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1 The boxes on the left contain the names of substances found in plants.

The boxes on the right contain statements about possible uses of these substances in plants.

Complete Fig. 1.1 by drawing one straight line from each substance to its use in plants.

© UCLES 2024

substance

starch

sucrose

magnesium

cellulose

glucose

Fig. 1.1

5129/21/M/J/24

use of substance

used in respiration to
provide energy in cells

used to form cell walls

used to make chlorophyll

used to transport energy
through the plant

used as a store of energy

[4]
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2 Astudent stands on a diving board at the edge of a swimming pool.

The student throws a ball high into the air and uses a stop-watch to measure the time taken for the

ball to land in the pool.

Fig. 2.1 shows how the height of the ball changes with time.
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Fig. 2.1

(@) Use the information in Fig. 2.1 to determine:

(i) the height of the ball above the pool at the time that it is thrown upwards

height above the pool = ...,

(i) the maximum height above the pool that is reached by the ball

maximum height = ...,

(iii) the total time taken for the ball to land in the pool.

timetaken = ..o,

(b) Calculate the average speed of the ball as it falls from its maximum height.

average speed = ....cciiiiiiiiiiiie e

© UCLES 2024 5129/21/M/J/24

[Total: 5]
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3  Chlorine, Cl,, reacts with water to form a mixture of hydrochloric acid, HCI, and chloric(I) acid,
HOCI.

The equation for the reaction is:
Cl, + H,0 - HCI + HOCI
[A: Cl,35.5;H,1;0, 16]

(@) (i) Calculate the relative molecular mass M, of chloric(I) acid.

(ii) Complete the following sentence.

1429 of chlorine reacts with ................. g of water. [1]

(b) State the colour of chlorine gas at room temperature and pressure.

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

(c) Describe a test and the result of the test that shows the presence of chlorine.
(S SRR
FESUIL e
[2]

[Total: 5]
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4 Use words or phrases from the list to complete the sentences about the nucleus and nuclear
division in human cells.

carbohydrates forty six genes meiosis
mitochondria mitosis proteins sperm ducts
testes twenty three

Each word or phrase may be used once, more than once or not at all.
(@) Human cells contain ........................l pairs of chromosomes in the nucleus. [1]
(b) A chromosome contains DNA which carries genetic information in

the form of ..., . These are the codes for the cells

tomake ..., . [2]
(c) Gametes contain one set of chromosomes only and are produced

by the nuclear division called .............cccvvvvviiviiiininneee. . In human males

this type of division occursinthe ............cccccoeiiiiiiiiiinnnnn, . [2]

[Total: 5]
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5 The concrete block in Fig. 5.1 has a density of 2.3g/cm?.

20cm

Fig. 5.1
(a) Calculate the mass of the concrete block.

Show your working. Give your answer in kg.

mass of concrete block = ... kg [3]
(b) Calculate the weight of the concrete block using your answer in (a).

Gravitational field strength = 10N/kg.
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(c) The concrete block is attached to a spring as shown in Fig. 5.2.

spring

Fig. 5.2
The spring extends 2.0cm when the concrete block is attached to it.

Calculate the spring constant k of the spring.

T N/cm [2]

[Total: 6]
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6 Fig. 6.1 shows the factors responsible for the percentage decline in the number of species in
some animal groups.

100 BSSR NN key
EEE climate change
90 EEE
1] pollution
80 | | Eam _ _
1 - ] non-native species
a8 H- — use by humans e.g. for food,
70 1] 1] D as pets, body parts etc.
percentage AnE loss of habitat
decline in 60 T @ !
number of -]
species 30 EEN
40 mms
30 [ ]
20 mms
10
birds reptiles mammals fish
animal group
Fig. 6.1
(@) (i) State the animal group that has the largest percentage decline in number of species due
to pollution.
..................................................................................................................................... [1]
(ii) State the factor which is responsible for the largest percentage decline in number of
species in the reptiles animal group.
..................................................................................................................................... [1]
(iii) Determine the percentage decline in number of fish species due to use by humans.

© UCLES 2024

percentage decline in fish species = .......cccooiiii e, % [1]
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(b) Explain how deforestation causes an increase in the amount of carbon dioxide in the
atmosphere.

[Total: 6]
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7  The chemical formulae for some substances are shown.
Al C,H, H, H,SO, MgCl, NaOH
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 a substance that:

(@) has a very low boiling point

.......................................................... [1]
(b) conducts electricity when solid

.......................................................... [1]
(c) is an element

.......................................................... [1]
(d) has a pH above 7 when dissolved in water

.......................................................... [1]
(e) is a hydrocarbon.

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

[Total: 5]
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8 Fig. 8.1 shows a winch shaft being used to lift a heavy bucket. As the handle is turned, the rope
winds around the winch shaft.

pivot

winch shaft
\/I?

handle

rope “ ’0’_‘6}“

bucket

Fig. 8.1 (not to scale)
(@) The radius R of the winch shaft is 0.15m. The weight of the bucket and contents is 500 N.

