1]

[Total: 9]

© UCLES 2022 0653/32/0/N/22 [TU rn over
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8 Part of the Periodic Table of Elements is shown in Fig. 8.1.

Group
L] Lo v v v v v
H He
hydrogen helium
Li | Be B C N 0] F | Ne
lithium | beryllium boron carbon | nitrogen | oxygen | fluorine neon
Na | Mg Al | Si P S | Cl| Ar
sodium  [magnesium aluminium| silicon [phosphorus| sulfur | chlorine | argon
K|Ca|Sc| Ti |V |Cr|Mn|Fe|Co| N |[Cu|Zn|Ga|Ge| As | Se | Br | Kr
potassium| calcium |scandium| titanium [vanadium|chromium|manganese| iron cobalt nickel copper zinc gallium [germanium| arsenic |selenium | bromine | krypton
Fig. 8.1

(a) State the trend in the character of the elements across the Periodic Table from left to right.

............................................................................................................................................. [1]
(b) Element X conducts electricity and has a high density.
Element Y is soft and conducts electricity.
Use Fig. 8.1 to suggest the names of element X and element Y.
X Y [2]
(c) Iron rusts when it reacts with oxygen and one other substance.
(i) State the percentage of oxygen in cleanair. % [1]
(ii) Identify the other substance required for the rusting of iron. ... [1]
(d) Argon is a monoatomic, unreactive Group VIl gas.
(i) State what is meant by monoatomic.
..................................................................................................................................... [1]
(ii) Explain why argon is unreactive.
Use ideas about electronic structure in your answer.
..................................................................................................................................... [1]

[Total: 7]

© UCLES 2022 0653/32/0/N/22
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9 Fig. 9.1 shows a ship at sea.

Fig. 9.1

(@) The ship uses radio waves to communicate with other ships.
Radio waves are one region of the electromagnetic spectrum.
(i) Fig. 9.2 shows an incomplete electromagnetic spectrum.

On Fig. 9.2, write radio waves in the correct place.

<«—— increasing frequency

gamma

radiation infrared

Fig. 9.2
[1]

(i) Complete the sentences about frequency.

The frequency of a wave is the .........ccccoeiiiiiiiiiciiiii, of waves passing a point in
space per second.

The unit of frequency is ..., .

[2]

© UCLES 2022 0653/32/0/N/22 [Tu rn over
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(b) Fig. 9.3 shows solar panels on the boat.

solar panel

metal support

Fig. 9.3

The solar panels generate electricity using light from the Sun.
Energy from the Sun makes the solar panels hot to touch.

(i) State the method of energy transfer from the Sun through space.

(ii) The solar panels are fixed to metal supports underneath.

The Sun does not shine directly onto the metal supports, but the metal supports also
become hot to touch.

State the main method of energy transfer from the solar panels to the metal supports.

..................................................................................................................................... [1]
(iii) Solar panels are a source of renewable energy.

Select from the list two other sources of renewable energy.

coal geothermal hydroelectric

nuclear petroleum tidal
s
2 e

[2]

© UCLES 2022 0653/32/0/N/22
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(iv) Fig. 9.4 shows three rays of light entering a thin converging lens.

Point F is the principal focus of the lens.

AN

7
F

> °

AN

7

Fig. 9.4
On Fig. 9.4, complete the ray diagram to show how the three rays are focused. 2]

[Total: 9]
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1 (a) Fig. 1.1 is a diagram of the alimentary canal and associated organs.

()
(i)
(iii)

(iv)

© UCLES 2022

Fig. 1.1
State the letter in Fig. 1.1 that identifies the liver. ... [1]
State the letter in Fig. 1.1 that identifies the pancreas. ... [1]
On Fig. 1.1, draw a label line and the letter S to show the position of one salivary gland.
[1]
State the function of salivary glands.
..................................................................................................................................... [1]

0653/33/0/N/22
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(b) Starch is a large molecule that is made from smaller molecules.

(i) State the name of the smaller molecules that starch is made from.

(ii) Some starch is mixed with an orange indicator solution, and the indicator solution turns
blue-black in colour.

State the name of this indicator solution.

(iii) An enzyme that breaks down starch molecules is added to the mixture of indicator
solution and starch.

When the enzyme has broken down all the starch molecules, the mixture turns orange
again.

Table 1.1 shows the time taken for the mixture to turn orange at different temperatures.

