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1 Many cells are specialised for particular functions.

 Draw one straight line from each specialised cell shown on Fig. 1.1 to link it to its function.

specialised cell function

liver cell enzyme production

mesophyll cell alcohol breakdown

cell of pancreas glucose production

red blood cell antibody formation

root hair cell oxygen transport

white blood cell water absorption

Fig. 1.1
[5]
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2 Fig. 2.1 shows the apparatus used to separate a mixture of water and ethanol.

 Ethanol has a boiling point of 78 °C.

 Water has a boiling point of 100 °C.

A

B

C

Fig. 2.1

 (a) (i) State the name of the separation process shown in Fig. 2.1.

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

  (ii) State the names of the pieces of apparatus A and B.

A  ..................................................................

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

  (iii) State the name of the first liquid that is collected in C.

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

 (b) State an industrial use of water.

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

 (c) Describe the movement and bunching of the particles in ice (solid water).

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

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

[Total: 7]
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3 Fig. 3.1 shows how the speed of a racing car increases with uniform acceleration.
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time / s

A

B

Fig. 3.1

 (a) (i) Calculate the change in the speed of the car as it moves from point A to point B.

  ..................................................  m / s [1]

  (ii) Calculate the time taken by the car to move from point A to point B. 

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

  (iii) Use your answers in (a)(i) and (a)(ii) to calculate the acceleration of the car.

   Use the equation:

acceleration = 
change in speed

time taken .

 acceleration =  ................................................  m / s2 [1]
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 (b) The car has a mass of 725 kg.

  Use your answer to (a)(iii) to calculate the force accelerating the car.

 force =  .....................................................  N [2]

 (c) One force acting on the car is from the engine.

  State one other force acting on the car.

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

[Total: 6]
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4 (a) The sentences in the box in Fig. 4.1 describe the feeding relationships between four 
organisms.

Eagles obtain their energy from sparrows.

An oak tree carries out photosynthesis.

Sparrows are carnivores.

Caterpillars are herbivores.

Fig. 4.1

  Use the information in the box to draw a food chain containing these four organisms. 

  (Do not draw pictures of the organisms.)

[3]

 (b) Explain why both animals and plants are dependent on photosynthesis.

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

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

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

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

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

[Total: 5]
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5 Fig. 5.1 shows the reactions that take place in a blast furnace during the extraction of iron.

reaction 1 carbon  +  oxygen  carbon dioxide

reaction 2

reaction 3

carbon dioxide  +  carbon carbon monoxide

carbon monoxide  +  iron oxide carbon dioxide  +  iron

Fig. 5.1

 (a) (i) State the name of a substance in Fig. 5.1 that is oxidised.

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

  (ii) Reaction 1 is an exothermic reaction.

   State the meaning of ‘exothermic’.

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

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

  (iii) Construct a balanced symbol equation for reaction 2.

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

 (b) State the name of an ore that contains iron oxide.

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

 (c) The iron produced in reaction 3 is brittle and not very strong.

  Describe one way that the properties of the iron can be changed.

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

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

[Total: 6]
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6 A 1.7 kg mass is placed at one end of a beam resting on a pivot, as shown in Fig. 6.1. 

0.24 m

1.7 kg

pivot

beam

Fig. 6.1

 (a) Calculate the moment of the 1.7 kg mass about the pivot.
  Give your answer in Nm.

  Gravitational field strength g = 10 N / kg.

 moment =  ..................................................  Nm [3]

 (b) The 1.7 kg mass has a density of 6800 kg / m3.

  Calculate the volume of the 1.7 kg mass.

 volume =  .................................................... m3 [2]

 (c) The beam shown in Fig. 6.1 is balanced. 

  Explain why it is balanced, in terms of moments.

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

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

[Total: 6]
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7 A list of words and phrases about blood vessels is shown.

away from   carbon dioxide   higher   lower

oxygen   thicker   thinner   towards

 Complete the sentences using words or phrases from the list. 

