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INSTRUCTIONS

There are forty questions on this paper. Answer all questions.

For each question there are four possible answers A, B, C and D. Choose the one you consider correct
and record your choice in soft pencil on the multiple choice answer sheet.

Follow the instructions on the multiple choice answer sheet.

Write in soft pencil.

Write your name, centre number and candidate number on the multiple choice answer sheet in the
spaces provided unless this has been done for you.

Do not use correction fluid.

Do not write on any bar codes.

You may use a calculator.

Take the weight of 1.0kg to be 9.8N (acceleration of free fall = 9.8 m/s?).
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The total mark for this paper is 40.

Each correct answer will score one mark.

Any rough working should be done on this question paper.
The Periodic Table is printed in the question paper.
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1 Which row shows active transport?

particles move from | particles move from requires energy
high concentration to | low concentration to
low concentration high concentration
A x v x
B v x x
C x v v
D v x v

2  Which row shows the correct labels on the diagram of a leaf section?

W X Y
A cuticle palisade mesophyli stoma
B epidermis palisade mesophyll guard cell
C cuticle spongy mesophyll guard cell
D epidermis spongy mesophyll stoma

3 Which disease can be caused by a lack of vitamin C?

A AIDS

B coronary heart disease
C rickets

D scurvy
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4  Astudent inflates balloons by exhaling into them.

What is the approximate composition of the air in the balloons?

percentage of | percentage of | water vapour
oxygen carbon dioxide
A 16 0.04 low
B 16 4.5 high
Cc 21 0.04 high
D 21 4.5 low

5 Astudent writes the following sentences.

1 During aerobic respiration, oxygen is used to break down nutrient molecules to release

energy.

2 Energy is needed for muscle contraction, protein synthesis and cell division.

3  The passage of nerve impulses does not require energy.

Which sentences are correct?

A 1only

B 1and2only
C 1,2and3
D 2and3only
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6 The diagram shows the position of different endocrine glands in the human body.

Which row shows the correct label for each endocrine gland and the hormone that the gland

secretes?
gland hormone gland hormone
A adrenal adrenaline ovary insulin
B adrenal adrenaline pancreas insulin
C pancreas insulin adrenal adrenaline
D ovary insulin pancreas adrenaline

7 What is meant by antibiotic resistance?

A No bacteria will be killed by any antibiotic.
B Only some bacteria will be killed by some antibiotics.
C No viruses will be killed by any antibiotic.
D Only some viruses will be killed by some antibiotics.
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8 A student investigates two conditions needed for seeds to germinate. All the seeds are given
water.

Which conditions would give the results shown in diagrams X and Y?

X Y
A | carbon dioxide, 25°C oxygen, 25°C
B carbon dioxide, 2°C oxygen, 2°C
Cc oxygen, 25°C carbon dioxide, 25°C
D oxygen, 2°C carbon dioxide, 2°C

9 Which of the following occur due to increased secretion of testosterone during puberty in male
humans?

1 increased growth rate
2 increased muscle development
3  pubic and underarm hair growth

4  voice deepens

A 1,2,3and4
B 1,2and3only
C 1and2only
D 3and4only
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10 In some dogs, brown coat colour is dominant to black. Two dogs of different colours breed together.
Six offspring were produced as shown in the diagram.

If the male labelled X is later mated to a black female, what ratio of coat colour would be expected
in the offspring?

A
B
C
D

|:| brown male
O brown female

- O - ‘ ‘ [ black male

‘ black female

all black
all brown
3:1 brown:black

1:1 brown:black

11  What is the definition of a gene?

A

B
C
D

all the DNA in a cell that controls metabolic reactions
a length of DNA that codes for a protein
the nucleus and its chromosomes

all the DNA in a cell that determines the inheritance of sex
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12 Humans can have an impact on the environment when they add or remove certain species.
The hawks are removed from the food web shown.

hawk

A\

frog thrush

rabbit A /

grasshopper

L

What is the effect of removing hawks on the number of grasshoppers and rabbits?

snail

number of number of
grasshoppers rabbits

A no change decreases

B decreases increases

C decreases no change

D increases increases

13 What is meant by the term biodiversity?

A anincrease in the number of different species that live in an area
B how organisms and their environment interact
C the number of different animals that live in an area

D the number of different species that live in an area

14 Which two elements react together to form an ionic compound?

element electronic structure
R 2,4
T 2,8
X 2,8,1
Z 2,8,7
A RandT B Tand X C XandZ D ZandR
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15 Aluminium sulfate contains aluminium, sulfur and oxygen.
In aluminium sulfate, there are six times as many oxygen atoms as aluminium atoms.
In aluminium sulfate, there are four times as many oxygen atoms as sulfur atoms.

What is the formula of aluminium sulfate?

A AL(SO,),
B AL(SO,),
C AL(SO,),
D AL(SO,),

16 The equation for the reaction of ammonia, NH,, and hydrogen chloride, HC/, is shown.
NH,(g) + HCLg) — NH,Ci(s)
When 1.7 g of ammonia is used, 5.35g of ammonium chloride, NH,CI, is produced.

What is the mass of hydrogen chloride that reacts with 5.1 g of ammonia?

A 3659
B 10.959
C 7.059

D 21.15g

17 Molten lead(1l) bromide is electrolysed using inert electrodes.

Which row identifies the product at each electrode?

cathode anode
A bromide ions lead ions
B bromine lead
Cc lead ions bromide ions
D lead bromine
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18 Hydrogen—oxygen fuel cells are used to power vehicles.

