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1 Figure 1.1 shows some of the cells in part of a leaf.

C

E

D

A

B

 Figure 1.1

 (a) Name the cell labelled C in Figure 1.1.

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

 (b) Name the pigment that is found in the part labelled A in Figure 1.1.

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

 (c) Describe how the layers labelled D and E in Figure 1.1 adapt the leaf for photosynthesis.

D  ...............................................................................................................................................

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

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

E  ...............................................................................................................................................

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

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

 [4]

* 0000800000002 *

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

PapaCambridge ·  papacambridge.com 0654/42 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/42 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-DB2B9FA88C



3

0654/42/M/J/26© Cambridge University Press & Assessment 2026 [Turn over

 (d) (i) Carbon dioxide is found in the air spaces in plant leaves.

   State the test for carbon dioxide.

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

  (ii) A scientist compares the concentration of carbon dioxide in air samples from the:

• air spaces in plant leaves

• gas exchange system in the human body.

   Complete Table 1.1 to predict if the concentration of carbon dioxide will be higher, 

lower or the same compared to atmospheric air.

 Table 1.1

location concentration of carbon dioxide

air spaces in plant leaves at night

air spaces in plant leaves in the day

inspired air in the human airways 

expired air from the human lungs

 [2]
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 (e) Figure 1.2 shows the view of stomata on a leaf using a light microscope.

 Figure 1.2

  The scientist calculates the density of stomata on the leaf.

  The scientist uses two formulas:

density of stomata = 
number of stomata

area

area of circle = π r 2 (π = 3.14)

  There are 10 stomata in Figure 1.2.

  The diameter of the circle in Figure 1.2 is 0.45 mm.

  Calculate the density of stomata on the leaf in Figure 1.2.

  Give your answer to the nearest whole number of stomata.

 density of stomata =  ............................. stomata per mm2 [2]

[Total: 11]
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2 Figure 2.1 shows the control of blood glucose concentration in the human body.

high blood

glucose

concentration

low blood

glucose

concentration

optimal blood

glucose

concentration

hormone A

released

glucagon

released

glucose taken

into cells and

used or stored

stored glucose

released into

blood

eating food

high in sugar

not eating for

a few hours

 Figure 2.1

 (a) Identify hormone A in Figure 2.1.

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

 (b) Complete the sentence about the storage of glucose.

  Choose words from the list.

cellulose   glycogen   kidney   liver

starch   stomach   sucrose

  Glucose is stored as .................................................. in the.................................................. .

 [2]

 (c) Name the organ that secretes glucagon.

 .............................................................................................................................................  [1]
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 (d) The control of blood glucose concentration is an example of negative feedback.

  Use Figure 2.1 to describe how negative feedback is used to control blood 

glucose concentration.

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

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

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

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

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

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

[Total: 7]
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3 A farmer selectively breeds different types of chicken.

 Table 3.1 shows some information about the chickens.

 Table 3.1

type of chicken

average number 

of eggs laid 

per month

average mass 

of eggs / g

average mass 

of chicken / kg

A 24 60 2.4

B 27 59 2.7

C 23 49 3.1

D 25 72 2.4

 (a) The farmer decides to breed a new type of chicken.

  This new type of chicken will produce:

• a higher number of eggs per month

• eggs with a higher mass.

  Describe how to use selective breeding to produce this new type of chicken.

  Identify the two types of chicken from Table 3.1 the farmer should use.

types of chicken from Table 3.1 ................... and ...................

description of selective breeding  ..............................................................................................

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

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

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

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

 [4]
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 (b) Table 3.2 shows information about pathogens in four of the farmer’s chickens.

 Table 3.2

chicken pathogen present

W none

X viral

Y none

Z bacterial

  The farmer wants to give antibiotics to all four chickens shown in Table 3.2.

  A vet (doctor for animals) recommends that only chicken Z should be given antibiotics.

  Explain why only chicken Z should be given antibiotics.

