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1 (a) Fig. 1.1 shows the female reproductive system in humans.

E

Fig. 1.1

State the letter in Fig. 1.1 that identifies:

* thecervix
* where eggs are released from ...
* where fertilisation takes place. ...
3]
(b) (i) Complete the definition of fertilisation in humans.
Fertilisation is the fusion of the ...........cccccciiiiii, from a male gamete and a
female gamete to form a zygote. [1]
(ii) Describe the early development of a zygote.
..................................................................................................................................... [2]
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(c) A study records the number of new human immunodeficiency virus (HIV) infections each year
in people from one region of a country.

Fig. 1.2 shows a chart of the results.

120
100 1
number of H H
new HIV Hpy
infections 60'E Rl
in people N
200 H H H H B
B 5 5 e I a5 M s e M e N
I 0 o O P P O g e
year
Fig. 1.2

(i) Identify the year in Fig. 1.2 with a total of 60 new HIV infections in people.

..................................................................................................................................... [1]
(ii) Describe the trend shown in Fig. 1.2 between 1997 and 2013.
..................................................................................................................................... [1]
(iii) Describe two ways that HIV is transmitted from person to person.
L PSRRI
TSRS
[2]

[Total: 10]
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2 Astudent dissolves sodium carbonate, Na2C03, in water to form aqueous sodium carbonate.

(@) (i)

(ii)

State a chemical test for water and the observation for a positive result.

LS5 SRRt
(o] 0 1ST=Y V7= 1[0 o S
[2]
Complete Fig. 2.1 to show the dot-and-cross diagram of a molecule of water.
Show all of the outer shell electrons.
Fig. 2.1
[2]

(b) The student measures the boiling point of the aqueous sodium carbonate.

(i)

(i)

(iii)

© UCLES 2023

State the piece of apparatus used to measure the temperature of the boiling point of the
aqueous sodium carbonate.

..................................................................................................................................... [1]
State whether boiling is a chemical or a physical change.

Give a reason for your answer.

change ......ccccceevvivviiicieeeeee

(=Y 1o ] o TSRO OURRROPRI
During boiling, thermal energy (heat) is taken in.

State the name for the type of process that takes in thermal energy.
..................................................................................................................................... [1]

0653/31/0/N/23



5

(c) The student adds dilute hydrochloric acid to a sample of aqueous sodium carbonate.

Complete the word equation for the reaction.

sodium hydrochloric N
carbonate acid
[2]
[Total: 9]
© UCLES 2023 0653/31/0/N/23 [Turn over
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3  Fig. 3.1 shows the forces acting on an aircraft in flight.

lift

thrust air resistance

weight

Fig. 3.1
(@) The aircraft has a mass of 190000kg.
(i) Calculate the weight of the aircraft.

The gravitational force on unit mass g is 10N/kg.

(ii) Complete the sentences about air resistance.
Air resistance is a force that acts on an object moving through air. Air resistance is a form
Of e : [1]
(iii) The body of the aircraft is made of an aluminium alloy with a density of 2800kg/m3.
The mass of the aluminium alloy is 120 000kg.

Calculate the volume of the aluminium alloy.

VOIUME = oo m3 [2]

© UCLES 2023 0653/31/0/N/23
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(b) Complete the sentences about energy transfers.

The aircraft uses fuel for combustion. When the aircraft climbs higher at a constant speed,

energy is transferred from ...........cccooiiiniii energy to
......................................................... energy.
[2]
(c¢) The aircraft travels a distance of 1950km in a time of 4h 15min.
Calculate the average speed for this journey in km/h.
SpPeed = e km/h [3]
[Total: 10]
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4 (a) Transpiration is loss of water vapour from plant leaves.

(i) Describe the effect of temperature on transpiration.

(ii) Plants take in more water than is lost from the leaves.

State one use of water in plants.

Fig. 4.1
(i) Draw a label line and the letter X on Fig. 4.1 to identify a xylem vessel. [1]
(ii) Water is transported from the soil to the xylem vessels through two types of cell.

State the names of the two types of cell.

© UCLES 2023 0653/31/0/N/23
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(c) Plants and animals are both sources of food for humans.
A balanced diet needs to contain fibre and starch.

(i) State the dietary importance of fibre.

