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Figure 1.1 shows a magnified image of a specialised plant cell.

1.3mm

=D

Figure 1.1

(a) ldentify the type of plant cell shown in Figure 1.1.

............................................................................................................................................. [1]
(b) (i) The plant cell in Figure 1.1 grows rapidly to a length of 1.3mm.
The image size of the plant cell in Figure 1.1 is 100 mm long.
Calculate the magnification of the plant cell in Figure 1.1.
magnification = ..o [2]
(i) Plants also grow by producing new cells.
State how new cells are produced in plants.
..................................................................................................................................... [1]
(c) The plant cell in Figure 1.1 is specialised for the uptake of water.
Complete the sentence about the movement of water into the cell.
Water diffuses into the cell by ..., through the
partially .......oooevviiiiiiie e cell membrane.
[2]
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(d)

(e)

(f)

MMUnOm - i

Describe how the cell shown in Figure 1.1 is adapted to its function.

............................................................................................................................................. [2]

Cells in the leaf of a plant are also adapted to their function.

Some of them contain a green pigment.

Name the green pigment and the plant cell structure that contains the green pigment.

Lo =T=T o o1 e 0= o1 PR PPPPPPPPPPR

1 F= T o= | I3 {1 [ (] = SR
[2]

Figure 1.2 is a diagram of a leaf.

Part of the leaf has no green pigment.

/ green pigment

no green pigment

Figure 1.2
The glucose produced by photosynthesis is converted to starch in the leaf.
A student tests the different parts of the leaf for starch using iodine solution.

Complete Table 1.1 by predicting the results of the starch tests on the two different parts of
the leaf shown in Figure 1.2.

Table 1.1
colour of iodine solution
part of leaf starch present
on leaf
no green pigment
green pigment
[2]
[Total: 12]
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Figure 2.1 shows a method used to reduce the risk of an infection passing from one person to
another by direct contact.

penis

condom barrier

Figure 2.1

(@) Complete the sentence about Figure 2.1.
The method shown in Figure 2.1 is used as protection from
.......................................................... transmitted infections. [1]
(b) (i) HIV is an example of an infection that can be prevented by the method shown
in Figure 2.1.
Circle the group that HIV belongs to.

animal bacteria plant virus

[1]

(ii) Place ticks (v) to identify two other methods of transmission of HIV.

bitten by infected mosquito

from droplets sneezed out by infected host

from infected mother to baby during pregnancy

infected blood transfusion

preparing food with dirty hands

touching a contaminated surface

[2]
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(c) Testes produce the male gamete needed for fertilisation.

Describe the process of fertilisation in humans.

(d) Describe the changes that happen in the female ovaries and uterus after menstruation and
before fertilisation.

[Total: 8]
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Figure 3.1 shows a food web from an ecosystem.

leopard
baboon
impala
scorpion
Iocust
grass

Figure 3.1
(@) Complete the sentence to describe an ecosystem.

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

community environment genes reflexes tissues
An ecosystem is a unit containingthe ................ccciii of
organisms and their .........ccccccoiiiiiiii e, , interacting together.
[2]
(b) Using the organisms shown in Figure 3.1, identify:
b= o= 14 1 1Y/ 0] TSR
E= I (= =T VAot T 1
[2]

(c) Identify the process from the carbon cycle that is shown by the arrow between the locust and
scorpion in Figure 3.1.

Circle the correct answer.

decomposition feeding photosynthesis respiration

[1]
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(d) Describe the flow of energy through the food chain that includes the impala in Figure 3.1.

Include ideas about:
e the source of energy

* the different energy stores
*  where energy is transferred.

............................................................................................................................................. [3]
(e) Humans burn the grass.

This removes the grass from the ecosystem.

Suggest the impacts on the ecosystem of burning the grass.

............................................................................................................................................. [2]

[Total: 10]
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(@) Draw one straight line to connect each word to its correct definition.

word definition
allele alternative form of a gene
genotype observable features of an organism
phenotype genetic make-up of an organism
[2]
(b) Sex is an inherited characteristic.
(i) Describe what is meant by the term inheritance.
..................................................................................................................................... [2]
(ii) Complete Table 4.1 to show how sex is inherited in humans.
Table 4.1
cell sex chromosomes present
female gamete
............................. (o] S
male gamete
............................. (o] S
female zygote | and ....ocoeeeeeeeee,
male zygote | and ...occceeeeeee
[2]
© Cambridge University Press & Assessment 2026 0654/32/M/J/26
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Beta thalassaemia is an inherited condition.

The pedigree diagram in Figure 4.1 shows the inheritance of the condition in one family.

key
. male with beta thalassaemia
. female with beta thalassaemia

|:| male without beta thalassaemia

O female without beta thalassaemia

orh O e
S0 e

Figure 4.1

(i) Determine how many males in the family have beta thalassaemia.

.......................................................... [1]
(ii) Person Z in Figure 4.1 is homozygous.
Describe what is meant by homozygous.
..................................................................................................................................... [1]
(iii) People with beta thalassaemia do not produce enough haemoglobin.
Explain how this causes people with beta thalassaemia to feel tired and lack energy.
..................................................................................................................................... [2]

[Total: 10]
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5 (a) Part of the reactivity series of metals is shown.