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

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

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

 (c) (i) Draw one straight line to link each bacterial cell structure to its function.

bacterial 

cell structure
function

cell wall

plasmid

ribosome

maintains shape of the cell

contains extra genes

site of protein synthesis

 [2]
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  (ii) Bacteria are important in the carbon cycle.

   Figure 3.1 shows a simplified carbon cycle.

carbon in

dead organisms

carbon dioxide

in the atmosphere

carbon in

producers

carbon in

fossil fuel

carbon in

consumers

A

 Figure 3.1

   Bacteria are involved in process A.

   State the name of process A and explain why process A is important in food chains.

name  .................................................................................................................................

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

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

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

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

 [3]

[Total: 11]
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4 Humans reproduce sexually.

 (a) Complete the sentences to describe sexual reproduction in humans.

  Sexual reproduction involves gametes and fertilisation.

Fertilisation is the fusion of the ............................................................ of two gametes 

 

to form a ............................................................ which is a diploid cell.

Gametes are cells which have 23 chromosomes so they  

 

are ............................................................ .

 [3]

 (b) Figure 4.1 shows the structure of a human egg cell.

 Figure 4.1

  (i) Explain how a human egg cell is adapted for its function.

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

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

 .....................................................................................................................................  [2]
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  (ii) Table 4.1 shows some information about male and female gametes.

 Table 4.1

feature male gamete female gamete

size / mm 0.05 0.1

average number 

produced in one event
100 million 1

   Describe three differences between male and female gametes.

   Use information from Table 4.1 and your own knowledge.

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

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

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

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

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

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

 [3]

 (c) Other organisms reproduce asexually.

  (i) Describe asexual reproduction.

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

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

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

  (ii) Explain one disadvantage of asexual reproduction to a population of a species in 

the wild.

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

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

[Total: 11]
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5 Nitrogen is a gas at room temperature. 

 (a) In nitrogen gas, the nitrogen molecules are arranged randomly and far apart.

  The molecules move quickly.

  Describe the arrangement and movement of the molecules in solid nitrogen.

arrangement  .............................................................................................................................

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

movement  .................................................................................................................................

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

 [2]

 (b) The relative rate of diffusion of hydrogen gas is greater than that of nitrogen gas.

  Explain why.

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

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

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

 (c) Clean, dry air contains approximately 78% nitrogen.

  State the percentage of oxygen in clean, dry air.

  .......................................................% [1]
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 (d) Oxides of nitrogen form in car engines.

  (i) Describe how oxides of nitrogen form in car engines.

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

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

  (ii) Oxides of nitrogen are removed by catalytic converters.

   Complete the balanced symbol equation for the reaction that takes place.

2CO  +  ..............................    ..............................  +  ..............................

 [2]

 (e) Complete the dot‑and‑cross diagram in Figure 5.1 to show the bonding in nitrogen, N2.

  Only show the outer‑shell electrons.

N N

 Figure 5.1

 [2]

[Total: 10]
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6 (a) Copper is a transition element.

  Potassium is a Group 1 element.

  Identify two correct differences between copper and potassium.

  Tick (3) two boxes only.

  copper has a lower melting point 

  copper is softer   

  copper is more dense  

  copper is less reactive  

  copper is less strong  

 [2]

 (b) Neon has the atomic number 10.

  Explain why neon does not form compounds.

  Use ideas about electrons.

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

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

 .............................................................................................................................................  [2]
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 (c) Figure 6.1 shows an outline of the Periodic Table.

A
B C

D

 Figure 6.1

  Element X:

• is a blue‑grey solid

• does not conduct electricity

• forms an acidic oxide.

  State which section of the Periodic Table is most likely to contain element X.

  Tick (3) one box.

  A  B  C  D 

 [1]

 (d) A magnesium atom has an atomic number of 12 and a mass number of 24.

  Complete Figure 6.2 to show the electronic configuration of a magnesium atom.

