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1 (a) Fig. 1.1 shows the female human reproductive system.
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Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies the part of the female reproductive system:

Z
Q
o
<
=
where female gametesare made %
z
that receives the penis during sexual intercourse. .. L
[2] o
=
o
(i) During pregnancy, a placenta forms inside the female reproductive system. g
[a)]
Describe two functions of the placenta.
L PRSP
Z
2
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(b) In the male human reproductive system, the penis releases male gametes. E
E
State two adaptive features of male human gametes. g
S
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[2]
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(c) Describe two differences between fertilisation in humans and fertilisation in plants.

Fig. 1.2

The pollen grains have structural adaptations for pollination by one type of agent.

Identify the type of pollination agent.

Explain your answer using evidence from Fig. 1.2.

POINALION @UENT ..ot e e e e e e e e e e e e e e e e e e e aannes

2o E=T =1 i o] o [PPSR OOTPPPTPPPPPRPPPPIRt

[Total:10]
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The position of an element in the Periodic Table is related to its atomic structure.

(a) (i) Explain the positions of sodium, Na, and potassium, K, in the Periodic Table.

Use ideas about atomic structure in your answer.

(b) Table 2.1 shows some information about an atom of lithium, Li, and an ion of copper, Cu?*.

Complete Table 2.1.
Table 2.1
proton nucleon number of number of number of
number number protons neutrons electrons
LI atom 3 [ T T
CU2+ ion 29 64 ........................................................................

(c) Copper is a transition element.

(i) Transition elements are shiny, hard metals with high melting points and high boiling
points.

State one other physical property of transition elements.

(ii) State two chemical properties of transition elements that are different to the chemical
properties of lithium.

[Total: 10]
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A block of wood has a weight of 24.1N.

Fig. 3.1 shows the block of wood on a shelf.

block of wood
\ /

1.48m

shelf

AFE

Fig. 3.1
(@) The mass of the block of wood is 2.45kg.
Calculate the Earth’s gravitational field strength.
Show your working.

Give the units of your answer.

gravitational field strength = .............ccoo s
(b) The block of wood is at a vertical height of 1.48 m above the ground.

Calculate the gravitational potential energy (GPE) of the block of wood.

| © UCLES 2024 @‘E 0653/41/0/N/24
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(c) The block of wood has a length of 0.64 m and a width of 0.25m, as shown in Fig. 3.2.
block of wood
/)_25 m shelf
© 064m /
Fig. 3.2

Calculate the pressure exerted by the block of wood on the shelf.

PrESSUIE = ..iiiiiiiiiiieeeeeeeeeeeeree e e e e e eeeaaaaans Pa [3]

[Total: 8]
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4 (a) Fig. 4.1 is a graph showing the effect of humidity on the rate of transpiration in a plant.

A
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rate of
transpiration

z
]
o
- s
humidity 2
'_
P
Fig. 4.1 E
=
Explain the shape of the graph shown in Fig. 4.1. 5
S
--------------------------------------------------------------------------------------------------------------------------------------------------- D
Z
................................................................................................................................................... Q
o
<
=
................................................................................................................................................... 2
=
............................................................................................................................................. [3] =
z
(b) Plants require light for photosynthesis. E
e
Complete the balanced symbol equation for photosynthesis. §
.......... CO, + ... H,O - s O,
[2]
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(c) A scientist investigates phototropism in two plant shoots, A and B.

The scientist covers the tip of shoot A with material that allows light to pass through.
The scientist covers the tip of shoot B with material that blocks light.

The shoots are left to grow in light coming from one direction only.

Fig. 4.2 shows the results.

material that allows material that
direction light to pass through blocks light
of light — ——m
lighter darker
side side
shoot A shoot B
Fig. 4.2

Complete these sentences to explain the results.

More light passes through the material on shoot A on the lighter side than on the darker side.
Thiscauses an .........cccccceeeeiiiiiiiiiieeneeenn. distribution of auxin in shoot A.

Auxin stimulates more growth by cell ............cc.ooooiii on the darker side of shoot A.
Shoot B does not respond to the light because auxin is only made in the

........................................ of the shoot.

[3]

[Total: 8]
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Silver chloride, magnesium chloride and sodium chloride are salts.

(@) The equation shows a reaction used to prepare silver chloride, AQCL

AgNOg(aq) + NaCl(aq) — AgCI(.......... ) + NaNOg(aq)

Complete the equation by adding the missing state symbol. [11

(b) The equation shows a reaction used to prepare magnesium chloride, MgCl,,.

(i) Complete and balance the equation. [2]
(ii) Suggest the change in the pH of the reaction mixture during this reaction.

