] Cambridge Assessment
’ International Education

Cambridge IGCSE™

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

0
W
iy
[
}_A
N
[
0
0
)

*

COMBINED SCIENCE 0653/43
Paper 4 Theory (Extended) May/June 2023

1 hour 15 minutes
You must answer on the question paper.

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 (LK/CT) 316984/2
© UCLES 2023 [Turn over



2

1 (a) Fig. 1.1 is a diagram of the male reproductive system in humans.

Fig. 1.1

The letters A — E, in Fig. 1.1 indicate parts of the male reproductive system.

Complete Table 1.1 to show the letter, name and function of some of these parts.

Table 1.1
letter name of part function
scrotum
B
carries urine and semen out of the body
© UCLES 2023 0653/43/M/J/23
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(b) The female reproductive system in humans produces egg cells.
Complete the sentences about egg cells.

Egg cells are specialised cells. Each cell has an energy store and @ ...........ccccccceeeeeiiiiiiinenen.
coating which changes after fertilisation.

Fertilisation is the fusion of the ..o, from a sperm and an egg cell.
[2]
(c) During pregnancy a placenta develops.
Describe two different functions of the placenta.
ettt ettt —eeeeeeeeeeaeaEeeeeeeeeeeeaaaat—e—eeeeeeeaaaaattteteeaeeeaaaanhereteeaeeeeaaantreeeeeeeeeaaannnrrnreeeens
2 et e e tt—eeeeeee e e e e eeteeeeeeeeeaaasEeeeeeeeeeeaaanaheteeeaeeeeaaanntteeaeaeeeeaaannnneeeeeeeeaaans
[2]

[Total: 7]
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2 Dilute sulfuric acid is electrolysed, as shown in Fig. 2.1.

O O
-+

BN

N o ;/ dilute sulfuric acid
© o
carbon electrode ———-lo o [°]  carbon electrode
ol 1O o [°
bubbles of gas —dsl 2ol O
oo of°

Fig. 2.1
Bubbles of gas form at both electrodes during the electrolysis.
(@) The ionic equation for the reaction at the positive electrode is shown.
40H(aq) — 2H,0(l) + O,(g) + 4e~

(i) Describe in words the reaction at the positive electrode.

2H"(@q) + oo, e R UORTRR (9) [2]

© UCLES 2023 0653/43/M/J/23
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(b) Dilute sulfuric acid is the electrolyte in this electrolysis.

State the meaning of electrolyte.

............................................................................................................................................. [2]
(c) Adifferent aqueous solution is electrolysed.

The products of this electrolysis are hydrogen and chlorine.

Suggest the identity of this aqueous solution.

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

[Total: 8]
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3 Fig. 3.1 shows a football player kicking a football. The ball travels straight up in the air before
falling to the ground and stopping.

Fig. 3.1
(@) Fig. 3.2 shows the speed—time graph of the ball after leaving the player’s foot until it hits the
ground.
30
speed
m/s i
20
N %
\\ '/
\\‘ ‘/
A 7
N
10
/|
N\ %
\ /
NG 7
N /
N
0
0 1 2 3 4 5 6
time/s
Fig. 3.2
(i) State the speed of the ball as it leaves the player’s foot.
SPEEA = ..o m/s [1]
(ii) On Fig. 3.2, mark with an X a time when the ball has non-constant deceleration. [1]

(iii) Give two reasons why the ball decreases in speed after leaving the player’s foot but
before it hits the ground.

© UCLES 2023 0653/43/M/J/23
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(b) Fig. 3.3 shows the player holding the football on his hand without the ball moving.

Fig. 3.3

The mass of the ball is 0.40kg.
(i) Calculate the upward force used by the player to hold the ball without it moving.

The gravitational force on unit mass is 10N/kg.

(b)(i).

..................................................................................................................................... [1]
(c) Fig. 3.4 shows a rugby ball.
Fig. 3.4
The mass of the ball is 450g. The ball has a volume of 4100 cm?.
Calculate the average density of the ball in kg/m3.
deNSIty = .o kg/m3 [3]
[Total: 10]
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4 (a) Fig. 4.1 is adiagram of a palisade cell and a root hair cell.

(i)

(i)

(iii)

© UCLES 2023

palisade cell root hair cell

NOT TO
SCALE

Fig. 4.1

State the name of two structures visible in both the palisade cell and the root hair cell in
Fig. 4.1.

Palisade cells are involved in the synthesis of carbohydrates by photosynthesis.

Explain the role of palisade cells in photosynthesis.

0653/43/M/J/23



(b) Plants lose water by transpiration.

A scientist measures the surface area of a plant and the mass of water it loses at different
times of the day.

The scientist also takes regular measurements of the temperature and humidity of the plant’s
environment.

Table 4.1 shows the results.

