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1 (a) Fig. 1.1 is a diagram of the human digestive system.

F

B

A

C

E

D

Fig. 1.1

  (i) State the letter in Fig. 1.1 that identifies the liver.

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

  (ii) The boxes on the left show the letters of some parts labelled in Fig. 1.1.

   The boxes on the right show the functions of the parts.

   Draw one straight line from each part to its function.

absorption of water before egestionA

ingestion of foodD

movement of food to the stomachF

functionpart

 [2]
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  (iii) Physical digestion takes place in the alimentary canal.

   Place a tick (✓) in the box next to the description of physical digestion.

   Pieces of food are broken down using enzymes. 

   Insoluble molecules are broken down into soluble molecules. 

   Large food pieces are broken down into smaller food pieces. 

   Large molecules are broken down into smaller molecules. 

 [1]

 (b) Some substances in the digestive system move into the blood by diffusion.

  (i) Complete the sentence to describe diffusion.

   Diffusion is the ............................................. movement of particles from a

   region of their higher concentration to a region of their

   lower concentration (i.e. down a concentration .............................................).

 [2]

  (ii) Water moves through partially permeable membranes by a type of diffusion.

   Name this type of diffusion.

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

 (c) A student adds food to a test solution. The test solution changes colour from blue to 

purple (violet).

  Identify the biological molecule present in the food and name the test solution used.

biological molecule  ...................................................................................................................

test solution  ..............................................................................................................................

 [2]

 [Total: 9]
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2 (a) Fig. 2.1 is a diagram of the male reproductive system in humans.

X

Y

Fig. 2.1

  (i) Name the parts labelled X and Y in Fig. 2.1.

X  ........................................................................................................................................

Y  ........................................................................................................................................

 [2]

  (ii) Draw a line labelled with the letter T on Fig. 2.1 to identify the testis. [1]

 (b) Sperm are the male gametes in humans that fertilise female gametes.

  (i) Name the female gametes in humans.

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

  (ii) Circle the part of the female reproductive system where fertilisation takes place.

ovary     oviduct     uterus     vagina

 [1]

 (c) Hepatitis B is an infectious disease transmitted through body fluids.

  (i) Hepatitis B is caused by a virus infection.

   Explain why hepatitis B should not be treated with antibiotics.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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  (ii) Scientists investigate the number of people infected with hepatitis B in a population.

   The scientists test 100 females and 100 males in each of four different age groups.

   Fig. 2.2 is a chart of the results.

0

number of

people with

hepatitis B

18 to 34 35 to 54 55 to 74

age group / years

75+

2

4

6

8 Key

female

male

Fig. 2.2

   Calculate the percentage increase in males with hepatitis B between age group 

18 to 34 years and age group 35 to 54 years.

   number of males with hepatitis B in age group 18 to 34 years = .........................

   number of males with hepatitis B in age group 35 to 54 years = .........................

   increase in number of males = .........................

percentage increase in number of males = .........................%

 [3]

 [Total: 9]
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3 (a) Fig. 3.1 shows a food web.

muskrat
osprey

mink

brown troutduck

tadpole caddis fly larva

duckweed

Fig. 3.1

  (i) Identify in Fig. 3.1:

   one secondary consumer .....................................................................

   the total number of carnivores. .....................................................................

 [2]

  (ii) Identify the organism in Fig. 3.1 that gains energy from the mink.

 .....................................................................................................................................  [1]
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 (b) Duckweed uses energy from light for photosynthesis.

  Choose words from the list to complete the sentences.

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

brown   chloroplasts   decompose   digest   green

mitochondria   nuclei   purple   synthesise

  Photosynthesis is the process by which plants .................................................. carbohydrates.

  Photosynthesis in plants requires a .................................................. pigment.

  The pigment is found inside .................................................. .

 [3]

 (c) Carbohydrates are part of a balanced diet for humans.

  (i) List all the chemical elements that make up carbohydrates.

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

  (ii) State why carbohydrates are important in the body.

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

  (iii) State the component of blood that transports carbohydrates and other nutrients around 

the body.

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

 [Total: 9]
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4 Aqueous hydrogen peroxide, H2O2, breaks down to form oxygen and water.

 (a) Complete the balanced symbol equation for this reaction.

