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1 Fig. 1.1 shows a trolley travelling down a ramp.

B
A

ramp
trolley

Fig. 1.1 (not to scale)

 The arrows A and B show two of the forces acting on the trolley.

 (a) State the name of the force shown by each arrow.

arrow A  .....................................................................................................................................

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

 (b) Fig. 1.2 is the speed–time graph for the trolley as it travels down the ramp.

0
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time / s
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m / s

Fig. 1.2

  (i) State how the graph shows that the trolley has a constant acceleration.

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

  (ii) Calculate the acceleration of the trolley.

 acceleration =  ................................................ m / s2 [2]

 [Total: 5]
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2 Fig. 2.1 shows a plant cell after it has been immersed in distilled water for twenty minutes.

Fig. 2.1

 (a) (i) On Fig. 2.1, draw a line to the vacuole.

   Label the line V. [1]

  (ii) The cell is then immersed in a concentrated sugar solution for twenty minutes.
   Fig. 2.2 shows the new appearance of the cell.

Fig. 2.2

   On Fig. 2.2, draw a line to the cell membrane.

   Label the line M. [1]

  (iii) State one function of the nucleus in a cell.

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

 .....................................................................................................................................  [1]
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 (b) The cell in Fig. 2.1 is described as ‘turgid’.

  State the word that describes the cell in Fig. 2.2.

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

 (c) Describe and explain the differences between the cell in Fig. 2.1 and the same cell in Fig. 2.2.

description  ................................................................................................................................

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

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

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

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

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

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

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

 [Total: 7]
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3 Bromine, Br2, reacts with cold sodium hydroxide, NaOH, to form a mixture of sodium bromide, 
NaBr, sodium bromate(I), NaBrO, and water, H2O.

 The equation for the reaction is:

Br2 + 2NaOH  NaBr + NaBrO + H2O

 [Ar: Br, 80; H, 1; Na , 23; O, 16]
 
 (a) (i) Calculate the relative molecular mass Mr of sodium bromate(I).

 Mr =  .........................................................  [1]

  (ii) Complete the following sentence.

   160 g of bromine produces .........................g of sodium bromide. [1]

 (b) State the colour of bromine liquid at room temperature and pressure.

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

 (c) Describe a test and the result of the test that shows the presence of bromide ions in solution.

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

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

 [Total: 5]
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4 Fig. 4.1 shows a wheelbarrow full of sand.

W

F

sand

wheelbarrow

Fig. 4.1

 The wheelbarrow full of sand has weight W.

 A builder applies a force F at the handles of the wheelbarrow to lift the wheelbarrow.

 (a) Complete the statement:

  The moment of a force about a pivot is equal to force multiplied by 

  ............................................................................................. from the pivot. [1]

 (b) On Fig. 4.1, draw a line to the position of the pivot.

  Label the line P. [1]

 (c) Explain why a small force F applied at the handle can lift a much larger weight W.

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

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

 (d) The builder applies a force F = 90 N to lift the handles of the wheelbarrow.

  The work done in moving the handles upwards is 10 J.

  Calculate the distance moved by the handles.

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

 [Total: 4]
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5 Draw three straight lines from the box on the left to three of the boxes on the right to make three 
correct sentences about the liver.

The liver …

… produces lipase.

… stores protein.

… produces urea.

… is damaged if excessive 
alcohol is drunk.

… sends blood back towards 
the heart along the hepatic 
portal vein.

… stores glycogen.

 [3]
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6 The chemical formulae for some compounds and elements are shown.

CH4           CaCO3           Cu           HNO3           KOH           NaCl

 Use formulae from the list to answer the following questions.

 Each formula can be used once, more than once or not at all.

 State the formula of the compound or element that:
 
 (a) is a gas at room temperature and pressure

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

 (b) forms carbon dioxide when it reacts with acids

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

 (c) is an alkane

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

 (d) has a pH below 7 when dissolved in water

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

 (e) is ductile.

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

 [Total: 5]
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7 At –79 °C, carbon dioxide is a solid.

 At –78.5 °C, solid carbon dioxide changes directly into a gas.

 (a) Complete the following sentences.

  When carbon dioxide changes from a solid to a gas:

  (i) the distance between the molecules ............................................................................  [1]

  (ii) the movement of the molecules changes from

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

  (iii) the forces between the molecules  .............................................................................  . [1]
 
 (b) Explain, in terms of molecules, why the increase in temperature from –79 °C to –78.5 °C 

causes the solid carbon dioxide to become a gas.

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

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

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

 [Total: 5]
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8 (a) (i) Table 8.1 compares the general structure of arteries and veins.

   Complete Table 8.1 by writing the missing information, using words from the list.

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

large                    no                        small

thick                 thin                       yes

Table 8.1

type of blood vessel diameter of lumen thickness of wall presence of valves

artery ........................ thick ........................

vein ........................ ........................ ........................

 [3]
  (ii) Explain why arteries have thick walls.

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

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

 (b) Describe the structure of a capillary.

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

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

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

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

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

 [Total: 6]
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9 Complete the sentences about the Periodic Table.

 Elements in the Periodic Table are arranged in order of increasing number 

 of .................................. .

 Non-metals are on the .................................. of the Periodic Table.

 A period is a .................................. in the Periodic Table.