..................................................................................................................................... [1]
(ii) Circle the food that is a principal source of fibre.
chicken eggs milk potatoes
[1]
(iii) State the name of the smaller molecules that starch is made from.
..................................................................................................................................... [1]

[Total: 8]
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5 Copper is a transition element.
Aluminium is a metal in Group Il of the Periodic Table.

(a) State one general physical property of metals.

(b) Copper is extracted from copper oxide in a process that uses carbon.
Aluminium is extracted from its ore by a different process.

(i) Describe one condition required for the extraction of copper from copper oxide using

carbon.
..................................................................................................................................... [1]
(ii) Suggest why aluminium cannot be extracted from its ore using carbon.
..................................................................................................................................... [1]
(iii) State the name of an ore of aluminium.
..................................................................................................................................... [1]

(iv) Recycling metals uses less energy and costs less than extracting metals from their ores.

Suggest one other reason why metals are recycled.

(c) Aluminium alloys are used to make aircraft bodies.

(i) State what is meant by the term alloy.

(ii) Suggest one reason why aluminium alloys, rather than pure aluminium, are used to
make aircraft bodies.

© UCLES 2023 0653/31/0/N/23
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(d) Aluminium reacts with iron(IlI) oxide, Fe,O,, at high temperatures.
The equation for this reaction is shown.
2Al + Fe,0; —> ALO,; + 2Fe
Identify one substance that is oxidised and one substance that is reduced during this reaction.
oxidised

reduced

[Total: 8]
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6 A student determines the resistance of resistor R.

Fig. 6.1 shows resistor R connected in series with a battery and an ammeter.

Fig. 6.1
(@) The reading on the ammeter is 0.24A.

(i) State the name of the quantity measured by the ammeter.

(ii) The student connects a voltmeter to measure the potential difference (p.d.) across
resistor R.

On Fig. 6.1, draw a voltmeter symbol and show how the student connects the voltmeter
to take this measurement. [2]

(iii) The potential difference across resistor R is 3.6 V.
Calculate the resistance of resistor R.

Give the unit of your answer.

resistance = ......ccccocvviiiiiiiiiennn, unit .ooeeeeeeeeeen. [3]

© UCLES 2023 0653/31/0/N/23
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(b) Resistor S has the same resistance as resistor R.
(i) The student connects resistor S in series with resistor R.

Fig. 6.2 shows the circuit.

——— | {—

Fig. 6.2

State the reading on the ammeter.

(ii) The student connects resistor S in parallel with resistor R.

Fig. 6.3 shows the circuit.

Fig. 6.3
Describe how the reading on the ammeter compares to the reading in (a).
Give a reason for your answer.
o 1= ST 0] 1o o O

LIS T

[Total: 9]
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7 (a) Fig. 7.1 shows a food web.

alligator

bladderwort

orchid

Fig. 7.1
(i) The food web is not complete.

The heron eats the carp. The alligator eats the heron.

Draw two arrows on Fig. 7.1 to show these feeding relationships.

(ii) State the name of one producer shown in Fig. 7.1.

(iii) Complete the sentences about the food web in Fig. 7.1.

The mosquito eats the orchid. The mosquito is a .......ccceeeennnnnnnn.

consumer.

The frog eats the mosquito. The frog is a secondary consumer.

The raccoon eats the frog. The raccoon is @ ..........ccccccvvvvvvrvvnrinnninnninnnn,

(b) All living organisms respire.

State the word equation for aerobic respiration.

© UCLES 2023 0653/31/0/N/23
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(c) (i) Fig. 7.2 shows some of the pathway taken by food in the human alimentary canal.

Complete Fig. 7.2.

mouth

stomach

large intestine

\)

anus
Fig. 7.2
(ii) Circle the function of the anus.
absorption digestion egestion
© UCLES 2023 0653/31/0/N/23

[2]

ingestion

[1]

[Total: 9]
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8 Chlorine is in Group VIl of the Periodic Table.
(@) A chlorine atom has 17 electrons and nucleon number 35.

(i) Complete Fig. 8.1 to show the electrons in this chlorine atom.

Fig. 8.1
[1]

(ii) Deduce the number of neutrons in this chlorine atom.

(b) Chlorine gas and aqueous sodium hydroxide are made when an electric current is passed
through solution X.

(i) State the name of the process that breaks down compounds by passing an electric
current through them.