.........H2O2  .........O2 + .........H2O

 [1]

 (b) A student investigates the rate of this reaction by measuring the volume of oxygen gas 

produced in 60 seconds.

  Fig. 4.1 is a diagram of the apparatus used in the investigation.

aqueous hydrogen peroxide water

A

Fig. 4.1

  (i) Name the piece of apparatus labelled A in Fig. 4.1.

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

  (ii) The volume of gas produced in 60 seconds is 22.6 cm3.

   Calculate the rate of reaction in cm3 per second.

   Give your answer to two decimal places.

 rate of reaction =  ...............................  cm3 per second [2]

* 0000800000008 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD



9

0653/31/O/N/25© UCLES 2025 [Turn over

  (iii) Manganese(IV) oxide is a catalyst for this reaction.

   Describe what is meant by a catalyst.

 ...........................................................................................................................................

 ...........................................................................................................................................

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

  (iv) Name the group of elements in the Periodic Table that often act as catalysts.

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

 (c) Fig. 4.2 shows the dot-and-cross diagram for a hydrogen peroxide molecule.

  Only the outer-shell electrons are shown.

H HO O

Fig. 4.2

  Name the type of bonding in a hydrogen peroxide molecule.

  Give a reason for your answer.

type of bonding  .........................................................................................................................

reason  .......................................................................................................................................

 ...................................................................................................................................................

 [2]

 [Total: 9]
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5 (a) Fig. 5.1 shows three substances and models used to represent them.

  Draw one line from each substance to the correct model.

substance

compound

model

element

mixture

Fig. 5.1

 [2]

* 0000800000010 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD



11

0653/31/O/N/25© UCLES 2025 [Turn over

 (b) Fig. 5.2 shows part of the Periodic Table.

3

Li
lithium

7

4

Be
beryllium

9

5

B
boron

11

6

C
carbon

12

7

N
nitrogen

14

8

O
oxygen

16

9

F
fluorine

19

10

Ne
neon

20

Fig. 5.2

  (i) Circle the word that describes the part of the Periodic Table shown in Fig. 5.2.

group    period    property    transition

 [1]

  (ii) Identify an element in Fig. 5.2 that matches each description.

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

• forms an ion with a charge of 1–

 ....................................................................................................................................

• has only two outer-shell electrons

 ....................................................................................................................................

• is used as an inert electrode in electrolysis

 ....................................................................................................................................

• reacts with oxygen to form a gas that leads to global warming

 ....................................................................................................................................

 [4]

  (iii) State how the metallic character of the elements shown in Fig. 5.2 changes from  

Li to Ne.

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

 [Total: 8]
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6 (a) Fig. 6.1 shows the combustion of magnesium ribbon in air.

  A white powder of magnesium oxide is formed.

tongs magnesium ribbon

white powder

Fig. 6.1

  (i) Name the gas that reacts with the magnesium.

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

  (ii) Magnesium oxide is a metallic oxide.

   Circle the term that describes this type of oxide.

acidic    aqueous    basic    carbonate    solvent

 [1]

  (iii) This reaction is exothermic.

   Describe what is meant by exothermic.

 ...........................................................................................................................................

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

* 0000800000012 *
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  (iv) Magnesium oxide reacts with dilute hydrochloric acid.

   Complete the word equation for this reaction.

magnesium 

oxide

hydrochloric 

acid
+ +

 [2]

 (b) Sulfur dioxide and oxides of nitrogen are air pollutants that cause the same adverse effect to 

the environment.

  (i) Name this adverse effect.

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

  (ii) State one source of sulfur dioxide.

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

 (c) Iron is extracted from iron(III) oxide in the blast furnace.

  (i) Name this type of reaction.

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

  (ii) Name an ore that contains iron(III) oxide.

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

 [Total: 9]
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7 (a) A student rides a bicycle along a straight, level road.

  Fig. 7.1 shows the distance–time graph for part of the student’s journey.

0
0

100

200

300

400

500

600

40 80 120

time / s

distance / m

160 200 240

Fig. 7.1

  (i) State the total distance travelled by the student in 240 s.

 distance =  ...................................................... m [1]

  (ii) Draw one line from each time interval to the correct description of motion.

at rest

moving with 

constant speed

 0–80 s

 80–120 s

120–160 s

160–240 s

description of motiontime interval

 [2]

  (iii) Determine the maximum speed of the student.

 speed =  ..................................................  m / s [2]
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 (b) (i) The student in (a) now accelerates along the straight, level road.

