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1 Fig. 1.1 shows a cylinder at the top of a curved slope.

cylinder curved slope

Fig. 1.1

 (a) The cylinder rolls down the curved slope. 

  The speed of the cylinder is determined at regular intervals, as shown in Table 1.1.

Table 1.1

time / s 0 0.25 0.50 0.75 1.0 1.25

speed
cm / s

0 1.0 2.2 3.9 5.9 8.5

  (i)  On Fig. 1.2, complete the speed–time graph by plotting the points at 1.0 s and 1.25 s. [1]
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  (ii) Draw a curved line of best fit through all the points. [1]

  (iii) Describe the acceleration of the cylinder between 0 s and 1.25 s. 

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

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

 (b) State what is meant by velocity.

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

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

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

 [Total: 5]
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2 The electronic structure of an atom of chlorine is 2,8,7.

 The electronic structure of an atom of sodium is 2,8,1.

 (a) (i) State the formula of a sodium ion and of a chloride ion.

   sodium ion .........................................

   chloride ion ......................................... [1]

  (ii) Explain why sodium ions and chloride ions are stable.

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

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

 (b) Sodium chloride is an ionic compound.

  State two properties of sodium chloride that show it is an ionic compound.

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

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

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

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

 (c)  Explain why chlorine is placed in Group VII of the Periodic Table.

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

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

 [Total: 5]
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3 The boxes on the left in Fig. 3.1 contain some functions of blood.

 The boxes on the right contain blood components that carry out these functions.

 Draw one straight line from each function to the blood component responsible for it.

 function blood component

 
glucose transport

 
platelet

 
blood clotting

 
plasma

 
urea transport

 
red blood cell

 
phagocytosis

 
white blood cell

 
oxygen transport

 
antibody production

Fig. 3.1

 [6]
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4 A travel case has small wheels at the bottom and a handle at the top. 

 When it is tilted, one of the small wheels acts as a pivot. The handle of the case is also extended, 
as shown in Fig. 4.1.

pivot (small wheel)

extended handle

Fig. 4.1

 (a) The weight W of the case and its contents is 180 N. 

  When the case is horizontal, the weight W acts through a point 0.3 m from the pivot, as shown 
in Fig. 4.2.

W

L

0.3 m

0.9 m

Fig. 4.2

  A lifting force L is applied to the handle at a distance of 0.9 m from the pivot. This keeps the 
case horizontal.

  Calculate the lifting force L needed to balance the case. 

 lifting force L =  ...................................................... N [2]
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 (b) The handle is now extended further. 

  State and explain the effect of using a longer handle on the lifting force L in Fig. 4.2.

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

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

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

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

 [Total: 5]
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5 When ammonium nitrate is heated with a catalyst, nitrous oxide N2O is produced.

 The equation for the reaction is 

NH4NO3  N2O + 2H2O

 [Ar: O, 16; N, 14; H, 1]

 The relative molecular mass of ammonium nitrate is 80.

 (a) (i) Calculate the relative molecular mass of nitrous oxide.

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

  (ii) Complete the following sentences.

   160 g of ammonium nitrate produces ................ g of nitrous oxide and ................ g of 
water.

   4 g of ammonium nitrate produces ................ g of nitrous oxide.
  [3]

 (b) The reaction is exothermic.

  State the meaning of exothermic.

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

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

 (c) A different oxide of nitrogen is produced in car engines during the combustion of petrol.

  State one environmental effect caused by oxides of nitrogen in the atmosphere.

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

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

 [Total: 6]
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Question 6 starts over the page.
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6 Fig. 6.1 shows the front part of an eye in normal daylight.

iris

Fig. 6.1

 (a) On Fig. 6.2, complete the diagram to show the eye in a dark room.

Fig. 6.2
 [1]
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 (b) Fig. 6.3 shows a section through an eye.

B
A

lens

ciliary

muscle

suspensory 

ligaments C

Fig. 6.3

  (i) State the name of the structures A, B and C on Fig. 6.3.

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

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

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

  (ii) The eye in Fig. 6.3 is focused on a near object.

   The eye then focuses on a distant object.

   Describe the changes in the eye to focus on the distant object.

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

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

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

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

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

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

 [Total: 7]
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7 Four different materials A, B, C and D are at room temperature. 

 They are heated at one end by the same heat source, as shown in Fig. 7.1.

A

D

C

B

heat

temperature sensor

Fig. 7.1

 After 2 minutes of heating, temperature sensors are used to measure the temperature at different 
points along each material.

 The results are shown in Table 7.1.