Table 1.1
temperature time taken for mixture
po to turn orange
/°C
/s

25 547

30 279

35 185

40 221

45 485

Use Table 1.1 to describe the effect of temperature on the enzyme activity.

[Total: 8]

© UCLES 2022 0653/33/0/N/22 [Turn over



2 (a)

4

A beaker contains a mixture of sodium chloride dissolved in water and iron filings, as shown
in Fig. 2.1.

sodium
chloride

dissolved
in water B 7 _

iron
/ filings

-,

< ey
Fig. 2.1

(i) Identify the solute and the solvent in this mixture.

1o ][ (= PP P O PPTPPPPRP
SOIVENT e e e e e e e e e e e e aan
[2]
(ii) Identify one compound in the mixture.
..................................................................................................................................... [1]
(ili) State one method of removing the iron filings from the mixture.
..................................................................................................................................... [1]

(b) When a dilute solution of sodium chloride dissolved in water is heated, evaporation occurs

(c)

and the solution becomes more concentrated.
State what is meant by more concentrated.

Use ideas about particles in your answer.

State the products at the anode and at the cathode when concentrated aqueous sodium
chloride is electrolysed using inert electrodes.

© UCLES 2022 0653/33/0/N/22
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(d) An atom of iron is represented as shown.

“Fe

26

Deduce the number of electrons, protons and neutrons in this atom.

electrons ...
protons .
neutrons ...
[2]
[Total: 9]

© UCLES 2022 0653/33/0/N/22 [Turn over
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3 In 1997, the Thrust Supersonic Car set a world land speed record.

(@) Fig. 3.1 shows forces R, S, V and T acting on the moving car.

R p direction of motion

Fig. 3.1

(i) Statethe name offorce S. [1]
(ii) The car moves at a constant speed in a straight line along a horizontal track.
Force T = 223000N.

State the magnitude of force V.

force V= N [1]
(b) (i) The world land speed record set was 1228km/h.

Show that the record speed of the car in metres per second is 341m/s.

[2]
(ii) The car moves a distance of 1609 m at the record speed of 341 m/s.
Calculate the time taken to travel this distance.
time = . s [2]

© UCLES 2022 0653/33/0/N/22



7

(c) There is chemical potential energy stored in the fuel of the car. Combustion of the fuel allows
the car to accelerate.

Some of this chemical potential energy is transferred to kinetic energy of the moving car.

Suggest two other forms of energy to which the chemical potential energy is transferred.

ettt ettt eeeeeeeeeaaeaeeeeeeeeeeeeaaaaeteeeeeeeeeeaannatteteeeeeeeaaanaeteeeeeeeeeaaannnteeeaeeeeeaaaannnnaeeeeenn
2 e e eeee e e e e ae—eeeeeeeeeeeiseeeeeeeeeeaaaaessee—eeeeeeeaaaaaateeeeaeeeeaaaattreeeeaeeeeaaanrreeeeaeeeaaans
[2]
(d) Fig. 3.2 is a speed—time graph for the motion of the car.
400
l \‘
/ N
300
] N
speed N
m/s / N
200 f h J
/ N
/
100 i
I
[
/
0
0 20 40 60 80 100
time/s
Fig. 3.2
Draw one straight line from each time period to the matching motion of the car.
time period motion of the car
0-20s constant speed
20-40s deceleration
40-100s increasing speed
[2]
[Total: 10]
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4 (a) Fig. 4.1is a photograph of an insect-pollinated flower.

Fig. 4.1

State the functions of the parts labelled X and Y in Fig. 4.1.

PP
| PSR PRO
[2]
(b) Seeds need a suitable temperature to germinate.
State two other environmental conditions needed for germination.
L TSRS
PP UPROUPRPP
[2]
(c) Plants transport water from their roots to their leaves.
Water enters the root through root hair cells.
(i) Water then passes into cells inside the root.
Circle the correct name of these cells inside the root.
cortex mesophyll phloem xylem
[1]
(ii) Water travels up the stem and evaporates from the surface of cells in the leaf.
Circle the correct name of these cells in the leaf.
cortex mesophyll phloem xylem
[1]
© UCLES 2022 0653/33/0/N/22 [Turn over
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(d) Nutrients from the soil also enter plants through their roots.
The pH of the soil affects the availability of nutrients.

Fig. 4.2 provides data on the effect of soil pH on the availability of six nutrients. The bars
show the range of soil pH for which the availability of each nutrient is maximum.

