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1 (a) Fig. 1.1 is a diagram of a cross-section through a leaf.

G

A

B

C

F

E

D

Fig. 1.1

  State the letter on Fig. 1.1 that identifies one of the:

  stomata ......................

  spongy mesophyll cells ......................

  cells that transport sucrose. ......................

 [3]

 (b) Plants produce carbohydrates by the process of photosynthesis.

  State the balanced symbol equation for photosynthesis.

 .............................................................................................................................................  [2]
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 (c) Fig. 1.2 is a graph showing the effect of temperature on the rate of photosynthesis in a plant.

rate of photosynthesis

/ arbitrary units

temperature / °C

0
0

5

10

15

20

25

30

35

5 10 15 20 25 30 35

Fig. 1.2

  (i) Calculate the difference in the maximum and minimum rates of photosynthesis shown in 

Fig. 1.2.

 difference in rates of photosynthesis = ...................................  arbitrary units [2]

  (ii) Enzymes are involved in photosynthesis.

   Explain the shape of the graph between 10 °C and 15 °C shown in Fig. 1.2.

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

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

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

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

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

 .....................................................................................................................................  [3]

 [Total: 10]

* 0000800000003 *

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



4

0653/42/O/N/25© UCLES 2025

2 (a) Fig. 2.1 is a diagram of a bacterial cell.

circular DNA

Fig. 2.1

  (i) Circular DNA provides the code for the production of proteins in protein synthesis.

   On Fig. 2.1:

• draw a label line to identify a structure that is the site of protein synthesis

• label the line with the name of this structure.

 [2]

  (ii) Respiration and protein synthesis are linked.

   Complete the sentences.

   Protein synthesis requires ......................................... from respiration.

   Respiration is a chemical reaction in cells that breaks down

   ......................................... molecules.

 [2]

  (iii) The list shows some cell structures that are not found in bacterial cells.

chloroplasts     mitochondria     nuclei     vacuoles

   Use one word from the list to complete the sentence.

   In animal and plant cells, aerobic respiration takes place in structures called 

 

......................................... . [1]
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 (b) Some bacteria cause diseases.

  (i) Describe how platelets in the blood help prevent bacterial infection.

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

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

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

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

  (ii) Explain why some treatments of bacterial infections have become less effective.

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

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

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

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

 (c) Providing a clean water supply helps reduce the spread of diseases.

  State two other ways to reduce the spread of diseases.

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

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

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

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

 [2]

 [Total: 11]
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3 Fig. 3.1 shows a food web from a grassland habitat.

hawk
lion

wildcat

hyena

rabbit

topimouse

snake

grass

Fig. 3.1

 (a) The food web in Fig. 3.1 is not complete.

  The hawk also eats the mouse and the rabbit.

  (i) Complete the food web in Fig. 3.1. [1]

  (ii) Identify one herbivore in Fig. 3.1.

 .....................................................................................................................................  [1]
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 (b) People living near the grassland habitat burn areas of grassland to clear the ground for 

growing crops.

  Replacing grassland with crops is causing the lions in the area to become endangered.

  (i) Use information from Fig. 3.1 to explain why the lions are becoming endangered.

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

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

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

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

  (ii) Captive breeding programmes are one method of conserving endangered species.

   State what is meant by a captive breeding programme.

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

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

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

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

 [Total: 6]
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4 (a) A student investigates the reaction between aqueous sodium hydroxide, NaOH, and dilute 

hydrochloric acid, HCl.

  The apparatus is shown in Fig. 4.1.

burette

conical flask

dilute hydrochloric acid

aqueous sodium hydroxide and

methyl orange indicator

    Fig. 4.1

  (i) Write the balanced symbol equation for the reaction shown in Fig. 4.1.

   Include state symbols.

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

  (ii) State the colour change of the methyl orange indicator during this reaction.

   from ............................................................. to ............................................................. [2]
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  (iii) Tick (✓) all the statements that are true for aqueous sodium hydroxide.

   It is a covalent substance. 

   It turns universal indicator purple. 

   It reacts with dilute sulfuric acid to form sodium sulfate. 

   It is a base but not an alkali. 

 [2]

 (b) The reaction between aqueous sodium hydroxide and dilute hydrochloric acid transfers 

thermal energy to the surroundings.

  (i) Give one conclusion about the energy involved in bond breaking and bond making in 

this reaction.

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

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

  (ii) Complete Fig. 4.2 to show the reaction pathway diagram for this reaction.

   Label:

• the reactants and products

• the overall energy change using an arrow.

energy

reaction progress

Fig. 4.2

 [3]

 [Total: 10]
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5 (a) Iron is extracted from hematite in the blast furnace.

  During the extraction, carbon monoxide is formed.

  (i) Describe how carbon monoxide is formed in the blast furnace.

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

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

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

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

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

 .....................................................................................................................................  [3]

  (ii) The carbon monoxide reacts with iron(III) oxide to form iron and carbon dioxide.