   Circle one word to describe how each energy store for the student is affected.

   chemical increases  /  decreases  /  stays the same

   kinetic increases  /  decreases  /  stays the same

   gravitational potential increases  /  decreases  /  stays the same

 [1]

  (ii) The student in (a) now travels up a slope at constant speed.

   Circle one word to describe how each energy store for the student is affected.

   chemical increases  /  decreases  /  stays the same

   kinetic increases  /  decreases  /  stays the same

   gravitational potential increases  /  decreases  /  stays the same

 [1]

 (c) Fossil fuels are burned to obtain useful energy.

  Describe how electrical power is generated from fossil fuels in a power station.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

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

 [Total: 9]
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8 (a) A student writes some statements about the arrangement, separation and motion of particles 

in the kinetic particle model of matter.

  Tick (✓) four boxes to identify the statements that describe particles in a solid.

  The particles are very closely packed together. 

  The particles are widely spaced apart. 

  The particles have a random arrangement. 

  The particles have a regular arrangement. 

  The particles are in fixed positions. 

  The particles move around freely at high speeds. 

  The particles vibrate only. 

  The particles move in random directions. 

 [3]

 (b) The student sets up the experiment in Fig. 8.1 to show convection in air.

splint (smoking)

hole in box

glass tube A

glass tube B

burning candle

glass box

smoke from splint

Fig. 8.1

  The splint produces smoke but has no heating effect.

  The arrows in Fig. 8.1 show the direction of movement of the smoke. The smoke is used to 

show the movement of air through the box.

  Describe how convection causes the smoke to move in this way.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) (i) Some solids are electrical insulators.

   Describe what is meant by an electrical insulator.

 ...........................................................................................................................................

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

  (ii) The student assembles the electrical circuit in Fig. 8.2 to determine the current in a 

resistor and the voltage across the resistor.

A V

Fig. 8.2

   The student makes one error when connecting the components.

   Identify the error and state how the student corrects the error.

error  ...................................................................................................................................

correction  ..........................................................................................................................

 ...........................................................................................................................................

 [2]

  (iii) The student connects a lamp in parallel with the resistor in the circuit.

   Draw on Fig. 8.2 to show the lamp connected in parallel with the resistor. [2]

 [Total: 10]
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9 (a) Fig. 9.1 represents a wave.

6.0 m

NOT TO

SCALE
2.0 m

Fig. 9.1

  Determine the wavelength of the wave.

 wavelength =  ...................................................... m [1]

 (b) (i) The speed of a sound wave in air is 330 m / s.

   The sound wave has a wavelength of 0.15 m.

   Calculate the frequency of this sound wave.

   State the unit of your answer.

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

  (ii) Explain why sound waves cannot travel through the vacuum of space.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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 (c) The Sun is a small mass star.

  Use words or phrases from the list to describe the next stages in the life cycle of the Sun.

black hole   neutron star   planetary nebula   red giant

red supergiant   supernova   white dwarf

............................................. ............................................. .............................................
+

 [3]

 [Total: 8]
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1 (a) Fig. 1.1 is a diagram of an animal cell and a plant cell.

animal cell plant cell

E

D

A

B

C

Fig. 1.1

  Table 1.1 shows information about some of the parts labelled in Fig. 1.1.

  Complete Table 1.1.

Table 1.1

name of part letter of part function of part

...............................
E control of cell activities

mitochondria
......... ..............................................................

chloroplast
.........

photosynthesis

 [4]

 (b) Chloroplasts are needed for photosynthesis.

  (i) Name the two raw materials used in photosynthesis.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

  (ii) Energy is needed for photosynthesis.

   State the source of this energy.

 .....................................................................................................................................  [1]
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 (c) Photosynthesis is needed for growth in plants.

  Scientists measure the heights of two plants, X and Y, for 40 days.

  Fig. 1.2 is a graph of the results.

0
0 10 20

time / days

height

of plant

/ cm

plant X

plant Y

30 40

10

20

30

40

50

60

70

80

Fig. 1.2

  (i) Calculate the difference in height between plant X and plant Y at 30 days.

 difference in height =  .................................................... cm [2]

  (ii) Identify the days when the growth rate of plant X was the fastest.