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

 (a) The wall of a vein is ..................................... than the wall of an artery. [1]

 (b) Veins carry blood ..................................... the heart. [1]

 (c) The blood in most veins contains more ..................................... than the blood in arteries. [1]

 (d) The blood in an artery is at a ..................................... pressure than blood in a vein. [1]

[Total: 4]

8 The following is a list of substances.

argon   ethane   ethene   helium   magnesium

mild steel   nitrogen   oxygen   stainless steel   zinc

 Use the list to complete the following sentences.

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

 (a) The substance that is used to make plastic for plastic bags is

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

 (b) The substance that is used to make cutlery is

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

 (c) The inert substance that is used to fill balloons is

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

 (d) The substance that is used to make brass is

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

 (e) The substance that makes up 78% of the atmosphere is

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

[Total: 5]
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9 In an investigation, three female students and three male students measure their heart rate first 
when they are resting and again immediately after exercise.

 Their results are shown in Fig. 9.1.
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Fig. 9.1

 (a) (i) State the heart rate of student female 2 when resting.

  ......................................... beats / min [1]

  (ii) State which student has the largest increase in heart rate during this investigation.

student  ........................................................................................................................  [1]
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 (b) Suggest one way in which this investigation can be changed to make the results more 
reliable.

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

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

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

 (c) Suggest why the heart rate increases during exercise.

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

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

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

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

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

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

[Total: 6]
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10 A student investigates the extension of a spring.

 (a) She adds a load of 9.0 N to the spring and she calculates an extension of 7.0 cm.

  Mark a cross (x) on Fig. 10.1 to plot this point and draw a straight line from the origin (0, 0) to 
the plotted point.

0.0
0.0

4.0

8.0

12.0

16.0

14.0

10.0

6.0

2.0

2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
load / N

extension / cm

Fig. 10.1
[2]

 (b) The load is removed and the spring returns to its original length.

  The student then adds a load of 12.0 N to the spring. 

  Determine the extension of the spring with a load of 12.0 N.

 extension =  .................................................... cm [1]

 (c) Suggest one assumption that you made when determining your answer to (b).

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

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

[Total: 4]
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11 Fig. 11.1 shows the structure of ethanol.

H

CH

H

H

C

H

O H

Fig. 11.1

 (a) Deduce the formula of ethanol.

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

 (b) Ethanol is used as a fuel.

  State one other use of ethanol.

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

 (c) Fig. 11.2 shows one process and two reactions involving ethanol.

ethanol  +  carbon dioxide

glucose

ethanoic acid

ethanol

ethene

process A reaction B

reaction C

Fig. 11.2

  (i) State the names of process A and reaction B.

process A  ..........................................................................................................................

reaction B  ..........................................................................................................................
[2]

  (ii) Describe a test and the result of the test that shows an acid is produced in reaction C.

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

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

[Total 6]
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12 A smoke detector contains an electric circuit and a radioactive source.

 The circuit is shown in Fig. 12.1.

+ –

radioactive
source

emissions from
radioactive source

alarm

charged platecharged plate

Fig. 12.1

 Emissions from the radioactive source give a charge to the air particles between the charged 
plates.

 The charged air particles then move towards the charged plates. 

 Electric charge is transferred between the plates and through the wires in the circuit.

 (a) (i) Identify the energy store in the radioactive source. Tick (3) one box.

   chemical 

   electrical 

   kinetic  

   nuclear  

   sound  
[1]
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  (ii) Identify the energy gained by the air particles. Tick (3) one box.

   chemical 

   electrical 

   kinetic  

   nuclear  

   sound  
[1]

  (iii) Identify the type of energy store in the battery in the circuit. Tick (3) one box.

   chemical 

   electrical 

   kinetic  

   nuclear  

   sound  
[1]

 (b) The smoke detector contains a battery with an e.m.f. of 9.0 V.

  In normal use, a charge of 4.1 C moves through the circuit in one hour. 