Table 4.1
time of day temperature - rate of transpiration
/hours /°C percentage humidity /g per m2 per hour
08:00 12 87 54
10:00 18 86 81
12:00 26 78 170
14:00 29 62 182
16:00 27 68 126
18:00 16 78 76
(i) Calculate the percentage increase in the rate of transpiration between 08:00 and 12:00

(ii)

© UCLES 2023

hours.

Give your answer to the nearest whole number.

percentage iNCrease = ........ccccccccueeumuimummnneeinninneinneenneennees % [3]

Table 4.1 shows that between 14:00 and 18:00 hours the temperature and humidity of
the environment changes.

Explain how each of these changes can affect the rate of transpiration.

Change in temperature ..........ccccccooiiiiiii

[Total: 12]
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Solid ammonium nitrate, NH,NO,, dissolves to form aqueous ammonium nitrate.

(@) Name the solute and the solvent in aqueous ammonium nitrate.

SOIULE oo,
SOIVENT ...
[2]
(b) The energy level diagram for dissolving ammonium nitrate is shown in Fig. 5.1.
A
A
energy B
A
NH,NO,(aq)
NH,NO,(s)
progress of reaction
Fig. 5.1

(i) Describe the overall energy change that occurs when ammonium nitrate dissolves.

Explain your answer.

..................................................................................................................................... [2]
(ii) Describe the changes that are represented by arrow A and arrow B.

Use ideas about energy and bonds in your answer.

= T o T PRSP

= 011V = U

[3]

© UCLES 2023
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(c) Complete Table 5.1 about the elements in ammonium nitrate, NH,NO,.

Table 5.1
number of atoms in one molecule of
element symbol | metal or non-metal . .
ammonium nitrate
nitrogen N
hydrogen
oxygen 0]

[2]

[Total: 9]
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6 Fig. 6.1 shows an electric fan and a lighting unit with two lamps, connected to a car battery.

The fan blades rotate and blow cool air when the fan is switched on.

(a)

(b)

(c) The battery supplies a voltage of 12.0V. The current from the battery is 8.0 A.
The power rating of the lighting unit is 11 W.

(i) Show that the current in the lighting unitis 0.92 A.

[1]

(ii) Calculate the power rating of the fan.

POWET ..t W [2]
© UCLES 2023 0653/43/M/J/23
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(d) The circuit should also contain a fuse to protect the components.
A fuse rated at 10 A is added into the main circuit.
Explain why this fuse:

e will give protection to the fan
*  will not give protection to the lighting unit.

(e) Fig. 6.2 shows an incomplete circuit diagram for the circuit in Fig. 6.1.
The light fitting contains two lamps in series. The fan contains an electric motor.

The complete circuit needs two fuses.

@

@
electric motor
Fig. 6.2

On Fig. 6.2, complete the circuit diagram to include:

* the second lamp

*  one fuse to protect the fan

* one fuse to protect the lamps
* the battery and all connecting wires.

© UCLES 2023 0653/43/M/J/23
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[Total: 9]
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7 (a) Fig. 7.1 shows the structure of the human heart.

septum

Fig. 7.1

(i) Draw a label line and the letter X on Fig. 7.1 to show one atrium. 1]

(ii) Some babies are born with a hole in the septum. This affects the double circulation
system of their blood.

Explain how this can affect the blood circulating in the body.

..................................................................................................................................... [2]
(b) An unhealthy diet is one risk factor for coronary heart disease.
(i) Describe what is meant by coronary heart disease.
..................................................................................................................................... [1]
(ii) State two other risk factors for coronary heart disease.
USSR
2 et etee et etee e —e ettt ateeasee e —eeaheeateeaseeateeaseeeseeaneeeaneeanseeaneeereeareeareens
[2]

© UCLES 2023 0653/43/M/J/23
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(c) Glucose is transported in the blood.
Glucose is needed for aerobic respiration.

Define aerobic respiration.

[Total: 8]
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8 Cracking decane, C,,H,,, forms three compounds, as shown in Fig. 8.1.

H H H H H H H H H H
P S S S G0 S0 S S
R T R A A A A
H H H H H H H H H H
decane
H H H H H H H H H H
N,/ ] N
/C=C\ + H—C|) (|3 (|3 T H + /C=C (|3 (|3 H
H H H H H H H H H
ethene butane butene

(a)

(b)

Fig. 8.1
State the two compounds shown in Fig. 8.1 that turn aqueous bromine colourless.
Give a reason for your answer.
[o70] 1] oo 18] o [ P ANA o

1S 7= T

State the name and formula of the two products formed in the complete combustion of
decane.

[ F=1 0 0= formula ......coooe
NBIMIE ittt ettt e e e e e s e e formula ...
[2]
Name the homologous series that contains butane and decane.
............................................................................................................................................. [1]

© UCLES 2023 0653/43/M/J/23
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(d) State two reasons why cracking is described as a chemical change and not a physical
change.

(e) The boiling points of butane and decane are shown in Table 8.1.