   Write the balanced symbol equation for this reaction.

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

 (b) (i) Complete the dot-and-cross diagram in Fig. 5.1 to show the bonding in a carbon dioxide 

molecule.

   Show only the outer-shell electrons.

O C O

Fig. 5.1

 [2]

* 0000800000010 *
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  (ii) Carbon dioxide is a greenhouse gas that contributes to climate change.

   State two strategies to reduce the effects of climate change.

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

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

 [2]

 [Total: 9]
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6 (a) Fig. 6.1 shows the structures of ethene and ethane.

H C

H

H

H

H

ethene

C H

ethane

H

H

H

H

C C

Fig. 6.1

  (i) Organic compounds in the same homologous series as ethene have the general 

formula CnH2n.

   Deduce the general formula for the homologous series to which ethane belongs.

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

  (ii) Name the homologous series to which ethene belongs and to which ethane belongs.

ethene  ...............................................................................................................................

ethane  ...............................................................................................................................

 [1]

 (b) Complete the sentences about a reaction of ethene.

  Ethene reacts with .......................................... to form ethane.

  This reaction is an .......................................... reaction.

  The reaction happens in the presence of a .......................................... catalyst.

 [3]

* 0000800000012 *
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 (c) Fig. 6.2 shows the structure of butane.

H C

H

H

H

H

H

H

C C C

H

H

H

Fig. 6.2

  Butane and ethane are in the same homologous series.

  The boiling point of ethane is –88 °C.

  Predict the boiling point of butane.

  Give a reason for your answer.

  boiling point .................................... °C

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

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

 [2]

 [Total: 7]
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7 A toy car contains a battery and an electric motor.

 (a) Fig. 7.1 shows the speed–time graph for the toy car moving along a level surface.

0 1 2 3

time / s

4 5

speed

m / s

v

Fig. 7.1

  (i) Identify one energy store of the toy car that decreases between 0 and 3 s.

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

  (ii) Use Fig. 7.1 to identify one energy store of the toy car that increases 

between 0 and 3 s.

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

  (iii) State which feature of the speed–time graph represents the acceleration of the toy car.

   Explain your answer.

feature  ...............................................................................................................................

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

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

 [2]

  (iv) The toy car travels a total distance of 5.6 m in a time of 5.0 s.

   Determine the maximum speed v of the toy car.

 v =  .................................................. m / s [2]

* 0000800000014 *
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 (b) The toy car now moves from the top to the bottom of the slope shown in Fig. 7.2.

2.0 m

0.46 m

Fig. 7.2

  The slope has a length of 2.0 m and a vertical height of 0.46 m.

  The mass of the toy car is 72 g.

  Calculate the change in the gravitational potential energy of the toy car.

 change in gravitational potential energy =  ....................................................... J [3]

 [Total: 9]
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8 (a) A student uses the apparatus shown in Fig. 8.1 to investigate the transfer of thermal energy 

by radiation.

thermometer

container with

black surfaces

stopper

container with

white surfaces

Fig. 8.1

  The two containers are identical in size and made from the same material.

  One container has only black surfaces, and the other container has only white surfaces.

  The student has access to hot water.

  Describe how the student uses this apparatus to determine whether a black surface or a 

white surface is a better emitter of thermal radiation.

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

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

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

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

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

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

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

 .............................................................................................................................................  [3]
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 (b) (i) Explain why energy is transferred through space from the Sun to the Earth by radiation 

but not by conduction or convection.

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

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

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

  (ii) Complete Fig. 8.2 to show the stages in the life cycle of a small mass star like the Sun.

interstellar clouds

of dust and gas

white dwarf and

planetary nebula

stable star

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

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

Fig. 8.2

 [2]

  (iii) A supernova is part of the life cycle of a large mass star.

   State what may form from the nebula after a supernova.

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

 [Total: 8]
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9 (a) State the names of the electrical components with the symbols shown.

G     ......................................................................................................................

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

 [2]

 (b) A student assembles the circuit shown in Fig. 9.1.

15 Ω 12 Ω

24 Ω

Fig. 9.1

  The battery has an electromotive force (e.m.f.) of 9.0 V.

  (i) Define e.m.f.

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

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

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

  (ii) Calculate the combined resistance of the three resistors in the circuit.

 resistance =  ...................................................... Ω [3]
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 (c) A student stands in front of a vertical plane mirror of length 40 cm, as shown in Fig. 9.2.

plane mirror

130 cm

P

x cm

40 cm

NOT TO

SCALE

Fig. 9.2

  The vertical position of the mirror can be adjusted.

• P is a point on the ground that is vertically below the student’s eyes.

• The vertical distance between the student’s eyes and point P is 130 cm.

• The vertical distance between the bottom of the mirror and the ground is x cm.

  Determine the smallest value of x at which it is possible for the student to see point P in the 

mirror.

 x =  .................................................... cm [3]

 [Total: 10]
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