© Cambridge University Press & Assessment 2026 0654/32/M/J/26

L

PapaCambridge -

potassium

sodium

calcium

magnesium

aluminium

zinc

iron

copper

silver

gold

Answer the following questions by using metals from this reactivity series.
Each metal may be used once, more than once or not at all.

(i) State the two metals that are used to make brass.
(ii) State two metals that are in Group |l of the Periodic Table.

(iii) State one metal that is extracted from its ore by electrolysis.

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

(iv) State two metals that are alkali metals.

(v) Name one metal that increases the rate of some reactions and remains unchanged at
the end of the reaction.

.............................................................. [1]
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(b) The word equation for the reaction between calcium and oxygen is shown.

calcium + oxygen — calcium oxide
5.0 of calcium reacts completely with 2.0 g of oxygen.

Calculate the mass of oxygen that reacts completely with 40.0g of calcium.

MASS Of OXYJEN = ..ooiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e g [1]

(c) Calcium oxide dissolves in water to make aqueous calcium hydroxide, which is
called limewater.

State the gas that turns limewater milky.

............................................................................................................................................. [1]
(d) Aqueous calcium hydroxide contains calcium ions, Ca?*.
Describe how a calcium ion is formed from a calcium atom.
Use ideas about electron gain and loss in your answer.
............................................................................................................................................. 2]
[Total: 9]
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(b)
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Complete the sentences about the air.

Use words from the list.

Each word may be used once, more than once or not at all.

argon compound element methane
mixture nitrogen oxygen
AirisS @ .vvvveeeeeeeeeieeeeeeeeeeeeee, of gases.

78% of clean, dry airis .............ccccco .
A noble gas found in the air in small quantities iS ........ccccooiiiiiiiiiiiiiis i

A gas that pollutes airis ......cccceevvciiiiiiiiecc e, .

An oxygen atom has a proton number of 8 and a mass number of 16.

(i) Determine the number of neutrons in this oxygen atom.

NUMbeEr Of NEULIONS = ...

(ii) Determine the number of electrons in this oxygen atom.

nuUMbeEr Of €leCHIONS = ..o

(iii) Determine the electronic configuration of this oxygen atom.

electronic configuration = .........ccoooiiiiiii

(c) Magnesium reacts with copper oxide in a redox reaction to produce magnesium oxide
and copper.
(i) Write the word equation for this reaction.
.......................... T e
ambridge University Press & Assessment 2026 0654/32/M/J/26
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(ii) Explain why this reaction is a redox reaction.

..................................................................................................................................... [1]
(d) Magnesium oxide is an ionic compound.
lonic compounds are generally soluble in water.
State two other properties of ionic compounds.
ettt ettt eeeeeeeeeeeeeeeeeeeeeeeaaaEee—eeeeeeeeeaanateeeeeeeeeeaanntteeeeeeeeeaaannnneeeeeeeeeaannnnareaeeeaeann
2 et e e e e e oo t————eeeeeeeeeeta———eeeeeeeeeaea——eetaeeeeeaaai————eeeaaeeaaaana———raaaaaaas
[2]
[Total: 11]
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7 (a) Ethene, C,H,, is an example of an alkene.

All alkenes are unsaturated hydrocarbons.
(i) Determine the total number of atoms in a molecule of ethene, C,H,.

nuMber of atOMS = .......ccocoiiii s [1]
(ii) Calculate the relative molecular mass, Mr, of ethene.

[A:C,12; H, 1]

relative molecular mass M, = ... [2]
(iii) Describe what is meant by unsaturated and hydrocarbon.

unsaturated

(iv) Describe the test to identify an unsaturated hydrocarbon and give the observation for a
positive result.

(S PP PPPPPPPPPRPP
ODSEIVALION ...ttt
[2]
(b) Ethene is used to make a polymer.
(i) Name the polymer that is made from ethene.
..................................................................................................................................... 1]
(ii) State the type of polymerisation used to make this polymer from ethene.
..................................................................................................................................... [1]
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(c) Ethene is a gas at room temperature and pressure.

Describe the motion and separation of particles in gases.

motion
separation
[2]
[Total: 12]
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8 (a) Sulfur dioxide is produced when some fossil fuels are burned.

(i) State the name of one solid fossil fuel.

..................................................................................................................................... [1]
(ii) State why sulfur dioxide is produced when some fossil fuels are burned
..................................................................................................................................... [1]
(b) When sulfur dioxide dissolves in rain water, acid rain is formed.
(i) Suggest the pH of acid rain.
PH = e [1]
(ii) The pH of a sample of acid rain is determined using a pH meter.
Describe another method for determining the pH of a sample of acid rain.
..................................................................................................................................... [2]
(c) Hydrogen reacts with oxygen to produce water.
Balance the equation for this reaction.
............. H, + O, - ............H,O
[2]
(d) A sample of water is tested for purity.
The sample has a boiling point range of 101-102°C at room temperature and pressure.
State how this shows that the sample of water is impure.
............................................................................................................................................. [1]

[Total: 8]
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9 (a) An astronaut travels in a spacecraft.