   Place a tick (✓) in the correct box.

   0 to 10 days 

   10 to 20 days 

   20 to 30 days 

   30 to 40 days 

 [1]

 [Total: 10]
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2 (a) Fig. 2.1 is a diagram of the female reproductive system in humans.

Q

Fig. 2.1

  (i) Name the part labelled Q in Fig. 2.1.

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

  (ii) Draw a line labelled with the letter V to identify the vagina in Fig. 2.1. [1]

 (b) Describe how the thickness of the uterus lining changes from day 1 to day 28 of the 

menstrual cycle.

 ...................................................................................................................................................

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

 (c) (i) Complete the sentences about blood vessels.

   The human circulatory system contains three main types of blood vessels: arteries, veins

   and ................................................ .

   Arteries have thicker walls than veins, but veins have a ................................................

   with a larger diameter.

   Veins have ................................................ to ensure the one-way flow of blood.

 [3]

  (ii) State the component of blood that transports oxygen.

 .....................................................................................................................................  [1]
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 (d) Iron and calcium are needed as part of a balanced diet.

  (i) Circle one principal source of iron.

apples    milk    nuts    vegetable oil

 [1]

  (ii) State the dietary importance of calcium.

 ...........................................................................................................................................

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

 [Total: 9]
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3 Tigers are endangered animals that live wild only in parts of Asia. Tigers catch and eat many 

different animals.

 (a) (i) Table 3.1 shows some information about the number of tigers that live wild.

Table 3.1

year
estimated number of tigers 

that live wild

1900 100 000

2000    3500

2020    4500

   Suggest two reasons for the difference in the number of tigers between 1900 and 2000.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

  (ii) Circle all the words that describe the tiger.

 carnivore          consumer          decomposer

herbivore          producer

 [2]

 (b) Tigers are part of an ecosystem.

  (i) Circle two words in bold to give a correct description of an ecosystem.

   An ecosystem is a community of habitats / organisms and their

   climate / environment, interacting together.

 [1]

  (ii) State the word that describes the number of different species that live in an area.

 .....................................................................................................................................  [1]
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 (c) Tigers have a similar alimentary canal to humans.

  The flow chart in Fig. 3.1 shows the direction that food moves as it passes through the 

alimentary canal.

  Complete Fig. 3.1.

mouth

..................................................................

stomach

..................................................................

large intestine

Fig. 3.1

 [2]

 [Total: 8]
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4 A student investigates the reaction between magnesium and steam.

 Fig. 4.1 is a diagram of the apparatus used in the investigation.

heatheat

cotton wool

soaked

in water

magnesium

ribbon

gas

gas jar

Fig. 4.1

 (a) The reaction produces magnesium oxide and a gas.

  (i) Complete the word equation for this reaction.

magnesium 

oxide
+ +

 [2]

  (ii) The gas jar in Fig. 4.1 collects the gas, but it does not allow the volume to be 

measured directly.

   Name one piece of apparatus that allows the volume of gas to be measured directly.

 .....................................................................................................................................  [1]
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  (iii) Complete the sentences about the reaction of magnesium with steam.

   Use words from the list.

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

anions   cations   covalent   electrons   ionic

neutrons   neutralisation   oxidation   protons   reduction

   During the reaction, magnesium atoms lose ........................................ to form

   positive ions.

   These positive ions are known as ........................................ .

   Oxygen atoms from the water molecules form negative ions.

   Positive ions and negative ions attract each other and form ........................................

   bonds.

   During the reaction, magnesium atoms gain oxygen. This type of reaction is

   ........................................ .

 [4]

 (b) The student repeats the experiment using copper instead of magnesium.

  Predict what the student observes during the reaction.

  Explain your answer.

observation  ...............................................................................................................................

 ...................................................................................................................................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................

 [2]

 [Total: 9]
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5 (a) Fig. 5.1 shows an organic compound.

C

H

H

H C

H

H

C

H

H

C

Cl

H

C

H

H

H

Fig. 5.1

  (i) Deduce the molecular formula of the organic compound shown in Fig. 5.1.

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

  (ii) Explain why the organic compound shown in Fig. 5.1 is not a hydrocarbon.

 ...........................................................................................................................................

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

 (b) Fig. 5.2 is a diagram of the chemical structure of ethene.