  (i) Calculate the current in the circuit.

 current =  ......................................................  A [3]

  (ii) Show that the battery produces approximately 1.0 × 10–2 W of electrical power.

[2]

[Total:8]
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13 (a) Asexual reproduction produces offspring from one parent.

  Sexual reproduction produces offspring from two parents.

  State one other difference between asexual and sexual reproduction.

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

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

 (b) Fig. 13.1 shows the female reproductive system as seen from the front.

A

B

C

D

Fig. 13.1

  Complete Table 13.1 by inserting the name and one function for each of the structures A, B, 
C and D indicated on Fig. 13.1.

  One structure and one function have been done for you.

Table 13.1

name of structure one function of structure

A oviduct
...................................................................

B
........................... ...................................................................

C
........................... ...................................................................

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

allows the baby to pass out of the body

[6]
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 (c) State the name of one mechanical and one surgical method of birth control used by a man.

mechanical method  ..................................................................................................................

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

surgical method  ........................................................................................................................

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

[Total: 9]
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14 Fig. 14.1 shows the electronic structure of an element in the Periodic Table.

 (a) (i) Deduce the group number and period number for this element.

group number  ....................................................................................................................

period number  ...................................................................................................................
[2]

Fig. 14.1

  (ii) State the charge on the ion formed by this element.

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

 (b) Define the meaning of the term ‘isotopes’.

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

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

[Total: 5]
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15 Two charged insulating spheres, A and B, are at rest on a smooth insulating surface. 

 (a) Complete Fig. 15.1 to show the equal and opposite charge on sphere B.

_

_

_

_
sphere A

sphere B

smooth insulating surface

Fig. 15.1
[1]

 (b) Sphere A and sphere B are still charged. A charged object C is placed near to sphere A.

  This causes sphere A to move to the left and sphere B to move to the right as shown in 
Fig. 15.2.

sphere A
charged object C

sphere B

Fig. 15.2

  Deduce the type of charge on object C and explain why the spheres move apart.

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

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

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

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

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

[Total: 4]
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16 (a) Draw three straight lines on Fig. 16.1, from the box on the left to different boxes on the right, 
to make three correct statements about the alimentary canal.

In the alimentary canal, …

… amylase digests fat.

… peristalsis occurs.

… fibre is digested in 
the colon.

… digestion is  
extra-cellular.

… digested food is 
absorbed by osmosis.

… teeth chew food.

Fig. 16.1
[3]

 (b) The stomach contains hydrochloric acid.

  State the effect of hydrochloric acid on amylase.

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

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

[Total: 4]



21

5129/21/O/N/22© UCLES 2022 [Turn over

17 Respiration and complete combustion of methane are two sources of carbon dioxide in the 
atmosphere.

 The symbol equations for the reactions in these two processes are shown.

  respiration C6H12O6  +  6O2    6CO2  + 6H2O

  complete combustion of methane CH4  +  2O2    CO2  +  2H2O

 (a) (i) State the test and the result of the test that shows carbon dioxide is produced in each of 
these reactions.

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

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

  (ii) Describe two other similarities between respiration and complete combustion of 
methane.

similarity 1  .........................................................................................................................

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

similarity 2  .........................................................................................................................

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

 (b) Incomplete combustion of methane produces carbon monoxide.

  State an adverse effect of carbon monoxide.

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

[Total: 5]



22

5129/21/O/N/22© UCLES 2022

18 Fig. 18.1 shows the apparatus used to induce and measure an e.m.f. (electromotive force) across 
a wire. 

wire instrument Z

magnets

Fig. 18.1

 (a) (i) Instrument Z measures the induced e.m.f.

   State the name of instrument Z.

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

  (ii) Describe how the apparatus in Fig. 18.1 is used to induce the e.m.f. across the wire.

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

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

  (iii) Describe how the poles of the magnets in Fig. 18.1 must be arranged so that an e.m.f. 
can be induced across the wire. 

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

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

 (b) State two factors that affect the size of the induced e.m.f.

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

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

[Total: 5]
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