Table 7.1

distance from heat source / cm 0.0 5.0 10.0 15.0 20.0

temperature of material A / ºC 150 126 101 77 52

temperature of material B / ºC 150 104 58 22 22

temperature of material C / ºC 150 137 125 112 100

temperature of material D / ºC 150 87 25 24 23

 (a) (i) State which material, A, B, C or D, is the best thermal conductor.

   Explain your answer.

   material .......................

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

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

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



13

5129/22/M/J/19© UCLES 2019 [Turn over

  (ii) Describe one physical change to the materials as they are heated. 

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

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

 (b) Use the results in Table 7.1 to determine the room temperature.

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

 (c) The temperature sensor shown in Fig. 7.1 is connected to a meter by an electric wire.

  Suggest one physical property of the sensor which varies with temperature. 

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

 [Total: 5]
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8 The apparatus used for the fermentation of glucose is shown in Fig. 8.1.

limewater
mixture of

glucose, water

and yeast

Fig. 8.1

 The experiment is left for a few days.

 (a) Balance the equation for the fermentation of glucose.

    C6H12O6  ......... C2H5OH + ......... CO2 [1]

 (b) Describe how the limewater changes as the fermentation occurs.

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

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

 (c) Describe how ethanol is obtained from the mixture after the reaction has finished.

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

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

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

 (d) Ethanol is a constituent of wine. 

  When wine is left open to the air for a few days, a solution that turns universal indicator 
orange is produced.

  State the type of reaction that occurs and suggest the pH of the solution.

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

  pH of the solution ................................................... [2]

 [Total: 6]
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9 (a) Describe three ways in which expired air is different to inspired air.

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

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

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

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

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

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

 (b) There are two types of respiration: aerobic and anaerobic.

  State how anaerobic respiration differs from aerobic respiration in:

production of lactic acid  ............................................................................................................

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

release of energy  ......................................................................................................................

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

conditions under which it takes place  .......................................................................................

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

tissues in which it occurs.  .........................................................................................................

 ...................................................................................................................................................
 [4]

 [Total: 7]
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10 A scientist studies the waves produced by earthquakes. 

 When earthquakes move through the Earth, they are detected by sensors on the Earth’s surface. 

 Fig. 10.1 shows an earthquake just underneath the surface of the Earth and two sensors A and B 
in a straight line with it.

Sensor AEarth’s surface Sensor B

direction of travel of earthquake waves

Earthquake

Fig. 10.1

 (a) The scientist observes that the sensors show the particles of the ground moving in the same 
direction as the earthquake wave is travelling. 

  State the name of the type of wave that produces this movement.

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

 (b) (i) Sensor A detects the wave at 3 minutes and 48 seconds after the earthquake happens.

   Sensor B detects the wave at 4 minutes and 17 seconds after the earthquake happens.

   Determine the time taken for this wave to travel from sensor A to sensor B.

 time =  ......................................................  s [1]

  (ii) The distance between sensor A and sensor B is 200 km.

   Calculate the speed of this wave. 

   Use your answer to (b)(i) and the equation

       speed = 
distance

time
 .

 speed =  ...............................................  km / s [1]
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 (c) Fig. 10.2 shows the display of this wave on computer screens at sensor A and at sensor B. 

sensor A sensor B

Fig. 10.2

  State the difference between this wave when it is at sensor A and when it is at sensor B.

  Explain this difference.

difference  ..................................................................................................................................

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

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

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

 [Total: 5]
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11 The following is a list of substances.

ammonium chloride   bromine   chlorine   copper carbonate

copper oxide   ethane   hydrogen   methane

 Descriptions of some substances are shown in Table 11.1.

 Complete Table 11.1 by selecting the substance from the list that matches the description.

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

Table 11.1

description substance

the element that is used in the 
purification of water

the hydrocarbon that is the main 
constituent of natural gas

the substance that reacts with 
aqueous sodium hydroxide to 

produce a colourless gas

the substance that is 
used to distinguish an 

unsaturated hydrocarbon from a 
saturated hydrocarbon

the substance that reacts with 
dilute hydrochloric acid to produce a 

colourless gas 

 [5]
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12 Choose words or phrases from the list to complete the sentences about excretion.

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

carbon dioxide   gall bladder   harmless

hormones   liver   nitrogen

plasma   toxic   water

 Excretion is defined as the removal of ................................................ materials and the waste 

products of metabolism from the body.

 The gas excreted from the lungs is ................................................ .

 Urea is produced by the ................................................ and excreted from the kidneys along with 

excess ................................................ .  [4]
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13 A student builds a circuit containing two identical lamps and three ammeters, as shown in Fig. 13.1.