..................................................................................................................................... [1]
(ii) Identify solution X.
..................................................................................................................................... [1]
(c) The elements in Group VIl exist as diatomic molecules.
(i) State what is meant by the term diatomic.
..................................................................................................................................... [1]

© UCLES 2023 0653/31/0/N/23
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(d) Complete the sentences about the treatment of the water supply.

Use one word in each gap.

The process Of .......ccvvviiiiiiiiiiiriiieeeeeeeeeeeeeeee is used to remove insoluble particles from
the water.
The process of chlorination is used to Kill ............oooiiiiiiiiii s in the water.
[2]
[Total: 9]
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9 Many security measures are used in airports, including security scans of baggage, intruder alarms
and video cameras.

(@) There are seven regions of the electromagnetic spectrum.

Fig. 9.1 shows an incomplete electromagnetic spectrum.

A

increasing frequency

gamma X-rays ultraviolet |visible light| infrared
radiation
Fig. 9.1
(i) Complete Fig. 9.1. [2]

(ii) State which region of the electromagnetic spectrum is used for:
security scans of baggage =

INTTUDEr Alarm S, s

(2]
(b) An intruder alarm emits sound waves.
Fig. 9.2 represents two sound waves, A and B, shown to the same scale.
/TN N
/ 7N
\ \ /
/ \ \
/ \ f N _
A —H— —) A time
/ / \ \
/ \ /
\
4 / |
\ \ /
fo\f \ -/ Vo
B y \—f \— - time
\ \ \
vV \ W/ M \/ N
Fig. 9.2
State which sound wave is:
e lowerpitch ...
J louder.
[1]

© UCLES 2023 0653/31/0/N/23
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(c) Video cameras use thin converging lenses.

Fig. 9.3 shows a thin converging lens forming the real image of an object on a screen.

I

N

screen

— — principal axis

Fig. 9.3
(i) On Fig. 9.3, use a double-headed arrow (< or {) to show the focal length of the lens. [1]

(ii) On Fig. 9.3, complete the ray diagram to show the formation of the image on the screen.
[2]

[Total: 8]
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1 (a) Fig. 1.1 is a diagram of the human gas exchange system.

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies:
one of the bronchi ...

the trachea.  ........c.eeennin.

[2]

(ii) Circle the name of the blood vessel that takes blood from the lungs to the heart.

aorta pulmonary artery pulmonary vein vena cava

[1]

© UCLES 2023 0653/32/0/N/23
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(b) Table 1.1 shows the composition of inspired air and expired air.

Table 1.1

percentage in

percentage in

gas inspired air expired air
nitrogen 79 79
oxygen 21 16
gas X 0.04 4

water vapour variable saturated

(i) State the name of gas X in Table 1.1.

...................................................... % [1]
(iii) State the name of one process in the body that uses oxygen.
..................................................................................................................................... [1]
(c) Gas exchange takes place through stomata in the leaves of a plant.
Stomata are also involved in water loss.
(i) Complete the sentences to describe how water is lost from the leaves.
The water evaporates from the surfaces of the ...............c.ooe e, cells.
The water vapour then exits the leaf by ..........cccccooo through the stomata.
This process of water lossis called .................coooe. .
3]
(ii) Suggest why stomata may close on very hot dry days.
..................................................................................................................................... [1]
[Total: 10]

© UCLES 2023 0653/32/0/N/23 [Turn over
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2 Astudentinvestigates the reactions of four metals with dilute hydrochloric acid, HCL

(a) In the first experiment, the student adds a piece of each metal to separate test-tubes of dilute
hydrochloric acid.

The concentration and temperature of the acid are the same in each test-tube. The size of
each piece of metal is the same, and the pieces of metal are added to the acid at the same
time.

The student observes bubbles of gas being produced in three of the test-tubes, as shown in
Fig. 2.1.

dilute

hydrochloric acid

(i)

(i)

(iii)

(iv)

© UCLES 2023

bubble of gas

[e]
copper zinc metalY |o

&

metal X [2

C%oo o o0
(B8
&

Fig. 2.1

State the name of the gas produced in this investigation.

Explain why bubbles of gas are produced in the test-tube containing zinc, but no bubbles
of gas are produced in the test-tube containing copper.

..................................................................................................................................... [1]
Suggest the identities of metal X and metal Y.
Choose from the list of metals.
aluminium calcium iron magnesium
MEetal X
L= = L ST TPT PP
[1]

0653/32/0/N/23
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(b) In the second experiment, the student uses the apparatus shown in Fig. 2.2 to investigate the
rate of reaction of zinc with dilute hydrochloric acid.

