
This document has 24 pages. Any blank pages are indicated.

 [Turn over

Cambridge IGCSE™

COMBINED SCIENCE 0653/43

Paper 4 Theory (Extended) May/June 2024

 1 hour 15 minutes

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
 ● Answer all questions.
 ● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 ● Write your name, centre number and candidate number in the boxes at the top of the page.
 ● Write your answer to each question in the space provided.
 ● Do not use an erasable pen or correction fluid.
 ● Do not write on any bar codes.
 ● You may use a calculator.
 ● You should show all your working and use appropriate units.

INFORMATION
 ● The total mark for this paper is 80.
 ● The number of marks for each question or part question is shown in brackets [ ].
 ● The Periodic Table is printed in the question paper.

*
4
5
0
8
1
9
9
2
7
5
*

DC (KS/CT) 329946/2
© UCLES 2024



2

0653/43/M/J/24© UCLES 2024

1 (a) Fig. 1.1a and Fig. 1.1b are diagrams of different flowers.

C

D

E

A

B

 Fig. 1.1a Fig. 1.1b

  (i) Table 1.1 shows some of the labels in Fig. 1.1a and Fig. 1.1b, the name of the part and 
its function.

   Complete Table 1.1.

Table 1.1

label name function

.............
sepal

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

C
...................................... produces ...................................

............. ......................................
site of pollination

 [3]

  (ii) Describe one visible feature in Fig. 1.1a that shows the flower is insect‑pollinated.

 .....................................................................................................................................  [1]
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 (b) Fig. 1.2 is a diagram of a sperm cell.

X

Fig. 1.2

  (i) State two adaptive features of sperm cells.

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

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

  (ii) Describe what happens during fertilisation to the structure labelled X in Fig. 1.2.

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

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

 [Total: 8]
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2 Oxides of nitrogen are pollutant gases formed in car engines. Nitrogen monoxide, NO, and 
nitrogen dioxide, NO2, are both oxides of nitrogen.

 (a) Nitrogen, N2, and oxygen, O2, react together in car engines to make nitrogen monoxide, NO.

  Nitrogen monoxide reacts with oxygen to form nitrogen dioxide, NO2.

  The energy level diagrams for these reactions are shown in Fig. 2.1 and Fig. 2.2.

energy

progress of reaction

nitrogen
and oxygen

nitrogen
monoxide

energy

progress of reaction

nitrogen
dioxide

nitrogen monoxide
and oxygen

 Fig. 2.1 Fig. 2.2

  (i) Complete the energy level diagrams shown in Fig. 2.1 and Fig. 2.2 by labelling: 

• the activation energy 
• the energy change of reaction.

 [3]

  (ii) The following statements are about the reactions shown in Fig. 2.1 and Fig. 2.2.

   Put one tick (✓) for each statement to show if it is true or false.

statement true false

The reaction between nitrogen and oxygen is exothermic.

When nitrogen monoxide reacts with oxygen, the energy given out 
is greater than the energy taken in.

Both reactions involve breaking bonds.

Both reactions involve elements reacting together to form 
compounds.

 [2]



5

0653/43/M/J/24© UCLES 2024 [Turn over

  (iii) Write the balanced symbol equation for the reaction between nitrogen oxide, NO, and 
oxygen, O2, to make nitrogen dioxide, NO2.

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

 (b) Oxides of nitrogen are simple molecules.

  Explain why oxides of nitrogen have low boiling points.

  Use ideas about forces and energy in your answer.

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

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

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

 [Total: 8]
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3 Fig. 3.1 shows a television (TV) connected to a satellite dish. The satellite dish receives microwave 
signals from a satellite above the Earth.

satellite dish

not to scale

satellite

TV

 not to scale
Fig. 3.1 

 (a) (i) On Fig. 3.2, write microwaves in the correct place in the electromagnetic spectrum.

 increasing frequency

gamma 
radiation ultraviolet radio 

waves

Fig. 3.2
 [1]

  (ii) State one danger of ultraviolet radiation.

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

 (b) The microwave signal travels from the satellite to the satellite dish at a speed of 3.0 × 105 km / s.

  (i) The satellite is a distance of 37 000 km from the satellite dish.

   Calculate the time taken by the microwave signal to travel from the satellite to the satellite 
dish.

 time =  ......................................................  s [2]
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  (ii) The microwave signal from the satellite has a frequency of 12 × 109 Hz.

   Calculate the wavelength in metres of the microwave signal.

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

 [Total: 7]
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4 (a) Fig. 4.1 shows a model of the alimentary canal and associated organs of humans.

  The model is viewed from the back.

stomach

Fig. 4.1

  (i) On Fig. 4.1, draw a label line and the letter P to identify the pancreas. [1]

  (ii) Amylase is an enzyme in the alimentary canal.

   Explain why amylase does not break down proteins.

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

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

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

  (iii) State the name of the product when proteins are digested.

 .....................................................................................................................................  [1]
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 (b) Vitamins and minerals are absorbed into blood capillaries in the alimentary canal.

  (i) A diet that lacks vitamin D is a cause of vitamin D deficiency in humans.

   State one other cause of vitamin D deficiency in humans.

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

  (ii) Describe one effect of vitamin D deficiency in humans.

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

  (iii) Explain how capillaries are adapted to their function.

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

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

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

 [Total: 8]
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5 Zinc and some zinc compounds react with dilute acids to make salts.

 (a) (i) Complete the word equations for the following reactions.

 zinc    +   
sulfuric
acid        

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

...........................
 + hydrogen

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

...........................  +   
hydrochloric

acid
     

zinc

chloride
     + water

 [2]

  (ii) Identify two covalent substances shown in the equations in (a)(i).