 Figure 6.2

 [1]
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 (e) Magnesium is a metal.

  Magnesium is malleable.

  Describe how the structure and bonding of magnesium causes it to be malleable.

  Use ideas about structure and bonding.

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

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

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

 (f) Oxygen is a non‑metal.

  Magnesium reacts with oxygen to form magnesium oxide. 

  (i) State the type of bonding in magnesium oxide.

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

  (ii) Describe what happens when a magnesium atom bonds with an oxygen atom.

   Use ideas about electrons in your answer.

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

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

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

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

[Total: 11]
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7 A student investigates the reaction between dilute hydrochloric acid and aqueous 

sodium thiosulfate.

 A yellow solid, sulfur, is made in the reaction.

 (a) Complete the state symbol for sulfur, S, in the balanced symbol equation.

Na2S2O3(aq)  +  2HCl (aq)    2NaCl (aq)  +  H2O(l)  +  SO2(g)  +  S(..........)

 [1]

 (b) Figure 7.1 shows the student’s experiment.

  A cross, X, is visible, marked on paper below the flask.

dilute hydrochloric acid and

aqueous sodium thiosulfate

 Figure 7.1

  As the product is made, the liquid in the conical flask goes cloudy.

  After a time, the student cannot see the cross.

  The student measures this time.

  The student does four experiments, all at 25 °C.

  The student uses four different concentrations of sodium thiosulfate, A, B, C and D.

  Table 7.1 shows the student’s results.

 Table 7.1

concentration time for X to disappear / s

A  42

B  71

C 124

D  63
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  (i) Identify which concentration of aqueous sodium thiosulfate gave the fastest reaction.

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

  (ii) Identify the least concentrated solution of aqueous sodium thiosulfate.

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

   Explain your answer.

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

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

 [2]

 (c) The student dilutes the aqueous sodium thiosulfate using distilled water.

  Explain why the student uses distilled water rather than tap water.

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

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

 (d) The student repeats the experiment using concentration C.

  This time, they do the experiment at 40 °°C.

  (i) Suggest how long it will take for the X to disappear.

 time for X to disappear =  ....................................................... s [1]

  (ii) Explain your answer using collision theory.

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

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

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

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

 (e) Sulfur dioxide is an air pollutant.

  Complete the sentence to describe the reaction that produces sulfur dioxide to cause 

air pollution.

Sulfur dioxide is produced from the .................................................. of fossil fuels  

 

which contain .................................................. compounds.

 [2]

[Total: 11]

* 0000800000021 *

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

PapaCambridge ·  papacambridge.com 0654/42 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/42 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-DB2B9FA88C



22

0654/42/M/J/26© Cambridge University Press & Assessment 2026

8 Figure 8.1 shows some reactions of ethene.

H H

HH

H

H

H C C H

Br

Br

C C

ethanol

+ reactant A

in the presence

of an acid catalyst

+ aqueous bromine

ethene

polymerisation

poly(ethene)

product B

 Figure 8.1

 (a) (i) State the name of reactant A.

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

  (ii) Poly(ethene) is made by addition polymerisation of ethene monomers.

   Draw the structure of poly(ethene) in the box on Figure 8.1. [2]

  (iii) State the colour change, if any, when orange aqueous bromine is added to ethene to 

make product B.

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

 (b) Ethene reacts with hydrogen to make ethane, C2H6.

  Ethane undergoes complete combustion.

  Write the balanced symbol equation for the complete combustion of ethane.

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

 [2]
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 (c) Ethane is obtained from the fractional distillation of petroleum.

  Figure 8.2 shows a fractionating column.

heated

petroleum

refinery gas

gasoline / petrol

naphtha

diesel oil / gas oil

bitumen

 Figure 8.2

  Ethane is obtained from the refinery gas fraction.

  (i) Describe how the chain length of the fractions changes from the bottom to the top of 

the fractionating column.

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

  (ii) State one use for the naphtha fraction.