(i)

(i)

(iif)

(iv)

© UCLES 2023

gas
N - W
B water
ol

\

dilute
hydrochloric acid

L

o

zinc\o%

Fig. 2.2

State the name of the piece of apparatus labelled W.

State one other piece of apparatus, not shown in Fig. 2.2, that the student uses to
investigate the rate of this reaction.

When zinc reacts with dilute hydrochloric acid, an aqueous zinc salt is formed.
This salt contains zinc ions, Zn2*.

State a chemical test for zinc ions, Zn?*, and give the observation for a positive result.

[Total: 9]
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3  Fig. 3.1 shows a truck carrying a load moving horizontally along a flat level road.

truck direction of motion

load

road

(@) The load has a mass of 2500kg.
(i) Calculate the weight of the load.

The gravitational force on unit mass g is 10N/kg.

(ii) Draw an arrow on Fig. 3.1 to show the weight of the load. [1]
(iii) The load on the truck is made of solid gold.
The volume of the load is 1.3 x 105cm3.

Calculate the density of gold in kg/m3.

AENSItY = oo kg/m3 [3]

© UCLES 2023 0653/32/0/N/23
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(b) Fig. 3.2 shows the speed—time graph for the motion of the truck on a journey.

15
speed
m/s // N
10 g
/|
1’1
\
5 ya Y
y 4

\

7 |

// \

0
0 50 100 150 200 250 300
time/s
Fig. 3.2
(i) State the maximum speed of the truck on this journey.
maximum speed = ... m/s [1]
(ii) State the time taken by the truck to reach the maximum speed.
tiMe = s [1]

(c) On a different journey, the truck is moving along a flat level road at a constant speed of 5m/s.
The engine of the truck provides a constant driving force.

Explain why this constant driving force does not change the speed of the truck.

[Total: 11]
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4 (a) Fig. 4.1 shows a food web for one ecosystem.

bear

/

W

shrew D ) songbird
caterpillar

(i) Identify the herbivore in Fig. 4.1.

(ii) Complete the sentences to explain why the hawk is a tertiary consumer.

Use one word in each gap.

The hawk eats an organism called @ .............cccoviieiiiiiiiiiiiiiieee, :

This organismis @ .......ccccceveeeiniiiiiiiiee e consumer.

[2]
(iii) Rabbits are also found in the ecosystem.
Rabbits feed on plants.
Bears eat rabbits.

Construct a food chain to show this feeding relationship.

© UCLES 2023 0653/32/0/N/23



(b) Some plants are pollinated by insects.

(i) Define the term pollination.

..................................................................................................................................... [2]
(ii) State the function of petals in pollination.
..................................................................................................................................... [1]
(c) Complete the sentences about fertilisation in humans.
Choose words from the list.
gamete ovary oviduct
ovum uterus zygote
Fertilisation in humans takes place inthe .........cccccvvvvviiiiiiviiieiinneee. of the female.
After fertilisation, the fertilised eggis called the .............ccccceeiiiiiiiiiinen. .
[2]

[Total: 10]

© UCLES 2023 0653/32/0/N/23 [Turn over
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5 Natural gas and petroleum are fossil fuels.
(@) Methane is the main constituent of natural gas.

Complete the word equation for the complete combustion of methane.

methane + - +

[1]
(b) Petroleum is a mixture of saturated hydrocarbon molecules.

It is separated by the process shown in Fig. 5.1.

N
-
gyt

|_|:

>— fractions

petroleum ———

e

© UCLES 2023 0653/32/0/N/23
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(c) Naphtha from petroleum is used to produce alkenes.

(i) State the name of the process that is used to produce alkenes.

..................................................................................................................................... [1]
(ii) Describe the colour change when aqueous bromine is added to an alkene

from ..o 1O e [1]
(iii) Alkenes form addition polymers.

Name one alkene and the addition polymer that it forms.

= ]| =T o = PP PPPR

F= o [o [ 1o ] T o o] |V o 1= S

[1]

[Total: 6]
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6 Fig. 6.1 shows a wind turbine used to generate electricity for the electrical system of a house.

blade

wires house

wind turbine—__ | (B [3
(3 |ﬁ‘ (B

Fig. 6.1

(@) Complete the sentences to describe the energy transfers for the wind turbine.