C

H

H

H

H

C

Fig. 5.2

  (i) Name the group of hydrocarbons to which ethene belongs.

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

  (ii) Complete the symbol equation for the complete combustion of ethene in the presence of 

oxygen.

C2H4  +  ........O2    ........CO2  +  ........H2O

 [1]

  (iii) Complete the sentences about poly(ethene) using one word in each gap.

   Poly(ethene) is a polymer made from ethene. Polymers are large molecules built up from

   many smaller molecules called .................................... . The formation of poly(ethene) is

   an example of .................................... polymerisation.

 [2]

 [Total: 6]
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6 (a) Fig. 6.1 shows Group I of the Periodic Table.

3

Li
lithium

7

11

Na
sodium

23

19

K
potassium

39

37

Rb
rubidium

85

55

Cs
caesium

133

87

Fr
francium

–

Fig. 6.1

  (i) Write a number in each gap to complete the sentence.

   An atom of potassium contains ............... protons and ............... neutrons.

 [2]

  (ii) The electronic configuration of a potassium atom is 2,8,8,1.

   State two ways that the electronic configuration is related to the position of potassium in 

the Periodic Table.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

 [2]

  (iii) Complete Table 6.1 with information about an electron.

Table 6.1

relative charge relative mass

proton +1 1

electron

 [2]
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 (b) Fig. 6.2 shows the reaction of potassium with water.

thermometer

bubbles

flame

potassium

water containing

universal indicator

Fig. 6.2

  (i) State the flame test colour for potassium.

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

  (ii) A gas is produced during the reaction.

   Describe a test to identify the gas.

   Give the observation for a positive result.

test  ....................................................................................................................................

observation  ........................................................................................................................

 [2]

  (iii) The temperature of the water increases during the reaction.

   Name the type of reaction that causes an increase in the temperature of the surroundings.

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

  (iv) The universal indicator turns purple during the reaction.

   Suggest the pH of the solution formed during the reaction.

 pH =  .........................................................  [1]

 [Total: 11]
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7 A student wants to determine the density of a liquid.

 (a) Fig. 7.1 shows the equipment the student uses to measure the volume and the mass of 

the liquid.

200 g

50

40

cm3

30

20

10

234 g

50

40

cm3

30

20

10

liquid

balance

measuring

cylinder

Fig. 7.1

  (i) Determine the volume of the liquid.

 volume =  ...................................................cm3 [1]

  (ii) Determine the mass of the liquid.

 mass =  ....................................................... g [1]

  (iii) Calculate the density of the liquid.

   Include the unit in your answer.

 density =  .................................  unit ................ [3]
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 (b) Some of the liquid evaporates from the measuring cylinder.

  Describe the process of evaporation.

  Use ideas about particles in your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

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

 [Total: 7]
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8 (a) Fig. 8.1 shows a ray of light reflected by a plane mirror.

W

X
Y

Z

ray of light

plane mirror

normal

Fig. 8.1

  (i) Tick (✓) one box to show the name of angle X.

   angle of dispersion 

   angle of incidence 

   angle of reflection 

   angle of refraction 

 [1]

  (ii) Angle W is 30°.

   Determine the size of angle Y.

 angle Y =  ........................................................° [1]

 (b) A ray of light in air enters a glass block, as shown in Fig. 8.2.

KK

Fig. 8.2

  Draw on Fig. 8.2 the emergent ray of light leaving the glass block at K. [1]
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 (c) Fig. 8.3 shows the regions of the electromagnetic spectrum in order of low to high frequency.

visibleradio microwave infrared ultraviolet X-ray gamma

Fig. 8.3

  (i) An application of the ultraviolet region of the electromagnetic spectrum is detecting fake 

bank notes.

   State an application of each of the following regions.

microwave  .........................................................................................................................

infrared  ..............................................................................................................................

 [2]

  (ii) The Sun radiates most of its energy in three regions of the electromagnetic spectrum.

   State the names of these three regions.

1  ........................................................................................................................................

2  ........................................................................................................................................

3  ........................................................................................................................................

 [2]

  (iii) List the colours of the visible spectrum in order of low to high frequency.

 ...........................................................................................................................................

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

 (d) The Moon reflects light from the Sun to the Earth.

   The Moon is a distance of 380 000 km from the Earth.