10.0

9.0

8.0

soil pH

7.0

6.0

5.0

4.0
calcium iron  magnesium nitrate phosphate potassium

ions ions ions ions

maximum availability of nutrient

Fig. 4.2
The availability of calcium is maximum in soils with a pH between 7.0 and 8.0.

(i) Identify the nutrient in Fig. 4.2 that has maximum availability in a soil of pH 5.5.

© UCLES 2022 0653/33/0/N/22
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(ii) Use Fig. 4.2 to identify the range of soil pH for which the availability of nitrate ions is
maximum.

Place a tick (v) in one box to show the correct answer.

pH4.0-6.0

pH5.0-7.0

pH6.0-8.0

pH7.0-9.0

[1]
(iii) Plants grown in soils with a pH of 5.0 may have yellow leaves.
Complete the sentences to explain why:
Plants need magnesium ions to make ............ccceevvvvieiiiieennnnnn, .
Soils withapHof5.0donothave ..............cccccooniiiiinnnn. availability of magnesium

ions.
(2]

[Total: 10]
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5 (a) A student investigates the reaction of magnesium with dilute hydrochloric acid, as shown in

Fig. 5.1.
N 1 T O T I O -
gas
syringe
bubble
of gas
piece of L ] dd”U:ﬁ _
magnesium 5 ydrochloric
9 / \Oogooog / acid
Fig. 5.1
Magnesium chloride and a gas are produced.
(i) Complete the word equation for this reaction.
magnesium + — +

[2]
(ii) Suggest one change that can be made to increase the rate of this reaction.

(ili) Suggest one metal that reacts with dilute hydrochloric acid with a lower rate of reaction
than magnesium.

(iv) Magnesium reacts with a different dilute acid to make magnesium sulfate.

State the name of this acid.

© UCLES 2022 0653/33/0/N/22
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(v) Describe a chemical test for chloride ions and state the positive result.

(b) The combustion of magnesium in air forms magnesium oxide, MgO.

Magnesium oxide reacts slowly with carbon dioxide in the air to form magnesium carbonate,
MgCQ,, as shown in Fig. 5.2.

combustion reaction
. In air magnesium with CO, magnesium
magnesium - . — >
oxide carbonate
Fig. 5.2

(i) Explain why the combustion of magnesium is described as oxidation.

..................................................................................................................................... [1]
(ii) The combustion of other substances produces carbon dioxide.

State the name of one substance that produces carbon dioxide during combustion.

..................................................................................................................................... [1]
(iii) Carbon dioxide is a greenhouse gas.

State the name of one other greenhouse gas.

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

[Total: 10]
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6 (a) Fig. 6.1 shows an electric heater with two heating elements connected in series to a 240V
supply.
heating s |
element 1 e
i W —
heating
_ element 2
plug !‘J]‘\
Fig. 6.1
Fig. 6.2 shows the circuit diagram for the heater with two ammeters added into the circuit.
240V
a.c. power supply
O ~ O
(A ammeter 1
ammeter 2
—TT—(A)— 11—
heating heating
element 1 element 2
Fig. 6.2
(i) The plug to the heater has a fuse.
Draw the circuit symbol for a fuse.
[1]
(ii) Ammeters are used to measure current.
State the name of the unit of current. [1]
© UCLES 2022
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(ili) Ammeter 1 shows a reading of 5.4A.

(iv)

© UCLES 2022

Circle the reading that is shown on ammeter 2.
Give a reason for your answer.

2.7A 5.4A 10.8A

Heating element 1 has a resistance of 30 Q.
Heating element 2 has a resistance of 15Q.

Calculate the combined resistance of the two heating elements.

resistanCe = ..o

0653/33/0/N/22
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(b) Fig. 6.3 shows the circuit diagram for a different electric heater.

240V
a.c. power supply
—oO0 ~ O

switch 1
variable
resistor
heating element 2
(111
switch 2
heating element 1
(1111
Fig. 6.3

Heating element 1 is switched ON.

Heating element 2 is switched OFF.

The variable resistor is set to zero resistance.

(i)

(i)

© UCLES 2022

State whether switch 1 and switch 2 are OPEN or CLOSED.
SWItCh 1 oo,

SWItCh 2 v,

[1]
The resistance of the variable resistor is increased from zero.
State the effect this has on the current in heating element 1.
Explain your answer.
CUMTeNt ...

L= (0] F= T =1 1o o 1S

0653/33/0/N/22
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(ili) Heating element 2 is now also switched ON.
The variable resistor is not changed.

Explain why the current from the source increases.