The .o, energy of the wind rotates the blades of the turbine.
The generator in the wind turbine uses the ..., energy of the rotating
blades to generate ..........cccceeeeiiiiiiiiiiii energy.
3]
(b) The electromotive force (e.m.f.) produced by the wind turbine is 230V.
There is a current of 9.2A in each wire connected to the house.
(i) State the name of a suitable metal for the wires.
..................................................................................................................................... [1]
(ii) Complete the sentence:
The current in the metal wires is due to aflow of .......ccovviiiiiiiiiiiiiiiiiinnnn, ) [1]
(iii) Calculate the resistance of the electrical system of the house.
Give the unit of your answer.
resistance = .........ccocii unit .............. [3]

© UCLES 2023 0653/32/0/N/23
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(c) Fig. 6.2 shows electricity wires hanging between poles on a cold day.

cold day
D D
pole b S
D D

Fig. 6.2

Fig. 6.3 shows the same electricity wires on a hot day.

hot day

Fig. 6.3

Explain why the wires hang differently on the hot day.

[Total: 9]
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7 (a) Carbohydrates are part of a balanced diet for humans.
Large carbohydrates are digested by enzymes in the alimentary canal.

The graph in Fig. 7.1 shows the effect of pH on the activity of one enzyme.

A
K T N
enzyme X
activity 4
p. A N
/’ ™
//
>'d
0
3 4 5 6 7 8 9 10 11
pH
Fig. 7.1

(i) Describe the effect of pH on the enzyme activity.

Include data from Fig. 7.1 in your answer.

..................................................................................................................................... [2]
(ii) State the three chemical elements that make up carbohydrates.
TS
2 ettt tee et ettt ete ettt e et e eaee e et e ea et ateeaneeeseeanee e st e aneeeaneeanneenreeaneen
B e et ettt eeeeeeeeeeeeeeeeteeeaeeeeateeeasteeeasteeeasteeeasseeaaseeeaaneeeaanteeaaseeeeaneeeeanteeaneeas
[1]
(ili) State the dietary importance of carbohydrates.
..................................................................................................................................... [1]

© UCLES 2023 0653/32/0/N/23
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(b) Digested food is transported in the blood.

State the name of the component of blood that transports digested food.

............................................................................................................................................. [1]
(c) Blood can be tested for the presence of human immunodeficiency virus (HIV) in the body.
State two ways that the spread of HIV is controlled.
ettt ettt ettt te ettt eateeeheeeateeheeeateeaateeateeeheeenteeehee e teeeateeteeense e beeenaeeaseeanteeaseeenreeaneeenree e
2 ettt te ettt e et e aaee e aeeeRee ettt enee ettt ot e e aReeenteeaRee e Eeeanee e st e enaeeaneeenteenneeennee e
[2]

[Total: 7]
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8 (a) Chlorine exists as diatomic molecules.

(i) State what is meant by the term molecule.
..................................................................................................................................... [1]
(ii) State what is meant by the term diatomic.
..................................................................................................................................... [1]
(iii) Chlorine is dissolved in a solvent to form aqueous chlorine.
State the formula of the solvent and the formula of the solute in aqueous chlorine.
5] V7= o | PSR
ST ] 1) = PSP
[2]
(iv) State why chlorine is used in the treatment of the water supply.
..................................................................................................................................... [1]
(b) Chlorine is in Group VII of the Periodic Table.
One atom of chlorine is represented as shown.
37
Gl
(i) Deduce the number of protons and neutrons in the nucleus of this atom.
010 1o 1< RN
LL=TE 0] o TSP
[2]
(ii) State the number of electrons in the outer shell of a chlorine atom and in the outer shell

© UCLES 2023

of a chloride ion, Cl.
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(c) State why chlorine does not react with neon, a Group VIII element.

Use ideas about electronic structure in your answer.

[Total: 11]
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9 Fig. 9.1 shows a lighthouse used at night to warn ships of dangerous rocks in the water.

lamp

parallel beam
of visible light

Fig. 9.1

(a) Athin converging lens is used to form a parallel beam of visible light.

Fig. 9.2 shows the lens placed in front of the lamp.