   The speed of light is 3.0 × 105 km / s.

   Calculate the time it takes light to travel from the Moon to the Earth.

 time =  ....................................................... s [2]

 [Total: 11]
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9 (a) Fig. 9.1 shows an electric kettle used to boil water.

plug

Fig. 9.1

  The kettle is connected to a mains supply of 230 V.

  The kettle has a fuse in its plug.

  (i) Complete the sentences to describe how the fuse protects the kettle against a 

large current.

   Use words from the list.

boil    circuit    cooling    freeze

heating    kettle    melt

   The large current causes a ............................... effect in the wire in the fuse.

   This causes the wire to ............................... and the fuse ‘blows’.

   This breaks the ............................... and prevents the large current damaging the kettle.

 [2]

  (ii) The power input to the kettle is 2300 W.

   Calculate the current in the kettle under normal working conditions.

 current =  .......................................................A [2]

  (iii) Use your answer to (a)(ii) to suggest a suitable rating for the fuse in the kettle.

   Circle the correct answer.

1 A    3 A    5 A    10 A    13 A    30 A

 [1]
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 (b) Fig. 9.2 shows an electrical circuit with two resistors in series.

A AA1

20 Ω 40 Ω

A2

Fig. 9.2

  (i) The reading on ammeter A1 is 0.10 A.

   State the reading on ammeter A2.

 reading on ammeter A2 =  .......................................................A [1]

  (ii) Calculate the voltage of the battery in Fig. 9.2.

 voltage =  .......................................................V [3]

 [Total: 9]
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1 (a) Fig. 1.1 is a diagram of an animal cell and a plant cell.

animal cell plant cell

E

D

A

B

C

Fig. 1.1

  Table 1.1 shows information about some of the parts labelled in Fig. 1.1.

  Complete Table 1.1.

Table 1.1

name of part letter of part function of part

...............................
E control of cell activities

mitochondria
......... ..............................................................

chloroplast
.........

photosynthesis

 [4]

 (b) Chloroplasts are needed for photosynthesis.

  (i) Name the two raw materials used in photosynthesis.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

  (ii) Energy is needed for photosynthesis.

   State the source of this energy.

 .....................................................................................................................................  [1]
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 (c) Photosynthesis is needed for growth in plants.

  Scientists measure the heights of two plants, X and Y, for 40 days.

  Fig. 1.2 is a graph of the results.

0
0 10 20

time / days

height

of plant

/ cm

plant X

plant Y

30 40

10

20

30

40

50

60

70

80

Fig. 1.2

  (i) Calculate the difference in height between plant X and plant Y at 30 days.

 difference in height =  .................................................... cm [2]

  (ii) Identify the days when the growth rate of plant X was the fastest.

   Place a tick (✓) in the correct box.

   0 to 10 days 

   10 to 20 days 

   20 to 30 days 

   30 to 40 days 

 [1]

 [Total: 10]
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2 (a) Fig. 2.1 is a diagram of the female reproductive system in humans.

Q

Fig. 2.1

  (i) Name the part labelled Q in Fig. 2.1.

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

  (ii) Draw a line labelled with the letter V to identify the vagina in Fig. 2.1. [1]

 (b) Describe how the thickness of the uterus lining changes from day 1 to day 28 of the 

menstrual cycle.

 ...................................................................................................................................................

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

 (c) (i) Complete the sentences about blood vessels.

   The human circulatory system contains three main types of blood vessels: arteries, veins

   and ................................................ .

   Arteries have thicker walls than veins, but veins have a ................................................

   with a larger diameter.

   Veins have ................................................ to ensure the one-way flow of blood.

 [3]

  (ii) State the component of blood that transports oxygen.

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

* 0000800000004 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD



5

0653/33/O/N/25© UCLES 2025 [Turn over

 (d) Iron and calcium are needed as part of a balanced diet.

  (i) Circle one principal source of iron.

apples    milk    nuts    vegetable oil

 [1]

  (ii) State the dietary importance of calcium.

 ...........................................................................................................................................

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

 [Total: 9]
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3 Tigers are endangered animals that live wild only in parts of Asia. Tigers catch and eat many 

different animals.

 (a) (i) Table 3.1 shows some information about the number of tigers that live wild.