Explain your answer.

pH changes from .........ccccoiieeeeinnne [ (o TR

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

[2]
(c) Aqueous chlorine reacts with aqueous sodium bromide to form sodium chloride.
(i) State the name of the other product of this reaction.
..................................................................................................................................... [1]
(ii) Explain why aqueous bromine does not react with aqueous sodium chloride
..................................................................................................................................... [1]
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(iii) Chlorine, Cl,, is a covalently bonded molecule.

11

Complete the dot-and-cross diagram to show the outer shell electrons in CL,,.

| © UCLES 2024 @ 0653/41/0/N/24
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Fig. 6.1 shows a musical instrument called a glockenspiel.

glockenspiel

wooden mallets

metal bars

Fig. 6.1
The wooden mallets are used to hit the metal bars of the glockenspiel to produce sounds.
(@) The metal used for the bars of the glockenspiel has a melting point of 660 °C.

State what is meant by melting point.

(b) The sounds produced by the glockenspiel have a frequency range of 784—-4186Hz.
(i) The speed of sound in air is 340m/s.

Calculate the wavelength of the sound with the highest pitch produced by the
glockenspiel.

wavelength = ... m [3]

(ii) Describe the longitudinal nature of sound waves.

| © UCLES 2024 @ 0653/41/0/N/24 I
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(c) Fig. 6.2 shows a sound wave moving from air into water.

air

13

water

Fig. 6.2

State the name of the effect seen in Fig. 6.2 and explain why it occurs.

GradeMax

NAME OF B Ot oo

L3 o] F= =1 1o ] o 1P

(d) Complete Table 6.1 to show the properties of solids, liquids and gases.

Place one tick (v') or cross (X) in each box. Three have been done for you.

| © UCLES 2024 %

Table 6.1
property solids liquids gases
fixed volume v/
fixed shape X
ability to flow v
0653/41/0/N/24

[2]

[Total: 11]
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7 (a) Fig. 7.1 shows a food chain. =
=
E
o
© =
S =
DA 2
' o)
[a)]
frog
Fig. 7.1

(i) State the name of an organism in Fig. 7.1 that:

Z

0]

o

<

=

)

IS @ quaternary CONSUMET  ..oooiiiiiiiiieee e E

w

occupies trophic level 1. e =

[2] =

(-

2

(if) State two processes that transfer energy out of a food chain. Q
T et e et et e e et —ee e e et —eeeeeea—teeeeet—eeeaeetteeeeeateeeeeaa—eeeeeanabeeeeaaraeeeeaaraeeeaans
2 e ee e ——eee e e —e—eeeaa——eeeea———eeeaateeeeeattteeeaatteeeeaananeeeeanneeeeeanreeeeaannaeeeeannes
[2]

(b) Humans digest food in the alimentary canal using enzymes.

(i) Table 7.1 shows the names of some enzymes and the substrates and products for these
enzymes.

Complete Table 7.1.

DO NOT WRITE IN THIS MARGIN

Table 7.1

enzyme substrate product z
£
s
amylase simpler sugars %)
...................................... ':I_:
z
L
E
protein amino acid <
...................................... =
z
o)
o

lipase fats and

[3]
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(ii) State two functions of hydrochloric acid in the alimentary canal.

[Total: 9]
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Carbon dioxide is a greenhouse gas.

(a)

(b)

(c)

| © UCLES 2024 @ 0653/41/0/N/24 I

Complete the sentence about greenhouse gases in the Earth’s atmosphere.

Increased concentrations of greenhouse gases CaUSE AN .......cccccccioeiiiiiiiiiiieeeeenees

greenhouse effect.

Table 8.1 shows some reactions that make carbon dioxide.

Complete Table 8.1 by stating the formula and name of one compound that can be used in
each type of reaction.

Choose from the formulae shown.
CaCO, CaO Ca(OH), CH, co,
You may use each formula once, more than once or not at all.

Table 8.1

reaction that makes compound
carbon dioxide formula name

complete combustion of
a gaseous compound

reaction of a solid with a
dilute acid

thermal decomposition

3]
Carbon dioxide is produced when gasoline (petrol) is burned in vehicle engines.
(i) Gasoline is a fraction of petroleum that contains saturated hydrocarbon molecules.

State one other way that the structures of molecules within the gasoline fraction are
similar.
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(i) The cracking of larger alkanes makes smaller alkanes and alkenes.

State two conditions required for cracking.

[Total: 7]
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Fig. 9.1 shows an electrical circuit that includes three identical lamps and a fixed resistor.

&

Fig. 9.1

(a) State the name of the component that is the energy source for the circuit.

(b) Draw on Fig. 9.1 to show how a voltmeter is connected to measure the potential difference
(p.d.) across the fixed resistor. [2]

(c) The switch is closed.
The reading on the ammeter is 0.25A.
The resistance of the fixed resistor is 15 Q.

(i) Calculate the total resistance of the circuit.

total resistance of circuit= ... Q [2]

| © UCLES 2024 % 0653/41/0/N/24 I
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(ii) Use your answer to (c)(i) to calculate the resistance of one lamp.

