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1 (a) Fig. 1.1 is a diagram of the female reproductive system. =
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State the letter on Fig. 1.1 that identifies: g
=
the Cervix ..........c.coevn... 2
'_
z
the oviduct .........cccc...... o
=
where female gametes are produced. ..................... ._
[3] 2
8

(b) The boxes on the left show some parts of the male reproductive system.

The boxes on the right show different functions of the parts.
Z
0]
Draw one straight line from each part to its function. 9%‘
0
=
part function z
w
scrotum holds testes outside the body g
o
z
o)
o
passes sperm-containing fluid

prostate gland out of the body
Z
Q
, , %
urethra produces_ fluid that mixes 5
with sperm =
'_
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(c) Fig. 1.2 shows the carpel from an insect-pollinated flower.

N7

4

Fig. 1.2

(i) Draw a label line and the letter S on Fig. 1.2 to identify the style.

(ii) Describe pollination.

GradeMax

.

[1]

(d) A scientist describes an area of insect-pollinated flowers as having a high biodiversity.

Describe what is meant by biodiversity.

| © UCLES 2025 @ 0653/33/M/J/25
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2 (a) Astudentinvestigates the effect of different physical activity on heart rate. =
'_
Fig. 2.1 is a bar chart of the results. E
z
160 =
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type of physical activity o
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Fig. 2.1 2
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(i) Identify the type of physical activity in Fig. 2.1 that: E
14
results in the highest heartrate ............cccccooiiii E
o
z
results in a heart rate of 68 beats per minute. ............ccceevvevieiiiecic e Q

[2]

(ii) Calculate the difference in heart rate between fast walking and slow walking in Fig. 2.1.
5
o
<
=
)
.............................................. beats per minute [1] z
Z
(iii) The student measures pulse rate to monitor the activity of the heart. =
o
=
State one other way to monitor the activity of the heart. 5
S
..................................................................................................................................... [1] Q
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(c)

QT i

Physical activity uses energy from respiration.

(i) State the word equation for aerobic respiration.

..................................................................................................................................... [2]
(ii) Name the structures inside cells where aerobic respiration takes place.
..................................................................................................................................... [1]
Biological molecules in the diet are a source of energy.
Chemical digestion breaks down large biological molecules into smaller ones.
Complete the sentences about chemical digestion.
Choose words from the list.
Each word may be used once, more than once or not at all.
absorption amino acids assimilation egestion
fatty acids glycerol ingestion sugars
Proteins are large molecules made from smaller molecules called
The smaller molecules move from the small intestine into the blood by the process of
The smaller molecules travel in the blood to cells.
The smaller molecules are taken up by the cells and used. This process is called
................................................ "
[Total: 10]
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3 Fig. 3.1 shows part of a food web from a coral reef habitat. =
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shark Z
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Fig. 3.1 e
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(@ (i) the word that describes the phytoplankton in the food web in Fig. 3.1. %J
animal decomposer herbivore producer 'g
[1] Q
o
(ii) Identify one primary consumer shown in Fig. 3.1.
..................................................................................................................................... [1] z
£
(iii) Explain why the shark shown in Fig. 3.1 is described as a carnivore. s
-
|_
------------------------------------------------------------------------------------------------------------------------------------------- Z
=
..................................................................................................................................... [1] g
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(b) Coral is being damaged by marine pollution.

(i) Use Fig. 3.1 to explain the effect this has on the number of parrotfish in the habitat.

..................................................................................................................................... [2]
(ii) Pollution of freshwater and marine environments is one cause of habitat destruction.
Describe one other cause of habitat destruction.
..................................................................................................................................... [1]
(c) Coral reef habitats release carbon dioxide into the atmosphere.
State a process in the carbon cycle that removes carbon dioxide from the atmosphere.
............................................................................................................................................. [1]

[Total: 7]
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Lithium fluoride, LiF, is an ionic compound.

(a)

(b)

| © UCLES 2025 @ 0653/33/M/J/25 I

Complete the sentences to explain why lithium fluoride has a high melting point.
Choose words from the list.

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

configuration attraction conduction gases
molecules weak strong solids
Anionicbondis a .......ccccccccoiiiiiiinnnnnnns electrostatic ........ccccceeeiiiiiiiinnns between ions

with opposite charges.

lonic compounds are ...........ccccevvveveeennennnnns at room temperature and pressure.

[3]
Lithium fluoride contains lithium ions, Li*, and fluoride ions, F~.

Fig. 4.1 shows the dot-and-cross diagram for lithium fluoride.

pr— — + [ ] —_—
Fig. 4.1

Use Fig. 4.1 to describe what happens when a lithium atom and a fluorine atom form ions.

110 211 1o o EE TP

I - i
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(c)

(d)

VT — i

The Periodic Table gives information about an atom of fluorine, as shown in Fig. 4.2.

9

F

fluorine
19

Fig. 4.2
Deduce the number of protons and neutrons in this atom of fluorine.
NUMDEr Of ProtONS ..o

UMD Of MU ONS et

[2]
Fluorine is in Group VIl of the Periodic Table.
Complete the sentences about elements in Group VII.
Choose phrases from the list.
Each phrase may be used once, more than once or not at all.
more than less than the same as
The reactivity of bromine is ...............ooiiiiiiin, the reactivity of fluorine.
The density of iodine is ... the density of fluorine.
The number of electrons in the outer shell of fluorine is ..............ccocoiiiin, the
number of electrons in the outer shell of chlorine.
[2]
[Total: 9]
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(@) Universal indicator is used to measure the pH of the dilute sulfuric acid.

Describe how to use universal indicator to measure pH.