(i)

(ii)

© UCLES 2023

Table 8.1
compound bo""/‘gCPOlnt
butane _1
decane 174

Explain why the boiling point of butane is lower than the boiling point of decane.

Use ideas about forces in your answer.

Suggest one reason why propane and butane are in the same fraction obtained by
fractional distillation of petroleum.

0653/43/M/J/23

[Total: 9]
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9 (a) Fig. 9.1 represents a sound wave travelling through air between two people.

A

pressure a ™\

l//

\\

» distance

Fig. 9.1

(i) Describe in terms of particle separation what the peaks and troughs on the graph
represent for a sound wave in air.

Fig. 9.2

Sound waves are absorbed by material in the ear defenders.

Suggest what happens to the sound energy absorbed.

© UCLES 2023 0653/43/M/J/23
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(b) Light waves travel much faster than sound waves.

State two other ways in which light waves differ from sound waves.

(c) Mobile phones use microwaves of wavelength 0.030m. The speed of microwaves in air is
3x108m/s.

Calculate the frequency of the microwaves used by mobile phones.

Give the unit of your answer.

frequency = ... unit ..ooeeeeeeeeeeee. [3]

[Total: 8]

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 2023 0653/43/M/J/23



20

"(*d"y1) @inssaid pue ainjesadwa} wWool je wp g S seb Aue Jo sjow duo JO BWN|OA 8y |

- - - - - - - - - - - 8eT 14 144 -
wniouaIMe| wnij@qou wniAsjepuaw winiwisy wnjuisjsule wnjuioyljes wnieyieq wnuno wniouswe wniuoynid wniunydau wniuein wniuoejoud wnuoy} wniuioe
N ON PN w4 s3 10 g 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 st 0S1 - 124" (A 4% orlL 6€L
wnypan| wniglapA wniny} wnigle wnjwjoy wnisoidsAp wniqJa} wniuijopef wnidoina wnuewes wniyyewold wnjwApoau wniwApoaseld wnuad wnueyjue|
n7 aA wl 13 OH AQ qL PO n3g ws wd PN Id 0] = spioueyjue|
LL 0L 69 89 19 99 g9 9 €9 29 19 09 69 89 1S
WINLIOWLIBAI| wniAoJBY wniiuiadod wniuabjusol wnppejsuwlep wnuauyaw wnissey wnuyoq wniBloqeas wniugnp wnipiopayng wnipels wniouely
AT 14 uo 6y sd N SH ug S qa ¥ spiouroe ey 14
9Ll il cLL LLL oLl 601 801 101 901 S0l ol €01-68 88 18
- - - 602 10¢ v0cC L0¢C 161 g6l 6l 061 981 781 18l 8Ll LEL eel
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosaw plob wnuyeld wniput wnjwso wniuayl uaysbuny wnjejue} wniujey wnueq wniseeo
uy w od 9 ad 11 BH ny 1d 1 SO oY M el IH spiouetuey eq 0]
98 a8 8 €8 8 18 08 6. 8/ 1L 9/ Gl v, €L L 121G 99 1]
LelL 121 8cl 44" 6Ll Gl L 801 90l €0l Lol - 96 €6 16 68 88 G8
uouax aulpol wnunjie} Auownue uny wniput wniwpeo J9AlIS wnipejed wnipoys wniuayyni wnpeuyos} wnuapgAjow wniqgoiu wnjuoo.iz wnupk wniuons wnipigni
oX I 9] as us ul PO By Pd ud ny ol O aN 1z A IS qd
1% €9 [4°] 1S 0s 6% 8Y VA% 9 14 144 [5a4 t44 374 (04 6¢ 8¢ JAS
8 08 6L 73 €L 0L g9 9 69 69 99 GS 4] LG 8Y 14 ov 6¢
uoydAsy aulwolq wnjus|es oluesie wniuewusBb wnijeb ouiz Jaddoo (BRI J|eqod uoul asauebuew wniwouyd wnipeueA wniuey wnipuess wniojes wnissejod
M RIS | 9S Sy 99 529) uz no IN 0D 94 Ui 10 N 1L oS €D A
9¢€ Gge € €€ e 2% 0¢ 6¢ 8¢ 12 9 14 174 €C [44 4 0c 6l
014 G'Ge (A% e I°14 12 e €c
uobie auuolyo anyns snioydsoyd uool|Is wnuwnie 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
uosau auuonyy uabAxo uabouu uogied uoioq aweu wnijjAiag wniyy
aN E| 0 N 0 g |oqwiAs olwoje og n
ol 6 8 JA 9 S Jaquinu olwoye ¥ [
14 l
wnijay uaboipAy >0x
9H H
4 l
A 1A I\ N Al 1] Il |
dnolg

SjuawWa|g JO 3|qeL dIpoLdd YL

0653/43/M/J/23

© UCLES 2023