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

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

 (b) A metal carbonate reacts with a dilute acid to form a salt and two other products.

  Identify the two other products formed in the reaction.

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

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

 (c) Describe how the pH number of a sample of dilute sulfuric acid is determined using an 
indicator.

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

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

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

 (d) Some soils are acidic.

  Describe how the acidity in soils is controlled.

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

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

 [Total: 9]
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6 Fig. 6.1 shows three forces, Q, R and P, acting on a bus moving along a level road at constant 
speed.

R

Q

P

road

direction of moving bus

Fig. 6.1

 (a) The driving force acting on the bus is not shown on Fig. 6.1.

  (i) On Fig. 6.1, draw an arrow labelled S to represent the driving force acting on the bus. [1]

  (ii) State the cause of the force labelled Q.

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

 (b) The mass of the bus is 7500 kg.

  The gravitational force on unit mass is 10 N / kg.

  Explain why the force labelled R must be 75 000 N.

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

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

 .............................................................................................................................................  [2]
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 (c) Fig. 6.2 shows a speed–time graph of the motion of a bus on a journey between two bus 
stops.

5

10

15

0
0 50 100 150 200 250 300

speed
m / s

time / s

Fig. 6.2

  (i) Calculate the acceleration of the bus as it starts the journey.

   Give the units of your answer.

 acceleration =  .................................  units .............. [3]

  (ii) Use Fig. 6.2 to calculate the distance in metres travelled by the bus before it begins to 
slow down.

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

  (iii) The total distance between the bus stops is 2.65 km.

   Use your answer to (c)(ii) to find the distance in metres travelled by the bus while it is 
decelerating.

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

 [Total: 11]
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7 (a) Fig. 7.1 is a diagram of a cross‑section through a leaf.

X

Y

stomata

spongy
mesophyll
cell

Fig. 7.1

  (i) State one way the function of X and Y in Fig. 7.1 is similar and one way their function is 
different.

similar  ................................................................................................................................

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

different  .............................................................................................................................

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

  (ii) Describe how water moves from the surface of the spongy mesophyll cells to outside the 
stomata.

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

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

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

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

 .....................................................................................................................................  [3]
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 (b) Plants produce a chemical called auxin.

  Complete these sentences about auxin.

  Auxin is made in the shoot ................................. .

  Auxin then spreads through the shoot, where it causes growth by stimulating

  cell ................................. .

  Auxin is unequally distributed in response to ................................. and ................................. .
 [3]

 (c) Plants are usually the producer in a food web.

  Fig. 7.2 shows a food web with a different producer.

osprey

gull

phytoplankton

large fish

small fish

wading bird sea duck

clam

Fig 7.2

  (i) Identify all the organisms in Fig 7.2 that occupy trophic level 2.

 .....................................................................................................................................  [1]
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  (ii) Circle all the bold  words in the sentences about the osprey from Fig. 7.2 which make 
the sentences correct.

   The osprey is a secondary / tertiary consumer and is a carnivore / herbivore.

   This is because the osprey eats large / small fish.
 [2]

 [Total: 11]



18

0653/43/M/J/24© UCLES 2024

8 The structures of ethene and ethane are shown in Fig. 8.1.

H

H

H

C C

H

H

H

H

H

H
CC H

ethene ethane

Fig. 8.1

 (a) Ethene is a member of the alkene homologous series.

  All alkenes are hydrocarbons with the same general formula.

  (i) State one other similarity between all members of the alkene homologous series.

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

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

  (ii) State the general formula for alkenes and for alkanes.

alkenes  ..............................................................................................................................

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

 (b) Many ethene monomer units react together in addition polymerisation to form poly(ethene).

  Draw the structure of a poly(ethene) molecule to show the part formed from three ethene 
monomer units.

 [2]



19

0653/43/M/J/24© UCLES 2024 [Turn over

 (c) Cracking produces ethene from larger molecules.

  The cracking of molecule A forms a molecule of ethene and a molecule of compound B, as 
shown in Fig. 8.2.

H H

H

H

C C

H

H

H

H

H

H

H

H

H

H

C C C C

H

H

H

H
C +C

ethene

molecule A

compound B

cracking

Fig. 8.2

  (i) Complete Fig. 8.2 by drawing the structure of compound B. [2]

  (ii) State the conditions required for cracking.

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

 [Total: 9]
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9 Fig. 9.1 shows a simple circuit containing two identical lamps.

A
10

ammeter

cell

lamps

Fig. 9.1

 (a) Complete these sentences.

  Potential difference is measured in units called ......................................... .

  The current in the circuit is a flow of ......................................... .
 [2]

 (b) The cell produces a total e.m.f. of 2.4 V. There is a current of 0.50 A in the circuit.

  (i) Calculate the power supplied by the cell.

 power =  ..................................................... W [2]

  (ii) The cell in Fig. 9.1 has a total charge of 9000 C. Calculate the maximum time in hours for 
which the cell can produce a current of 0.5 A.

 time =  ......................................................  h [3]
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 (c) Fig. 9.2 shows the same circuit components connected in a different arrangement.

A

Fig. 9.2

  (i) Describe how the circuit arrangement in Fig. 9.2 differs from that shown in Fig. 9.1.

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

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

  (ii) Predict whether the reading on the ammeter in Fig. 9.2 will be greater or less than the 
ammeter reading in Fig. 9.1.

   Give a reason for your answer.

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

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

 [Total: 9]
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