Table 3.1

year
estimated number of tigers 

that live wild

1900 100 000

2000    3500

2020    4500

   Suggest two reasons for the difference in the number of tigers between 1900 and 2000.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

  (ii) Circle all the words that describe the tiger.

 carnivore          consumer          decomposer

herbivore          producer

 [2]

 (b) Tigers are part of an ecosystem.

  (i) Circle two words in bold to give a correct description of an ecosystem.

   An ecosystem is a community of habitats / organisms and their

   climate / environment, interacting together.

 [1]

  (ii) State the word that describes the number of different species that live in an area.

 .....................................................................................................................................  [1]
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 (c) Tigers have a similar alimentary canal to humans.

  The flow chart in Fig. 3.1 shows the direction that food moves as it passes through the 

alimentary canal.

  Complete Fig. 3.1.

mouth

..................................................................

stomach

..................................................................

large intestine

Fig. 3.1

 [2]

 [Total: 8]
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4 A student investigates the reaction between magnesium and steam.

 Fig. 4.1 is a diagram of the apparatus used in the investigation.

heatheat

cotton wool

soaked

in water

magnesium

ribbon

gas

gas jar

Fig. 4.1

 (a) The reaction produces magnesium oxide and a gas.

  (i) Complete the word equation for this reaction.

magnesium 

oxide
+ +

 [2]

  (ii) The gas jar in Fig. 4.1 collects the gas, but it does not allow the volume to be 

measured directly.

   Name one piece of apparatus that allows the volume of gas to be measured directly.

 .....................................................................................................................................  [1]
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  (iii) Complete the sentences about the reaction of magnesium with steam.

   Use words from the list.

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

anions   cations   covalent   electrons   ionic

neutrons   neutralisation   oxidation   protons   reduction

   During the reaction, magnesium atoms lose ........................................ to form

   positive ions.

   These positive ions are known as ........................................ .

   Oxygen atoms from the water molecules form negative ions.

   Positive ions and negative ions attract each other and form ........................................

   bonds.

   During the reaction, magnesium atoms gain oxygen. This type of reaction is

   ........................................ .

 [4]

 (b) The student repeats the experiment using copper instead of magnesium.

  Predict what the student observes during the reaction.

  Explain your answer.

observation  ...............................................................................................................................

 ...................................................................................................................................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................

 [2]

 [Total: 9]
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5 (a) Fig. 5.1 shows an organic compound.

C

H

H

H C

H

H

C

H

H

C

Cl

H

C

H

H

H

Fig. 5.1

  (i) Deduce the molecular formula of the organic compound shown in Fig. 5.1.

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

  (ii) Explain why the organic compound shown in Fig. 5.1 is not a hydrocarbon.

 ...........................................................................................................................................

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

 (b) Fig. 5.2 is a diagram of the chemical structure of ethene.

C

H

H

H

H

C

Fig. 5.2

  (i) Name the group of hydrocarbons to which ethene belongs.

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

  (ii) Complete the symbol equation for the complete combustion of ethene in the presence of 

oxygen.

C2H4  +  ........O2    ........CO2  +  ........H2O

 [1]

  (iii) Complete the sentences about poly(ethene) using one word in each gap.

   Poly(ethene) is a polymer made from ethene. Polymers are large molecules built up from

   many smaller molecules called .................................... . The formation of poly(ethene) is

   an example of .................................... polymerisation.

 [2]

 [Total: 6]
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6 (a) Fig. 6.1 shows Group I of the Periodic Table.

3

Li
lithium

7

11

Na
sodium

23

19

K
potassium

39

37

Rb
rubidium

85

55

Cs
caesium

133

87

Fr
francium

–

Fig. 6.1

  (i) Write a number in each gap to complete the sentence.

   An atom of potassium contains ............... protons and ............... neutrons.

 [2]

  (ii) The electronic configuration of a potassium atom is 2,8,8,1.

   State two ways that the electronic configuration is related to the position of potassium in 

the Periodic Table.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

 [2]

  (iii) Complete Table 6.1 with information about an electron.

Table 6.1

relative charge relative mass

proton +1 1

electron

 [2]
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 (b) Fig. 6.2 shows the reaction of potassium with water.

thermometer

bubbles

flame

potassium

water containing

universal indicator

Fig. 6.2

  (i) State the flame test colour for potassium.