Which row identifies the chemical product of the fuel cell and the type of energy used to power the

vehicles?
chemical product type of energy
A hydrogen electrical
B hydrogen thermal
Cc water electrical
D water thermal

19 During a reaction, the temperature of the reaction mixture decreases.
Which statement about the reaction is correct?

A ltis endothermic and thermal energy is absorbed from the surroundings.
B Itis endothermic and thermal energy is transferred to the surroundings.

C ltis exothermic and thermal energy is absorbed from the surroundings.
D

It is exothermic and thermal energy is transferred to the surroundings.

20 Which statement about catalysts is correct?

A They decrease the time taken for a reaction to finish and they are unchanged at the end of
the reaction.

They decrease the time taken for a reaction to finish and they are used up in the reaction.

They increase the time taken for a reaction to finish and they are unchanged at the end of the
reaction.

D They increase the time taken for a reaction to finish and they are used up in the reaction.
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21 Dilute nitric acid is mixed with excess aqueous calcium hydroxide in a test-tube containing the
indicator methyl orange.

The equation for the reaction is shown.
2HNO, + Ca(OH), — Ca(NO,), + 2H,0

Which row shows the type of reaction that occurs and the colour of the mixture at the end of the

reaction?
type of reaction colour
A neutralisation orange
B neutralisation yellow
C redox orange
D redox yellow

22 Which statement explains why elements in the same group of the Periodic Table have similar
chemical properties?

A They have different numbers of protons.

B They have the same number of neutrons.

C They have the same number of electron shells.
D

They have the same number of outer-shell electrons.

23 Which row shows the correct order of reactivity for the elements?

most reactive » |east reactive
A silver calcium carbon potassium
B silver carbon calcium potassium
C sodium hydrogen zinc gold
D sodium zinc hydrogen gold

24 Which colour change is observed when water is added to anhydrous cobalt(II) chloride?

A blue to white
B Dblue to pink
C white to blue
D pink to blue
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25 Which statements about air pollutants are correct?

O o0 W >»

1 Carbon monoxide comes from the complete combustion of carbon-containing fuels.

2 Okxides of nitrogen come from digestion in animals.

3 Methane comes from the decomposition of vegetation.

4  Particulates come from the incomplete combustion of carbon-containing fuels.

1 and 2
1and 3
2and 4
3 and 4

26 A mixture contains aqueous sodium chloride and an insoluble salt.
Two processes are used to extract solid sodium chloride from the mixture.
The diagram shows the processes used.

through filter paper I:>

mixture passed

process 1

aqueous sodium
chloride collected

solid sodium

I:> chloride extracted

process 2

Which row describes aqueous sodium chloride in process 1 and the name of process 27

aqueous sodium process 2
chloride
A residue evaporation
B residue filtration
C filtrate evaporation
D filtrate filtration

27 Aqueous potassium iodide is acidified with dilute nitric acid.

What is observed when aqueous silver nitrate is added to this mixture?

A

B
C
D

© Cambridge University Press & Assessment 2022
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28 The graph shows how the speed of a car varies with time.

What is the distance travelled by the car in the 20s shown?

8.0

speed i

m/s 404

2.04

0

0 20
time/s

A 80m
B 100m
C 160m
D 200m

29 Asolid block has a mass of 10g and a volume of 5.0cm?®.
The block is lowered into a liquid of density 1.5g/cm?®.

What is the density of the block and does it float or sink in the liquid?

density of block | floats or sinks
g/cm?®
A 0.50 floats
B 0.50 sinks
Cc 20 floats
D 20 sinks

30 A machine does work W by transferring energy AE in a time t.

Which equation is used to calculate the power P of the machine?

A P=AExt
B P=Wxt
c p=4E
t
_w
D P_AE
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31 The particles in a substance are close together and can move around.

13

The substance changes state so that the particles are still close together but become fixed in a
pattern.

What is the name of the change of state?

A

B
C
D

32 The diagram represents a wave. The frequency of the wave is 30 Hz.

condensation
evaporation
melting

solidification

20cm

What is the speed of the wave?

O O W

33 White light is dispersed and produces a visible spectrum of seven colours.

1.5cm/s
3.0cm/s
300cm/s
600cm/s

Which pair contains two of these colours in order of increasing frequency (lower frequency first)?

A green, red
B green, violet
C violet, yellow
D yellow, red
© Cambridge University Press & Assessment 2022 0654/01/SP/25
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34 A2.0kW heater is connected to a mains power supply.
The cost of electricity is $0.30 per kW h.

What is the total cost of using the heater for 15 minutes?

A

B
C
D

$0.04
$0.15
$2.40
$9.00

35 Which circuit symbol represents a heater?

- -

A B o

36 The outer casing of a mains electrical appliance is not earthed.
The appliance is working and is safe to use.

Which statement about the appliance must be correct?

A

B
C
D

It does not have a live connection.
It has two fuses.
It has two switches.

It is double-insulated.

37 Which row gives the relative charges of electrons and neutrons?

O O W >

electrons | neutrons
0 0
0 -1
-1 0
-1 +1
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38 A radioactive isotope emits a-particles. The graph shows how the number of a-particles emitted
per second changes with time.

What is the half-life of the isotope?

o o mw »

number of

o-particles
emitted

per second

80s
100s
200s
2400s

5000

4000

3000

2000

1000

0

4
/

50

100

time/s

150

39 Which sequence is part of the life cycle of a very large mass star?

O O

red giant — planetary nebula + neutron star

red giant — planetary nebula + black hole

red supergiant — supernova — neutron star

red supergiant — supernova — black hole

40 What is a light-year?

A

B
C
D
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the distance travelled by light in a vacuum in 1 year

the distance travelled by light in a vacuum in 100000 years

the time taken for light to travel across the Milky Way

the time taken for light to travel from the Sun to the Earth
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