N
———

<
X
Fig. 9.2
(i) Complete Fig. 9.2 to show how three rays from the lamp form the beam from the lens.
[1]
(ii) State the name of the distance labelled X in Fig. 9.2.
..................................................................................................................................... [1]
(iii) Fig. 9.3 shows an incomplete electromagnetic spectrum.
Write visible light on Fig. 9.3 in the correct position.
= increasing frequency
X-rays radio
waves
Fig. 9.3
[1]

© UCLES 2023 0653/32/0/N/23
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(b) In fog, the beam from the lighthouse cannot be seen easily.

Therefore, the lighthouse also uses a foghorn to make a loud sound.

Fig. 9.4 shows a foghorn.

(i)

(i)

(iii)

© UCLES 2023

Fig. 9.4

The foghorn emits a loud sound.

Describe the amplitude of a loud sound.

The sound from the foghorn has a low pitch.

Suggest a suitable frequency for the foghorn that can be heard by humans with healthy
ears.

Give a reason for your answer.
frequeNCY ......oooeeiiiiii Hz

IS5 1O

[1]
The foghorn is heard on a ship at a distance of 2100 m from the lighthouse.
The speed of sound in air is 330m/s.
Calculate the time taken for sound from the foghorn to travel to the ship.
fime = s [2]
[Total: 7]
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1 (a) Fig. 1.1 is a diagram of the human gas exchange system.

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies:
one of the bronchi ...

the trachea.  ........c.eeennin.

[2]

(ii) Circle the name of the blood vessel that takes blood from the lungs to the heart.

aorta pulmonary artery pulmonary vein vena cava

[1]

© UCLES 2023 0653/33/0/N/23
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(b) Table 1.1 shows the composition of inspired air and expired air.

Table 1.1

percentage in

percentage in

gas inspired air expired air
nitrogen 79 79
oxygen 21 16
gas X 0.04 4

water vapour variable saturated

(i) State the name of gas X in Table 1.1.

...................................................... % [1]
(iii) State the name of one process in the body that uses oxygen.
..................................................................................................................................... [1]
(c) Gas exchange takes place through stomata in the leaves of a plant.
Stomata are also involved in water loss.
(i) Complete the sentences to describe how water is lost from the leaves.
The water evaporates from the surfaces of the ...............c.ooe e, cells.
The water vapour then exits the leaf by ..........cccccooo through the stomata.
This process of water lossis called .................coooe. .
3]
(ii) Suggest why stomata may close on very hot dry days.
..................................................................................................................................... [1]
[Total: 10]
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2 Astudentinvestigates the reactions of four metals with dilute hydrochloric acid, HCL

(a) In the first experiment, the student adds a piece of each metal to separate test-tubes of dilute
hydrochloric acid.

The concentration and temperature of the acid are the same in each test-tube. The size of
each piece of metal is the same, and the pieces of metal are added to the acid at the same
time.

The student observes bubbles of gas being produced in three of the test-tubes, as shown in
Fig. 2.1.

dilute

hydrochloric acid

(i)

(i)

(iii)

(iv)

© UCLES 2023

bubble of gas

[e]
copper zinc metalY |o

&

metal X [2

C%oo o o0
(B8
&

Fig. 2.1

State the name of the gas produced in this investigation.

Explain why bubbles of gas are produced in the test-tube containing zinc, but no bubbles
of gas are produced in the test-tube containing copper.

..................................................................................................................................... [1]
Suggest the identities of metal X and metal Y.
Choose from the list of metals.
aluminium calcium iron magnesium
MEetal X
L= = L ST TPT PP
[1]

0653/33/0/N/23
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(b) In the second experiment, the student uses the apparatus shown in Fig. 2.2 to investigate the
rate of reaction of zinc with dilute hydrochloric acid.

(i)

(i)

(iif)

(iv)

© UCLES 2023

gas
N - W
B water
ol

\

dilute
hydrochloric acid

L

o

zinc\o%

Fig. 2.2

State the name of the piece of apparatus labelled W.

State one other piece of apparatus, not shown in Fig. 2.2, that the student uses to
investigate the rate of this reaction.

When zinc reacts with dilute hydrochloric acid, an aqueous zinc salt is formed.
This salt contains zinc ions, Zn2*.

State a chemical test for zinc ions, Zn?*, and give the observation for a positive result.

[Total: 9]
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3  Fig. 3.1 shows a truck carrying a load moving horizontally along a flat level road.

truck direction of motion

load

road

(@) The load has a mass of 2500kg.
(i) Calculate the weight of the load.

The gravitational force on unit mass g is 10N/kg.