Show your working.

resistance of oNe 1amp = .......ccviiiiiiiiiiii Q [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 2024 ﬁ 0653/41/0/N/24 I



GradeMax

per 41 - QP - Cambridge

Combined_Sciente00888d000020\ov - Pa

NIOHVIN SIHL NI 31IdM LON Od NIOHVI SIHL NI 3LIdM LON Od NIOHVIN SIHL NI 31I4M LON Od NIOHVI SIHL NI 3LIdM LON Od NIOHVIN SIHL NI 31IdM LON Od

‘(*d"y4) @inssaid pue ainjesadwa) Wool je wp g S| Seb Aue Jo jow Suo JO dWN|OA 8Y |

- - - - - - - - - - - 8€¢ 334 (454 -
winpuame| wnijaqou winiAs|apusw winiwuay wniuigisule wnjuioyjed wniayuaq wnuno wnpuswe wnjuoynid wniunydau wniueln wniupoejoud wnLoy} wniuoe
e ON PIN w4 s3 30 g wo wy nd dN n ed yL v splounoe
€0l 20l L0 00t 66 86 16 96 G6 6 €6 6 16 06 68
SLL €Ll 691 191 g9l €91 6G1 1G) 41 0s) - vl 343 ol 6El
wnpayn| wnigiapk wninyy wnigle wnjwjoy wnisoidsAp wniqia} wnjuijopeb wnidoina wnuewes wniyjewoid wniwApoau | wniwAposseid wnueo wnueyjue|
ni aA wl = OH A ql PO n3 ws wd PN id S10) e Sploueyjue|
VL 0L 69 89 19 99 S9 9 €9 29 19 09 6G 8G 1S
uossauebo auIssauua) WINLIOWLIBA] wniA0osoW wninosaly wnjuoyiu wnjojuiados wnjusBiusos | wnnpejswiep wnuauyew wnissey wnuyoq wniBloqeas wniugnp wnipiopayini wnipes wnouely
60 sL AT N 14 UN ud 6y sd N SH ug b6s aa | some | BY e
8Ll LI 9Ll Shlb il el 47 135 oLl 601 801} P 901} S0l 0l €01-68 88 18
- - - 60¢ 102 ¥0¢ 102 161 S61 261 061 981 1215 181 8.1 AN el
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosew plob wnuned wnipu; wniwso wniuays ua)sbuny wnjejuey wniuyey wnueq wnisaeo
uy 1\ od g9 ad 11 BH ny id I SO oy M el H spioveue] ed sO <
98 g8 8 €8 Z8 18 08 6. 8. 11 9. 7 V. €L cL L/-1S 96 Joie] N
z
Leb yxal 8cl 443 6L Shl 47 801 901} €0l 10} - 96 €6 16 68 88 S8 m
m uouax aulpol wnunjja) Auownue un wnipul wniwpeo Jan|is wnipejied wnipoys wnjuayyn wnnauyos) wnuapgAjow wnigoiu wnjuoo.iz wnupk wnpuons wnipigni <
=
<
ax I ol as us ul PO by pPd ud ny oL O AaN 1z A IS qd >
1] €G 4] 1S 0S (94 14 yA4 i4 14 144 ja4 44 (34 oy 6€ 8¢ PAS %
o
78 08 6. S €L 0L <9 79 69 69 99 fefe] 2s 1S 14 Sy [0)4 6¢
uoydAsy aulwolq wnjus|es oluasie wnjueuwab wnijieb oulz Jaddoo 191U J|leqO2 uol asauebuew wnjwoIyo wnipeueA wniueyl wnipuess wniojeo wnissejod
—_ | M ig oS sy 99 eo uz no IN 0D o4 un 10 A I o8 eD N
—— 9¢ 1 e €€ (43 1€ o€ 6¢ 8¢ yx4 9¢ 14 4 €c [44 (4 (4 6l
—
— o g'qe 49 35 8¢ Y4 e €C
— uobie auLojyo inyns snioydsoyd uoo|is wnjuiwnje wnisaubew wnipos
——— R 10 S d IS v b eN
I
— 8l L 9l Sh 14 €l cl L
— 0z 6l 9l vl 4 L SSew ojwoje aAfe|el 6 L
—_— uoau auuonyy uabAxo uabouyu uogleo uoioq aweu wnijAiag winiyy
I
— N | O N 0 S| loquwiAs olwoye o4 1
— ol 6 8 VA 9 [*] Jagwnu olwole v €
— 14 l
— wnijay uaboipAy >¢Y_
= oy H
—— 4 3
—
— Y I
—_— o
— dnolg N
— L
— -
— Ssjuawa|g Jo d|qel d1poldd 3yl &)
I U
I
— ©
I
—



