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1 (a) Fig. 1.1 is a diagram of the male reproductive system in humans.

F

E

D

C

B

A

Fig. 1.1

  State the letter on Fig. 1.1 that identifies:

  the penis .......................

  where sperm is produced .......................

  where fluid for sperm to swim in is produced. .......................

 [3]
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 (b) Fig. 1.2 is a drawing of a human sperm cell.

head flagellum

L

Fig. 1.2

  (i) Arrow L in Fig. 1.2 shows the length of the head of the sperm cell in the drawing.

   Arrow L is 20 mm in length.

   The magnification of the drawing is ×4000.

   Calculate the actual length of the head of the sperm cell in micrometers (μm).

 actual length =  ...................................................  μm [3]

  (ii) A sperm cell moves its flagellum to swim. 

   A sperm cell contains a large number of mitochondria.

   Describe how a large number of mitochondria helps a sperm cell to move. 

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

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

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

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

 [Total: 8]
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2 (a) Fig. 2.1 shows a plant cell before and after being immersed in a concentrated salt solution.

afterbefore

Fig. 2.1

  (i) State the name of the effect shown in Fig. 2.1.

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

  (ii) The plant cell in Fig. 2.1 is now removed from the salt solution and immersed in pure 

water for 60 minutes.

   Explain the effect of being immersed in pure water on the plant cell.

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

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

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

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

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

 .....................................................................................................................................  [3]
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 (b) Plants photosynthesise to produce the carbohydrate glucose.

  (i) Glucose is used to make other carbohydrates.

   Circle all the carbohydrates made from glucose.

amino acids     amylase     cellulose     fatty acids 

glycerol     lipase     starch

 [2]

  (ii) Complete these sentences about photosynthesis in plants.

   Photosynthesis requires the raw materials ............................................... and 

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

   Photosynthesis also requires ............................................... from light and the 

   green pigment ............................................... .

 [3]

 (c) The information in Fig. 2.2 is about organisms in a food chain.

• crabs eat starfish

• limpets eat algae

• sharks eat crabs

• starfish eat limpets

Fig. 2.2

  (i) Construct a food chain using all the organisms in Fig. 2.2.

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

  (ii) Identify the primary consumer in Fig. 2.2.

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

 [Total: 12]
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3 (a) Fig. 3.1 is a diagram of a human heart.

Fig. 3.1

  (i) Draw a label line and the letter C to identify a coronary artery in Fig. 3.1. [1]

  (ii) Describe what happens to the coronary artery when a person has  

coronary heart disease.

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

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

  (iii) Diet is one risk factor for coronary heart disease.

   State two other risk factors for coronary heart disease. 

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

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

 [2]
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 (b) Arteries transport blood away from the heart.

  Explain how the structure of an artery is adapted to its function. 

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

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

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

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

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

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

 [Total: 7]
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4 Copper metal reacts with oxygen to form copper oxide, CuO.

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

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

 (b) A student investigates the reaction between excess copper metal and oxygen in air. 

  The student uses the apparatus shown in Fig. 4.1.

heatproof

glass tube

100 cm3 of air

gas syringe 1 gas syringe 2copper metal

Bunsen burner

plunger

Fig. 4.1

  There is initially 100 cm3 of clean dry air inside gas syringe 1.

  The student pushes the plunger on gas syringe 1 all the way in. Air moves over the hot 

copper metal into gas syringe 2. The plunger in gas syringe 2 moves outwards.

  The student then pushes the plunger on gas syringe 2 all the way in. Air moves over the hot 

copper metal into gas syringe 1. The plunger in gas syringe 1 moves outwards.

  The process is repeated until all the oxygen in the air has reacted with the copper.

  Predict the total volume of air remaining in the gas syringes at the end of the reaction.

  Give a reason for your answer.

  volume of air = ........................................... cm3

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

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

 [2]
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 (c) Fig. 4.2 is a reaction pathway diagram for a reaction catalysed by copper.

energy

reaction progress

reactants

products

Fig. 4.2

  (i) Identify the type of chemical reaction shown in Fig. 4.2. 

   Explain your answer.

type of chemical reaction  ..................................................................................................

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

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

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

 [2]

  (ii) Draw an arrow on Fig. 4.2 to show the activation energy for this reaction. [1]

  (iii) Define activation energy.

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

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

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

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

  (iv) Describe what is meant by a catalyst.