(ii) Draw an arrow on Fig. 3.1 to show the weight of the load. [1]
(iii) The load on the truck is made of solid gold.
The volume of the load is 1.3 x 105cm3.

Calculate the density of gold in kg/m3.

AENSItY = oo kg/m3 [3]

© UCLES 2023 0653/33/0/N/23
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(b) Fig. 3.2 shows the speed—time graph for the motion of the truck on a journey.

15
speed
m/s // N
10 g
/|
1’1
\
5 ya Y
y 4

\

7 |

// \

0
0 50 100 150 200 250 300
time/s
Fig. 3.2
(i) State the maximum speed of the truck on this journey.
maximum speed = ... m/s [1]
(ii) State the time taken by the truck to reach the maximum speed.
tiMe = s [1]

(c) On a different journey, the truck is moving along a flat level road at a constant speed of 5m/s.
The engine of the truck provides a constant driving force.

Explain why this constant driving force does not change the speed of the truck.

[Total: 11]
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4 (a) Fig. 4.1 shows a food web for one ecosystem.

bear

/

W

shrew D ) songbird
caterpillar

(i) Identify the herbivore in Fig. 4.1.

(ii) Complete the sentences to explain why the hawk is a tertiary consumer.

Use one word in each gap.

The hawk eats an organism called @ .............cccoviieiiiiiiiiiiiiiieee, :

This organismis @ .......ccccceveeeiniiiiiiiiee e consumer.

[2]
(iii) Rabbits are also found in the ecosystem.
Rabbits feed on plants.
Bears eat rabbits.

Construct a food chain to show this feeding relationship.

© UCLES 2023 0653/33/0/N/23



(b) Some plants are pollinated by insects.

(i) Define the term pollination.

..................................................................................................................................... [2]
(ii) State the function of petals in pollination.
..................................................................................................................................... [1]
(c) Complete the sentences about fertilisation in humans.
Choose words from the list.
gamete ovary oviduct
ovum uterus zygote
Fertilisation in humans takes place inthe .........cccccvvvvviiiiiiviiieiinneee. of the female.
After fertilisation, the fertilised eggis called the .............ccccceeiiiiiiiiiinen. .
[2]

[Total: 10]
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5 Natural gas and petroleum are fossil fuels.
(@) Methane is the main constituent of natural gas.

Complete the word equation for the complete combustion of methane.

methane + - +

[1]
(b) Petroleum is a mixture of saturated hydrocarbon molecules.

It is separated by the process shown in Fig. 5.1.

N
-
gyt

|_|:

>— fractions

petroleum ———

e

© UCLES 2023 0653/33/0/N/23
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(c) Naphtha from petroleum is used to produce alkenes.

(i) State the name of the process that is used to produce alkenes.

..................................................................................................................................... [1]
(ii) Describe the colour change when aqueous bromine is added to an alkene

from ..o 1O e [1]
(iii) Alkenes form addition polymers.

Name one alkene and the addition polymer that it forms.

= ]| =T o = PP PPPR

F= o [o [ 1o ] T o o] |V o 1= S

[1]

[Total: 6]
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6 Fig. 6.1 shows a wind turbine used to generate electricity for the electrical system of a house.

blade

wires house

wind turbine—__ | (B [3
(3 |ﬁ‘ (B

Fig. 6.1

(@) Complete the sentences to describe the energy transfers for the wind turbine.

The .o, energy of the wind rotates the blades of the turbine.
The generator in the wind turbine uses the ..., energy of the rotating
blades to generate ..........cccceeeeiiiiiiiiiiii energy.
3]
(b) The electromotive force (e.m.f.) produced by the wind turbine is 230V.
There is a current of 9.2A in each wire connected to the house.
(i) State the name of a suitable metal for the wires.
..................................................................................................................................... [1]
(ii) Complete the sentence:
The current in the metal wires is due to aflow of .......ccovviiiiiiiiiiiiiiiiiinnnn, ) [1]
(iii) Calculate the resistance of the electrical system of the house.
Give the unit of your answer.
resistance = .........ccocii unit .............. [3]

© UCLES 2023 0653/33/0/N/23
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(c) Fig. 6.2 shows electricity wires hanging between poles on a cold day.

cold day
D D
pole b S
D D

Fig. 6.2

Fig. 6.3 shows the same electricity wires on a hot day.

hot day

Fig. 6.3

Explain why the wires hang differently on the hot day.