Calculate the moment about the pivot produced by the bucket and contents.

MOMENT = . i Nm [1]

(b) Calculate the minimum force F on the handle that balances this moment.

(c) When a builder turns the handle, the bucket moves upwards.
Energy is transferred between stores.
Complete the sentences:
(i) Energy is transferred fromthe .........cccccovvviiiiiiiiiiiiiiiiiiiieeeee energy store in
the body of the builder by ..., . [2]
(ii) When the bucket is moving upwards, energy is transferred to
ENE e ——————— energy store and
TN e energy store. [2]

[Total: 6]
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9 Complete the sentences about the Periodic Table.
...................................... are arranged in the Periodic Table.
Alkali metals are onthe ..., of the Periodic Table.
Agroupisa ....ccccceeviiiiiieeeeeeee, in the Periodic Table.
Atomic numbers in the Periodic Table show the number of

...................................... in the nucleus of each atom. [4]

10 Draw three lines from the box on the left to three different boxes on the right to make three
correct sentences about veins.

.. carry blood at a high pressure.

.. carry blood away from the heart.

... contain valves.

Veins ...

... have a thick wall.

... have a wide lumen.

... usually contain blood with
an increased concentration of
carbon dioxide.

[3]

© UCLES 2024 5129/21/M/J/24
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11 The changes in sea level due to tides are an energy source.

Fig. 11.1 shows the movement of water through a tide barrier from a high sea level to a low sea
level.

power lines

high sea level )
barrier

low sea level

Fig. 11.1

(@) (i) State the name of the machine labelled A.

..................................................................................................................................... [1]
(ii) Describe what happens to this machine when water passes through it.
..................................................................................................................................... [1]
(b) (i) State the name of the machine labelled B.
..................................................................................................................................... [1]

(ii) State how energy is transferred from B along the power lines to appliances in the home.

[Total: 4]
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12 (a) Water can be purified by distillation.

Fig. 12.1 shows the apparatus used for the distillation of water.

A

heat

Fig. 12.1

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

..................................................................................................................................... [1]
(ii) Describe the change of state that takes place in apparatus B.
................................................................ B0 e [1]
(b) Describe the separation and motion of water particles in liquid water.
LS T=Y 7= =1 ] o 1P
MOTION .o
[2]
(c) Complete Fig. 12.2 to show the outer electrons in a molecule of water.
Fig. 12.2
[2]
(d) Domestic water supplies are treated to make them safe to drink.
Name the chemical that is added to the water to kill microbes.
............................................................................................................................................. [1]

[Total: 7]
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13 Fig. 13.1 shows the human digestive system.

Some of the parts are identified by letters.

u
—
_—

m m o O W

Fig. 13.1

Table 13.1 shows the functions of the some of the labelled parts.

Complete Table 13.1 by writing a letter from Fig. 13.1 to show where the function occurs.

An example has been done for you.

Table 13.1
function of part of digestive system letter from
Fig. 13.1
where absorption occurs F

where amino acids are broken down to produce urea

where bacteria are killed

where egestion occurs

where physical digestion occurs

© UCLES 2024 5129/21/M/J/24
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14 Fig. 14.1 shows an electrical safety device.

Fig. 14.1

The component labelled B16 is a type of switch. It has moved automatically to the off position.
The switch is reset by hand to the on position.

(a) State the name of this type of switch.

............................................................................................................................................. [1]
(b) Suggest why the switch has moved automatically to the off position

............................................................................................................................................. [1]
(c) Explain why it is safe to reset the switch by hand

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

[Total: 3]
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15 Barium hydroxide is an alkali.

Aqueous solutions of ammonium chloride and barium hydroxide react to form water and two other
products.

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

ammonium | | barium R e [T +| water
chloride hydroxide
[2]
(i) Suggest the colour of universal indicator in aqueous barium hydroxide.
..................................................................................................................................... [1]
(b) Barium hydroxide has the formula Ba(OH),.
Deduce the number of different types of atom in barium hydroxide.
............................................................................................................................................. [1]

(c) Calculate the concentration of the solution formed when 5.0g of barium hydroxide dissolves
in 200 cm? of distilled water.

[1dm?3 = 1000cm3]

concentration = ..........coceeeeeeeieieeee e g/dm?3 [1]

[Total: 5]
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16 Fig. 16.1 shows the human gas exchange system.

Fig. 16.1

(@) On Fig. 16.1, name the structures labelled X, Y and Z. [3]

(b) Fig. 16.2 shows an alveolus and a capillary surrounding it.

capillary wall

Fig. 16.2

[Total: 5]
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17 Fig. 17.1 shows a pair of forceps.

Fig. 17.1

Forceps and other instruments are used in medical operations.

After the forceps are used, they are placed in a sealed chamber and irradiated with gamma
radiation.

(@) Describe gamma radiation.

[Total: 3]
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