............................................................................................................................................. [2]
(b) Fig. 5.1 shows the electrolysis.
dilute sulfuric acid — Z‘z: Z‘f:
negative electrode —— positive electrode
—O O—
power supply
Fig. 5.1
(i) Identify the gas formed at each electrode.
negative electrode ...
POSItIVE ElECIIOAE ...
(2]
(i) State the name of the positive electrode.
..................................................................................................................................... [1]
(iii) ldentify the electrolyte in this electrolysis.
..................................................................................................................................... [1]

| © UCLES 2025
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Dilute sulfuric acid is used in an electrolysis experiment.
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Table 5.1
. volume of gas at the | volume of gas at the
time : "
/ negative electrode positive electrode
S 3 3
/cm /cm
0 0 0
30 18 9
60 36 18
90 54 27
120 36

volume =

volume =

0653/33/M/J/25

(i) Use Table 5.1 to predict the volume of gas given off at the negative electrode at 120s.

GradeMax

.

(c) The volume of gas formed at each electrode is measured every 30s for 2min. The results are
shown in Table 5.1.

(ii) Use Table 5.1 to calculate the volume of gas formed per second at the positive electrode.

[Total: 8]
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Scientists are investigating the use of iron as a fuel in cars.

Iron reacts with oxygen, as shown in equation 1. This reaction releases energy.

The iron oxide formed is converted back to iron, as shown in equation 2.

equation1 ... Fe(s) + ......... Oy ) — 2Fe,04(s)

equation 2 Fe,O4(s) + 3H,(g) — 2Fe(s) + 3H,0(I)

(a) Balance equation 1 and add the missing state symbol for oxygen.

(b) State the name given to a chemical reaction that releases thermal energy.

(c) Use the substances in equation 1 and equation 2 to answer the following questions.

(i) Identify the compound that exists as simple molecules.

(ii) Identify the transition element.

(e) Most cars burn fuels that contain carbon.

GradeMax

[2]

Explain why using iron as a fuel may cause less harm to the environment than using fuels

that contain carbon.

[Total: 9]
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Fig. 7.1 shows a toy car, powered by a battery.

F () (s ) >D

Fig. 7.1
(a) Fig. 7.1 shows the driving force D and the total friction force F acting on the car.
(i) OnFig. 7.1, draw a force arrow labelled W to show the weight of the car. [1]
(ii) The car moves at a constant speed along a level surface.
Force D is 16N.

State the value of force F.

(b) The car travels a total distance of 18 m at a constant speed of 1.2m/s.

(i) Calculate the time taken for the car to travel 18 m.

(ii) The driving force acting on the car is 16 N.
Calculate the work done in moving the car a distance of 18 m.

Include the unit in your answer.

workdone = ............oiiinn, unit ...l [3]

| © UCLES 2025 % 0653/33/M/J/25 I
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(c) The car now travels up a slope at constant speed.

Complete the boxes to show the changes in energy stores.

| © UCLES 2025

energy store of the car battery decreases

|

gravitational potential
energy store of the car increases

energy store of the surroundings increases

0653/33/M/J/25
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[2]

[Total: 9]
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Fig. 8.1 shows a Bunsen burner with the air hole closed, burning with a yellow flame.

X

yellow flame

air hole closed

natural gas B

Fig. 8.1
(@) The Bunsen burner uses natural gas.
Draw a simple particle diagram in the box to show the arrangement of particles in a gas.

Draw 5 particles similar in size to the one that has been drawn for you.

[1]
(b) An object is placed at position X in Fig. 8.1, about 20 cm above the flame.

State the main method of thermal energy transfer from the flame to the object in position X.

| © UCLES 2025 @ 0653/33/M/J/25 I
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(c)

(d)

(e)

T — ]

the correct word or phrase in bold in each sentence to describe what happens to a
gas when it is heated at constant pressure.

When a gas is heated at constant pressure, the temperature of the gas
increases / decreases / stays the same.

The kinetic energy of the gas particles increases / decreases / stays the same.
The speed of the gas particles increases / decreases / stays the same.

The gas expands and the volume of the gas increases / decreases / stays the same.

[2]
When the air hole on the Bunsen burner is opened, the flame turns from yellow to blue.

State the colour in the visible spectrum between yellow and blue.

The blue flame produces sound waves with a range of frequencies.

(i) State the approximate range of frequencies audible to humans.

[1]
(ii) The speed of sound in air is 340m/s.

Calculate the wavelength of a sound wave with a frequency of 810 Hz.

wavelength = ... m [2]

[Total: 8]
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Fig. 9.1 shows a large telescope used for studying the Solar System.

Fig. 9.1

(@) Fig. 9.2 shows the Sun and the eight planets in the Solar System.

© - 0500

Earth Jupiter

not to scale

Fig. 9.2

(i) Name the planet between Earth and Jupiter.

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

(ii) State two other types of objects in the Solar System that are not shown in Fig. 9.2.
L SRS
PSRRI
[2]

(iii) The Sun is a small mass star.

Complete the labels in Fig. 9.3 to show the stages in the life cycle of a small mass star.

small mass red planetary white
star nebula
O e Q —_— + O
Fig. 9.3

[2]

I © UCLES 2025 @ 0653/33/M/J/25 I
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(b) The telescope contains an electric motor that is powered by a battery.

Fig. 9.4 shows the circuit diagram.

- _ ]y
||' [

©

®

The circuit is switched on.
The voltmeter reading is 3.2 V.
The ammeter reading is 0.080A.

(i) Calculate the resistance of the electric motor.

resistance = ..................

(ii) When fully charged, the battery stores 4600J of energy.

Calculate the time, in hours, that the battery can supply energy to the motor.

GradeMax

.

[Total: 10]
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