 Mass numbers given on the Periodic Table show the total number of ..................................

 and .................................. in an atom.
 [4]
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10 Fig. 10.1 shows an open fridge with a freezer compartment at the top.

freezer compartment

Fig. 10.1

 The freezer compartment is the coldest part of this fridge. It is placed at the top so that all the air 
inside the fridge becomes cold when the air inside the freezer compartment is cooled.

 (a) Use ideas about convection to explain why all the air in a fridge becomes cold when the 
freezer compartment is placed at the top.

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

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

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

 (b) The fridge uses, on average, 133 kW h of energy per year.

  The cost of 1 kilowatt-hour (kW h) is 15 cents.

  Calculate the average cost, in cents, of using the fridge for one day.

  There are 365 days in a year.

 cost =  ..................................  cents per day [2]

 (c) The walls and door of the fridge contain thermal insulation.

  Explain why this keeps the cost of running a fridge low.

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

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

 [Total: 5]
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11 (a) Carbohydrates, proteins and vitamins are important components of the human diet.

  State two other components of the human diet.

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

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

 (b) A vegan is a person who eats plant-based foods only.

  Fig. 11.1 shows how the percentage of vegans in different age groups changed in one country 
between 2011 and 2015.
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  (i) State the percentage of the population who were vegan in 2015 in the 35–49 age group.

 percentage of population =  ..................................................... % [1]

  (ii)  State which age group had the largest increase in the percentage of vegans between 
2011 and 2015.

 age group =  .........................................................  [1]

 (c) Explain why it is more energy efficient for humans to eat crop plants than to eat livestock that 
have been fed on crop plants.

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

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

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

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

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

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

 [Total: 7]
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12 (a) Sea water can be purified by distillation.

  Fig. 12.1 shows the apparatus used for the distillation of a sample of sea water.

A

B

heat

Fig. 12.1

  (i) Name the piece of apparatus labelled A in Fig. 12.1.

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

  (ii) Describe the change of state of water that takes place in B.

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

 (b) Explain why chlorine is used in the treatment of domestic water supplies.

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

 (c) Complete Fig. 12.2 to show the outer electrons in a molecule of chlorine, Cl  2.

Cl Cl

Fig. 12.2
 [2]
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 (d) Chlorine is a gas at room temperature and pressure.

  State how the volume of chlorine gas changes when:

  (i) temperature is increased and pressure remains constant

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

  (ii) pressure is increased and temperature remains constant.

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

 [Total: 7]
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13 In a demonstration of radioactivity, a Geiger-Müller (GM) tube is used to detect emissions from a 
radioactive source as shown in Fig. 13.1.

radioactive source

GM-tubecounter

Fig. 13.1 (not to scale)

 The GM-tube is connected to a counter.

 The reading on the counter is recorded every 30 seconds.

 Fig. 13.2 shows the graph drawn from the results when the background count rate is removed.
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 (a) The time taken for the counter reading to halve is the half-life.

  On Fig. 13.2 draw one horizontal line and one vertical line to show how the half-life of the 
radioactive source is determined from the graph.

  Record the value of the half-life found using the lines that you have drawn.

 half-life =  ...........................................  minutes [2]

 (b) Explain why the background count rate must be removed from the counter reading before 
determining the half-life of the source.

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

 (c) At the start of the experiment, the teacher uses a pair of forceps with a long handle to move 
the radioactive source as shown in Fig. 13.3.

pair of forceps
with long handle

radioactive
source

Fig. 13.3

  Explain why the teacher needs to use a pair of forceps with a long handle.

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

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

 [Total: 4]
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14 The boxes on the left contain descriptions of processes which occur in living organisms.

 The boxes on the right contain the names of processes which occur in living organisms.

 Draw one straight line from each box on the left to a box on the right to link the description to its 
name.

description of process

movement of particles from a region 
of their higher concentration to a 

region of their lower concentration

movement of sucrose and amino 
acids in the phloem of a plant

nuclear division to produce cells with 
the same number of chromosomes 

as the original cell

release of a large amount of  
energy from glucose in the presence 

of oxygen

name of process

aerobic respiration

absorption

meiosis

translocation

mitosis

diffusion

transpiration

 [4]
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15 Sodium hydroxide is an alkali.

 Aqueous solutions of ammonium bromide and sodium hydroxide react to form water and two other 
products.

 (a) (i) Complete the word equation for the reaction.

   ammonium  
bromide

 + sodium 
hydroxide

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

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

 + ....................  + water  
[2]

  (ii) Suggest the pH of aqueous sodium hydroxide.

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

 (b) Ammonium bromide has the formula NH4Br.

  Deduce the total number of different elements in the compound ammonium bromide.

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

 (c) Calculate the concentration of the solution formed when 40 g of ammonium bromide dissolves 
in 2000 cm3 of distilled water.

  [1 dm3 = 1000 cm3]

 concentration =  .............................................. g / dm3 [1]

 [Total: 5]



22

5129/22/M/J/24© UCLES 2024

16 A mobile (cell) phone camera passes a current through a lamp in a very short time. This produces 
a bright flash of light when taking a photograph.

 (a) Complete the sentence:

  Light from the lamp travels to an object and then ..................................................

  from the surface of the object back to the phone camera. [1]

 (b) The total charge that passes through the lamp is 1.2 × 10–3 C.

  (i) State the name of the unit of charge.

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

  (ii) The current in the lamp is 0.8 A.

   Calculate the time taken for the flash of light.

 time taken for the flash =  ......................................................  s [2]

 [Total: 4]
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