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

  (ii) A gas is produced during the reaction.

   Describe a test to identify the gas.

   Give the observation for a positive result.

test  ....................................................................................................................................

observation  ........................................................................................................................

 [2]

  (iii) The temperature of the water increases during the reaction.

   Name the type of reaction that causes an increase in the temperature of the surroundings.

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

  (iv) The universal indicator turns purple during the reaction.

   Suggest the pH of the solution formed during the reaction.

 pH =  .........................................................  [1]

 [Total: 11]
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7 A student wants to determine the density of a liquid.

 (a) Fig. 7.1 shows the equipment the student uses to measure the volume and the mass of 

the liquid.

200 g

50

40

cm3

30

20

10

234 g

50

40

cm3

30

20

10

liquid

balance

measuring

cylinder

Fig. 7.1

  (i) Determine the volume of the liquid.

 volume =  ...................................................cm3 [1]

  (ii) Determine the mass of the liquid.

 mass =  ....................................................... g [1]

  (iii) Calculate the density of the liquid.

   Include the unit in your answer.

 density =  .................................  unit ................ [3]
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 (b) Some of the liquid evaporates from the measuring cylinder.

  Describe the process of evaporation.

  Use ideas about particles in your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

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

 [Total: 7]
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8 (a) Fig. 8.1 shows a ray of light reflected by a plane mirror.

W

X
Y

Z

ray of light

plane mirror

normal

Fig. 8.1

  (i) Tick (✓) one box to show the name of angle X.

   angle of dispersion 

   angle of incidence 

   angle of reflection 

   angle of refraction 

 [1]

  (ii) Angle W is 30°.

   Determine the size of angle Y.

 angle Y =  ........................................................° [1]

 (b) A ray of light in air enters a glass block, as shown in Fig. 8.2.

KK

Fig. 8.2

  Draw on Fig. 8.2 the emergent ray of light leaving the glass block at K. [1]
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 (c) Fig. 8.3 shows the regions of the electromagnetic spectrum in order of low to high frequency.

visibleradio microwave infrared ultraviolet X-ray gamma

Fig. 8.3

  (i) An application of the ultraviolet region of the electromagnetic spectrum is detecting fake 

bank notes.

   State an application of each of the following regions.

microwave  .........................................................................................................................

infrared  ..............................................................................................................................

 [2]

  (ii) The Sun radiates most of its energy in three regions of the electromagnetic spectrum.

   State the names of these three regions.

1  ........................................................................................................................................

2  ........................................................................................................................................

3  ........................................................................................................................................

 [2]

  (iii) List the colours of the visible spectrum in order of low to high frequency.

 ...........................................................................................................................................

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

 (d) The Moon reflects light from the Sun to the Earth.

   The Moon is a distance of 380 000 km from the Earth.

   The speed of light is 3.0 × 105 km / s.

   Calculate the time it takes light to travel from the Moon to the Earth.

 time =  ....................................................... s [2]

 [Total: 11]
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9 (a) Fig. 9.1 shows an electric kettle used to boil water.

plug

Fig. 9.1

  The kettle is connected to a mains supply of 230 V.

  The kettle has a fuse in its plug.

  (i) Complete the sentences to describe how the fuse protects the kettle against a 

large current.

   Use words from the list.

boil    circuit    cooling    freeze

heating    kettle    melt

   The large current causes a ............................... effect in the wire in the fuse.

   This causes the wire to ............................... and the fuse ‘blows’.

   This breaks the ............................... and prevents the large current damaging the kettle.

 [2]

  (ii) The power input to the kettle is 2300 W.

   Calculate the current in the kettle under normal working conditions.

 current =  .......................................................A [2]

  (iii) Use your answer to (a)(ii) to suggest a suitable rating for the fuse in the kettle.

   Circle the correct answer.

1 A    3 A    5 A    10 A    13 A    30 A

 [1]
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 (b) Fig. 9.2 shows an electrical circuit with two resistors in series.

A AA1

20 Ω 40 Ω

A2

Fig. 9.2

  (i) The reading on ammeter A1 is 0.10 A.

   State the reading on ammeter A2.

 reading on ammeter A2 =  .......................................................A [1]

  (ii) Calculate the voltage of the battery in Fig. 9.2.

 voltage =  .......................................................V [3]

 [Total: 9]
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