(iv) The two heating elements are connected in parallel with the 240V supply.

Suggest one advantage of connecting the heating elements in parallel in the circuit.

[Total: 8]
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7 (a) The boxes on the left show some of the characteristics of living organisms.
The boxes on the right show the definitions of these characteristics.

Draw one straight line from each characteristic to its definition.

characteristic definition

ability to detect and respond to

excretion . .
changes in the environment

growth permanent increase in size
sensitivity removal from organisms of toxic matenals
and substances in excess of requirements
[2]
(b) Respiration and movement are two more characteristics of living organisms.
Explain why respiration is needed for movement.
............................................................................................................................................. [2]

© UCLES 2022 0653/33/0/N/22



19

(c) Fig. 7.1 shows cells from an organ in the human body.

Q
Fig. 7.1
(i) Identify the structure labelled Q on Fig. 7.1.
..................................................................................................................................... [1]
(ii) The organ produces a hormone.
Describe how hormones are transported around the body.
..................................................................................................................................... [1]
(d) (i) Complete this sentence about diffusion.
Diffusion is the net movement of particles down a .............ccccceeiiiiiiiiiiiiiiiiiic,
gradient as a result of their ..., movement.
[2]
(ii) Water diffuses through partially permeable membranes.
State the name of this type of diffusion.
..................................................................................................................................... [1]

[Total: 9]
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8 Part of the Periodic Table of Elements is shown in Fig. 8.1.

Group
L] Lo v v v v v
H He
hydrogen helium
Li | Be B C N 0] F | Ne
lithium | beryllium boron carbon | nitrogen | oxygen | fluorine neon
Na | Mg Al | Si P S | Cl| Ar
sodium  [magnesium aluminium| silicon [phosphorus| sulfur | chlorine | argon
K|Ca|Sc| Ti |V |Cr|Mn|Fe|Co| N |[Cu|Zn|Ga|Ge| As | Se | Br | Kr
potassium| calcium |scandium| titanium [vanadium|chromium|manganese| iron cobalt nickel copper zinc gallium [germanium| arsenic |selenium | bromine | krypton
Fig. 8.1

(a) State the trend in the character of the elements across the Periodic Table from left to right.

............................................................................................................................................. [1]
(b) Element X conducts electricity and has a high density.
Element Y is soft and conducts electricity.
Use Fig. 8.1 to suggest the names of element X and element Y.
X Y [2]
(c) Iron rusts when it reacts with oxygen and one other substance.
(i) State the percentage of oxygen in cleanair. % [1]
(ii) Identify the other substance required for the rusting of iron. ... [1]
(d) Argon is a monoatomic, unreactive Group VIl gas.
(i) State what is meant by monoatomic.
..................................................................................................................................... [1]
(ii) Explain why argon is unreactive.
Use ideas about electronic structure in your answer.
..................................................................................................................................... [1]

[Total: 7]
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9 Fig. 9.1 shows a ship at sea.

Fig. 9.1

(@) The ship uses radio waves to communicate with other ships.
Radio waves are one region of the electromagnetic spectrum.
(i) Fig. 9.2 shows an incomplete electromagnetic spectrum.

On Fig. 9.2, write radio waves in the correct place.

<«—— increasing frequency

gamma

radiation infrared

Fig. 9.2
[1]

(i) Complete the sentences about frequency.

The frequency of a wave is the .........ccccoeiiiiiiiiiciiiii, of waves passing a point in
space per second.

The unit of frequency is ..., .

[2]
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(b) Fig. 9.3 shows solar panels on the boat.

solar panel

metal support

Fig. 9.3

The solar panels generate electricity using light from the Sun.
Energy from the Sun makes the solar panels hot to touch.

(i) State the method of energy transfer from the Sun through space.

(ii) The solar panels are fixed to metal supports underneath.

The Sun does not shine directly onto the metal supports, but the metal supports also
become hot to touch.

State the main method of energy transfer from the solar panels to the metal supports.

..................................................................................................................................... [1]
(iii) Solar panels are a source of renewable energy.

Select from the list two other sources of renewable energy.

coal geothermal hydroelectric

nuclear petroleum tidal
s
2 e

[2]
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(iv) Fig. 9.4 shows three rays of light entering a thin converging lens.

Point F is the principal focus of the lens.

AN

7
F

> °

AN

7

Fig. 9.4
On Fig. 9.4, complete the ray diagram to show how the three rays are focused. 2]

[Total: 9]
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