[Total: 9]
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7 (a) Carbohydrates are part of a balanced diet for humans.
Large carbohydrates are digested by enzymes in the alimentary canal.

The graph in Fig. 7.1 shows the effect of pH on the activity of one enzyme.

A
K T N
enzyme X
activity 4
p. A N
/’ ™
//
>'d
0
3 4 5 6 7 8 9 10 11
pH
Fig. 7.1

(i) Describe the effect of pH on the enzyme activity.

Include data from Fig. 7.1 in your answer.

..................................................................................................................................... [2]
(ii) State the three chemical elements that make up carbohydrates.
TS
2 ettt tee et ettt ete ettt e et e eaee e et e ea et ateeaneeeseeanee e st e aneeeaneeanneenreeaneen
B e et ettt eeeeeeeeeeeeeeeeteeeaeeeeateeeasteeeasteeeasteeeasseeaaseeeaaneeeaanteeaaseeeeaneeeeanteeaneeas
[1]
(ili) State the dietary importance of carbohydrates.
..................................................................................................................................... [1]

© UCLES 2023 0653/33/0/N/23
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(b) Digested food is transported in the blood.

State the name of the component of blood that transports digested food.

............................................................................................................................................. [1]
(c) Blood can be tested for the presence of human immunodeficiency virus (HIV) in the body.
State two ways that the spread of HIV is controlled.
ettt ettt ettt te ettt eateeeheeeateeheeeateeaateeateeeheeenteeehee e teeeateeteeense e beeenaeeaseeanteeaseeenreeaneeenree e
2 ettt te ettt e et e aaee e aeeeRee ettt enee ettt ot e e aReeenteeaRee e Eeeanee e st e enaeeaneeenteenneeennee e
[2]

[Total: 7]
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8 (a) Chlorine exists as diatomic molecules.

(i) State what is meant by the term molecule.
..................................................................................................................................... [1]
(ii) State what is meant by the term diatomic.
..................................................................................................................................... [1]
(iii) Chlorine is dissolved in a solvent to form aqueous chlorine.
State the formula of the solvent and the formula of the solute in aqueous chlorine.
5] V7= o | PSR
ST ] 1) = PSP
[2]
(iv) State why chlorine is used in the treatment of the water supply.
..................................................................................................................................... [1]
(b) Chlorine is in Group VII of the Periodic Table.
One atom of chlorine is represented as shown.
37
Gl
(i) Deduce the number of protons and neutrons in the nucleus of this atom.
010 1o 1< RN
LL=TE 0] o TSP
[2]
(ii) State the number of electrons in the outer shell of a chlorine atom and in the outer shell

© UCLES 2023

of a chloride ion, Cl.
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(c) State why chlorine does not react with neon, a Group VIII element.

Use ideas about electronic structure in your answer.

[Total: 11]
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9 Fig. 9.1 shows a lighthouse used at night to warn ships of dangerous rocks in the water.

lamp

parallel beam
of visible light

Fig. 9.1

(a) Athin converging lens is used to form a parallel beam of visible light.

Fig. 9.2 shows the lens placed in front of the lamp.

N
———

<
X
Fig. 9.2
(i) Complete Fig. 9.2 to show how three rays from the lamp form the beam from the lens.
[1]
(ii) State the name of the distance labelled X in Fig. 9.2.
..................................................................................................................................... [1]
(iii) Fig. 9.3 shows an incomplete electromagnetic spectrum.
Write visible light on Fig. 9.3 in the correct position.
= increasing frequency
X-rays radio
waves
Fig. 9.3
[1]

© UCLES 2023 0653/33/0/N/23
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(b) In fog, the beam from the lighthouse cannot be seen easily.

Therefore, the lighthouse also uses a foghorn to make a loud sound.

Fig. 9.4 shows a foghorn.

(i)

(i)

(iii)

© UCLES 2023

Fig. 9.4

The foghorn emits a loud sound.

Describe the amplitude of a loud sound.

The sound from the foghorn has a low pitch.

Suggest a suitable frequency for the foghorn that can be heard by humans with healthy
ears.

Give a reason for your answer.
frequeNCY ......oooeeiiiiii Hz

IS5 1O

[1]
The foghorn is heard on a ship at a distance of 2100 m from the lighthouse.
The speed of sound in air is 330m/s.
Calculate the time taken for sound from the foghorn to travel to the ship.
fime = s [2]
[Total: 7]
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