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

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

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

 

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

 [Total: 11]
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5 (a) Fig. 5.1 shows the electrolysis of molten zinc chloride, ZnCl 2, using inert electrodes.

Fig. 5.1

  (i) The switch is closed.

   Describe the observation at the positive electrode.

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

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

  (ii) Write the ionic equation for the formation of zinc.

   Include state symbols in your equation.

 .....................................................................................................................................  [2]
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 (b) A metal alloy contains metal A and metal B.

  Fig. 5.2 shows an atom of metal A and an atom of metal B.

metal A metal B

Fig. 5.2

  (i) The alloy contains 80% of metal A and 20% of metal B.

   Sketch a possible structure for this alloy in Fig. 5.3.

Fig. 5.3

 [2]

  (ii) This alloy is harder and stronger than pure metal A and pure metal B. 

   Explain in terms of structure why this alloy is harder and stronger. 

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

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

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

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

 [Total: 7]
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6 Fig. 6.1 shows the structure of ethene. 

H

H

H

H

C C

Fig. 6.1

 (a) Tick (✓) all the statements that are true for ethene. 

  It is part of the alkane homologous series. 

  It is formed by cracking large alkanes. 

  It reacts with hydrogen to form ethane. 

  It is a polymer. 

  It decolourises aqueous bromine. 

 [3]

 (b) Complete the dot-and-cross diagram in Fig. 6.2 to show the bonding in an ethene molecule.

  Show only the outer-shell electrons.

H

C C

H

H

H

Fig. 6.2

 [2]

* 0000800000012 *
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 (c) Complete the sentences about a reaction of ethene.

  Ethene reacts with .................................... to form ethanol.

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

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

 [3]

 [Total: 8]
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7 A student rides a bicycle along a straight, level road.

 (a) Fig. 7.1 shows the speed–time graph for part of the student’s journey.

0
0

2

4

6

7

8

1

3

5

40 80 120 14020 60 100

time / s

speed

m / s

Fig. 7.1

  (i) Define the acceleration of an object moving in a straight line.

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

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

  (ii) Determine the acceleration of the student between 60 s and 100 s.

   Include the unit in your answer.

acceleration = .................................. unit ................ [3]

* 0000800000014 *
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 (b) The student throws a ball of mass 0.060 kg vertically upwards. 

  The kinetic energy of the ball as it leaves the student’s hand is 0.15 J.

  (i) Calculate the speed of the ball as it leaves the student’s hand.

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

  (ii) Calculate the maximum change in height Δh of the ball.

   Ignore any air resistance acting on the ball.

 Δh =  .....................................................  m [3]

 [Total: 9]
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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



16

0653/41/O/N/25© UCLES 2025

8 This question is about the transfer of thermal energy.

 (a) An example of a material which is a good thermal conductor is copper.

  (i) Complete the sentences about a bad thermal conductor.

   An example of a material which is a bad thermal conductor is 

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

   A bad thermal conductor is called a thermal ......................................... .

 [2]

  (ii) Copper is a metal.

   Describe two ways that thermal energy is transferred in a metal.

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

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

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

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

 [3]

 (b) Thermal energy is transferred from the Sun to the Earth by infrared radiation with a frequency 

of 410 GHz.

  The speed of infrared radiation in space is 3.0 × 108 m / s.

  Calculate the wavelength of the infrared radiation. 

 wavelength =  .....................................................  m [3]

 [Total: 8]
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9 (a) Complete the definition of potential difference (p.d.).

  Potential difference (p.d.) is the work done by a unit ................................. moving between 

two points in a circuit.

 [1]

 (b) State the names of the electrical components with the symbols shown.

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

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

 [2]

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

A

Fig. 9.1

  The student makes an error in the assembly of the circuit.

  The light-emitting diode (LED) does not emit light and the ammeter shows there is no current 

in the circuit.

  Identify the error in the assembly of the circuit.

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

 .............................................................................................................................................  [1]
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 (d) Two wires, A and B, are made of the same metal.

  Wire A has length 2.5 m, diameter 0.75 mm and resistance 0.16 Ω.

  Wire B has length 7.5 m and diameter 1.5 mm.

  Calculate the resistance of wire B.

 resistance =  .....................................................  Ω [3]

 (e) A satellite orbits the Earth with an orbital speed of 7800 m / s and an orbital period of 5400 s.

  The radius of the Earth is 6.38 × 106 m.

  Calculate the distance of the satellite above the Earth’s surface.

 distance =  .....................................................  m [3]

 [Total: 10]
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