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

[Total: 8]
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9 (a) State the difference between speed and velocity.

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

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

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

 (b) Figure 9.1 shows a velocity–time graph for a toy car.

0
0

0.5

1.0

1.5

2.0

2.5

5 10 15 20 25 30 35 40

time / s

velocity

m / s

 Figure 9.1

  (i) Describe the motion of the car between 0 and 10 seconds.

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

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

  (ii) Calculate the acceleration of the car between 15 and 30 seconds.

 acceleration =  ................................................  m / s2 [2]
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 (c) During part of another journey, the acceleration of the car is 5.0 m / s2.

  The mass of the car is 1.2 kg.

  The driving force supplied by the car is 10.5 N.

  (i) Calculate the magnitude of the friction forces acting on the car.

 friction forces =  ......................................................  N [3]

  (ii) When the car reaches maximum velocity, its kinetic energy is 2.2 J.

   Calculate the maximum velocity of the car.

 maximum velocity =  ..................................................  m / s [2]

[Total: 10]
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10 (a) (i) State one use of ultraviolet radiation.

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

  (ii) State one harmful effect of ultraviolet radiation.

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

 (b) (i) Complete the sentence to describe a longitudinal wave.

In a longitudinal wave, the direction of ................................................................  

 

is ................................................................ to the direction of propagation.

  [2]

  (ii) Ultrasound is a longitudinal wave.

   State the lowest frequency of ultrasound and include the unit.

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

  (iii) A longitudinal wave has compressions and rarefactions.

   State and explain the difference in pressure between compressions and rarefactions.

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

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

 .....................................................................................................................................  [2]
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 (c) Complete the ray diagram in Figure 10.1 to find the location of the image formed by the thin 

converging lens.

  Mark the location of the image with an arrow.

object

lens

F F

F = principal focus

 Figure 10.1

 [3]

[Total: 10]
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11 (a) (i) State the change in the resistance of a metal wire when the length of the wire doubles.

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

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

  (ii) Wire A has a length of 45 m and a resistance of 12.6 Ω.

   Wire B is made of the same metal as wire A and has a length of 45 m.

   Wire B has twice the cross‑sectional area of wire A.

   Determine the resistance of wire B.

 resistance of wire B =  ...................................................... Ω [1]

 (b) A 3.6 V cell is connected across three resistors as shown in Figure 11.1.

40 Ω

20 Ω

20 ΩX

3.6 V

 Figure 11.1

  (i) Calculate the total resistance of the circuit.

 total resistance =  ...................................................... Ω [3]
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  (ii) Calculate the current at point X in the circuit.

   Use your answer to 11(b)(i).

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

 (c) In another circuit, a 3.6 V cell is connected across a single resistor.

  The current in the circuit is 0.18 A.

  Calculate the energy supplied by the cell in 1 minute.

 energy =  ....................................................... J [2]

[Total: 9]
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12 (a) The nuclide notation for a uranium isotope is 23
9
5
2U.

  (i) State the number of protons and number of neutrons in a nucleus of this isotope.

 number of protons =  ...............................................................

 number of neutrons =  ...............................................................

 [1]

  (ii) State the relative charge on a nucleus of this isotope.

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

  (iii) This isotope undergoes nuclear fission.

   Describe the process of nuclear fission.

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

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

 (b) State a significant source of background radiation from outside Earth.

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

 (c) Describe the most common nuclear reaction which occurs in the Sun.

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

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

 .............................................................................................................................................  [2]
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 (d) The Moon orbits the Earth in a circular orbit once every 27 days.

  The Moon travels at an orbital speed of 1030 m / s.

  The speed of light in a vacuum is 3.0 × 108 m / s.

  Calculate the time taken for a radio wave to travel from the Moon to the Earth.

 time =  ....................................................... s [3]

 (e) The Big Bang Theory is supported by many astronomical observations.

  State the Big Bang Theory.

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

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

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

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

[Total: 11]
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