. -

When the spacecraft takes off from the Earth’s surface, it is pushed upwards by a force
of 30000000 N.

The weight of the spacecraft is 24 000000 N.

Calculate the resultant upward force on the spacecraft.

resultantforce = ... N [1]

(b) The astronaut is exposed to ionising radiation.
The ionising radiation is cosmic rays from outer space.
Cosmic rays are one significant source of background radiation on the Earth.

(i) State one other significant source of background radiation on the Earth.

..................................................................................................................................... [1]
(ii) State one effect of ionising radiation on the human body.
..................................................................................................................................... [1]
(iii) Cosmic rays contain a-particles and protons.
Complete the sentence.
A proton is the nucleus of a hydrogen atom but an a-particle is the nucleus
Of @ e atom
[1]
(c) The Sun is a small mass star.
Describe the next stages in the life cycle of the Sun.
............................................................................................................................................. [2]

| © Cambridge University Press & Assessment 2026 0654/32/M/J/26
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(d) The Sun produces visible light waves and sound waves.

The visible light waves travel from the Sun to the Earth but the sound waves do not.

(i) Explain why sound waves are unable to travel from the Sun to the Earth.

(i) It takes 500s for visible light waves to travel at a speed of 3.0 x 105km/s from the Sun
to the Earth.

Calculate the distance from the Sun to the Earth.

distance = ..., km [2]
(iii) Figure 9.1 shows an incomplete electromagnetic spectrum.

Place visible light in the correct position.

increasing frequency

-
gamma .
microwaves
rays
Figure 9.1

[1]

[Total: 10]
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10 (a) Figure 10.1 shows the horizontal forces acting on a motorcycle moving along a horizontal
road at constant speed.

air resistance

Figure 10.1

Explain, in terms of forces, why the speed is constant.
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(b) The motorcycle has a front lamp and a rear lamp.

The lamps are connected in parallel across a 12V battery.
Each lamp has its own switch.
The lamps are protected by a single fuse.

(i) Complete the circuit diagram in Figure 10.2 to show the two lamps and two switches
connected in parallel across the 12V battery.

Include a fuse to protect the circuit.

12V

-

Figure 10.2

[4]
(ii) Describe how a fuse works.
..................................................................................................................................... [1]
(c) (i) As the motorcycle moves along the road, it gains an electrostatic charge by friction.
State which charged particles are transferred between the motorcycle and the road.
..................................................................................................................................... [1]

(ii) As the motorcycle moves along the road, the air in the tyres warms up.

Describe how the motion of the air particles in the tyres changes as the air warms up.

[Total: 8]
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11 Adrone is a small machine that flies.

Figure 11.1 shows a battery-powered drone.

Figure 11.1
(a) The battery voltage is 14.8 V.
The battery supplies a current of 12mA for 1 hour.

Calculate the energy transferred from the battery.

energy =

(b) (i) The mass of the drone is 4.0kg.

The drone rises from the ground to a height of 15m.

Show that the useful work done on the drone in lifting it to a height of 15m is

about 590 J.

(ii) It takes 3.0s for the drone to rise 15m.

Calculate the useful power of the drone.

| © Cambridge University Press & Assessment 2026 0654/32/M/J/26
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(c) The drone then moves horizontally at a constant height of 15m for 200s.

23

Figure 11.2 shows a speed—time graph for the drone.

6

5

o~
[

speed
m/s

T~
—
[

T~
-

=

0 20 40 60 80 100 120 140 160 180 200

time/s

Figure 11.2

(i) State the maximum speed of the drone.

maximum speed = ...

(ii) Show that the drone travels a distance of 50 m between time = 0 and time = 20s.

© Cambridge University Press & Assessment 2026 0654/32/M/J/26
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12 (a) Bats communicate using ultrasound waves.

(i) State what is meant by ultrasound.

..................................................................................................................................... [1]
(i) State what is meant by the frequency of a wave.
..................................................................................................................................... [1]
(iii) Elephants communicate using infrasound.
Infrasound waves are sound waves with a frequency below the lower limit of
frequencies audible to humans.
Suggest a frequency for infrasound waves.
Explain your answer.
infrasound frequency = ................. Hz
L= 0] = =1 ) o [P
[2]
(b) An elephant stands with all four feet in contact with the ground.
Each foot has an area of 0.13mZ.
The weight of the elephant is 35000 N.
Calculate the pressure exerted by the elephant on the ground.
PIESSUIE = ...oveeeeeeeceeeeeeeeeeeeeeee e eeeneen s N/m? [3]

© Cambridge University Press & Assessment 2026 0654/32/M/J/26
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(c) An elephant stands by a water hole and sprays water over its back.

The water evaporates in the warmth of the Sun.
(i) Complete the sentences to describe this use of evaporation.
Evaporation is a change of state from liquid {0 ............cccccvvvvnnnnes .

The more ......ccccccccieinnnnnnee particles escape fromthe .......................... of the liquid.

[3]

(ii) Suggest one reason why elephants spray themselves with water and leave the water
to evaporate.

[Total: 11]
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