A

A

Aammeter 1

ammeter 2

ammeter 3

Fig. 13.1

 (a) Table 13.1 shows four different sets of ammeter readings. 

  Put one tick in the last column to indicate which set of readings is correct for the circuit in 
Fig. 13.1.

Table 13.1

ammeter 1 / A ammeter 2 / A ammeter 3 / A correct readings

0.4 0.8 0.8

0.8 0.4 0.4

0.8 0.6 0.6

0.8 0.8 0.8

 [1]

 (b) The student measures the e.m.f. of the battery.
  
  (i) Name the instrument used to measure e.m.f. 

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

  (ii) Explain what is meant by e.m.f. of a battery.

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

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

 .....................................................................................................................................  [2]
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 (c) The student builds another circuit using a different battery, with a lamp and an ammeter in 
series.

  The reading on the ammeter is 0.86 A.

  The resistance of the lamp is 3.5 Ω.

  Calculate the e.m.f. of the battery. 

  State the unit. 

 e.m.f. =  .................................  unit ................ [3]

 [Total: 7]
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14 The main gases in clean air are nitrogen and oxygen.

 (a) (i) Name a different gas that has a variable percentage composition in clean air.

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

  (ii) Name a different gas that has a constant percentage composition in clean air.

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

 (b) State the property of the gases in liquid air that allows them to be separated by 
fractional distillation.

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

 (c) State an industrial use of nitrogen.

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

 (d) Oxygen is used during the combustion of fossil fuels and during aerobic respiration.

  State two other ways in which the combustion of fossil fuels and aerobic respiration are 
similar.

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

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

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

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

 [Total: 6]
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15 A student compares the growth of tomato plants in a glasshouse and in the open air.

 He starts with twenty young tomato plants of the same age, species and variety.

 He grows ten plants inside a glasshouse and ten plants in the open air.

 When the plants are mature he obtains the results shown in Table 15.1.

Table 15.1

measurement
situation of tomato plants

glasshouse open air

average height of plant / cm 85 62

average total mass of tomato 
fruits per plant / g

2500 1200

average mass of one tomato 
fruit / g

90 60

 (a) State three ways in which these results show that tomato plants grow better in a glasshouse.

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

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

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

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

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

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

 (b) Suggest three ways in which the environment inside a glasshouse can be changed to 
increase the rate of photosynthesis.

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

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

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

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

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

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

 [Total: 6]
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16 A student investigates the strength of a magnet. 

 He uses a steel screw with a sharp tip and a wide head as shown in Fig. 16.1.

sharp tip
wide head

Fig. 16.1

 He attaches the head of the steel screw to a spring and places the tip in contact with the magnet 
as shown in Fig. 16.2.

magnet

steel screw spring

Fig. 16.2

 (a) The student pulls on the spring until the screw loses contact with the magnet. 

  Fig. 16.3 shows the unstretched length of the spring.

  Fig. 16.4 shows the stretched length of the spring just before the screw loses contact with the 
magnet. 

12 13 14 15 16 13 14 15 16 17 18 19

unstretched spring stretched spring

     Fig. 16.3  Fig. 16.4
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  (i) Use Fig. 16.3 and Fig. 16.4 to determine:

   the unstretched length of the spring ................................................... cm

   the stretched length of the spring. ................................................... cm
 [1]

  (ii) Calculate the extension of the spring.

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

 (b) The student repeats the experiment with the wide head of the screw in contact with the 
magnet and the tip attached to the spring. 

magnet

steel screw spring

Fig. 16.5

  The extension of the spring is greater than the value calculated in (a)(ii).

  State the reason for this difference and suggest an explanation. 

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

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

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

 (c) Steel is a magnetic material.  

  (i) Name one other magnetic material. 

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

  (ii)  Explain how the magnet produces a force of attraction between itself and the steel. 

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

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

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

 [Total: 7]
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17 Copper and iodine are both elements. 

 Water is a compound.

 (a) Describe the differences between an element and a compound.

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

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

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

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

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

 (b) Below 0 °C water is ice, a solid.

  Above 100 °C water is steam, a gas.

  State, in terms of movement and energy, how water particles in ice differ from water particles 
in steam.

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

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

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

 [Total: 5]
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18 Amylase is an enzyme produced in the alimentary canal.

 (a) State the name of the chemical that amylase digests and the name of the chemical that is 
produced.

chemical digested  .....................................................................................................................

chemical produced  ...................................................................................................................
   [2]

 (b) State one condition that affects the rate at which amylase works.

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

 [Total: 3]
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