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1 (a) Fig. 1.1 shows the flower of a plant.

ovary

Fig. 1.1

(i) State the name of the part labelled X on Fig. 1.1.

(iii) Complete the description of what happens in the ovary of the flower.

The ovary is where the process of ........cccccccvviiii takes place.
The nucleus of @ ....cooovviiiiiiiiii, grain fuses with the nucleus of
AN o .

| © UCLES 2024 @ 0653/31/0/N/24
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(b) Fig. 1.2 shows a food web.

(g

corn

a flowering plant

Fig. 1.2
Table 1.1 shows some terms that can be used to describe some of the organisms in Fig. 1.2.

Tick (v) the boxes in Table 1.1 to show all the terms used to describe each organism.

Table 1.1
organism carnivore herbivore primary consumer producer
butterfly
corn
thrush

[3]

[Total: 9]
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A student investigates the rate of reaction between solid magnesium carbonate and dilute

hydrochloric acid.

Fig. 2.1 shows the apparatus.

N

bubbles of

carbon dioxide gas gas syringe

conical flask
lumps of solid

magnesium carbonate dilute hydrochloric acid

Fig. 2.1

(a) Complete the word equation for the reaction shown in Fig. 2.1.

+ _—> + water

carbon
dioxide

| © UCLES 2024 @ 0653/31/0/N/24
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(b) The student investigates this reaction using three different concentrations, A, B and C, of
dilute hydrochloric acid. All other variables are kept constant.

Fig. 2.2 shows the volume of carbon dioxide gas produced over a period of 100s.

60
50 ' o=
A /" . P
40 B"’ /"‘
volume of / C L7
carbon dioxide gas y amaw ’
produced 30 S
/em?3 [ty
20 2 ,I
I > 'I'
y 4
1017t
o+
0 10 20 30 40 50 60 70 80 90 100

time/s

Fig. 2.2

(i) Identify the time at which the acid with concentration B stops reacting.

(ii) Use Fig. 2.2 to identify which concentration, A, B or C, is the lowest concentration of
dilute hydrochloric acid.

Explain your answer.
concentration .........oooeeeiiiie,

L= (0] F= T =1 () o O

[2]
(iii) Changing the concentration of dilute hydrochloric acid affects the rate of reaction.
State two other ways of affecting the rate of reaction.
et ettt e e —eetee e —eeehee e teeheeeteeaheeateeaheeeteeeateeteeanteebeeenteeteeenteeaneeanreenneeenteeanen
2 et et e ettt et ettt e et e aR et e EeeeRee e tee e et e bt e an et eneeeneeeaneeanteeaneeenneeaneeaneens
[2]

| © UCLES 2024 @ 0653/31/0/N/24 [Turn over I
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(c) The reaction between dilute hydrochloric acid and magnesium carbonate produces water.

(i) State the name of the type of chemical bonding in a water molecule.

(ii) Complete the dot-and-cross diagram in Fig. 2.3 to show the bonding in a water
molecule, H,O.

Show all the outer-shell electrons.

Fig. 2.3
(2]

[Total: 10]
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Fig. 3.1 shows a block of wood.

| 30.0cm |

Fig. 3.1
The mass of the block of wood is 2.7 kg.
(@) (i) Calculate the weight of the block of wood.

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

(ii) Show that the volume of the block is 0.0036 m3.

[2]

(iii) Calculate the density of the wood.

AENSItY = oo kg/m?3 [2]

| © UCLES 2024 @ 0653/31/0/N/24 I
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(b) Fig. 3.2 shows the block of wood on the bottom shelf (shelf 1) of some bookshelves.

(i)

(ii)

| © UCLES 2024

shelf 4

shelf 3

shelf 2

shelf 1

~ block of wood

Fig. 3.2
A student lifts the block from shelf 1 to shelf 2.
At the beginning of this event, the block is at rest on shelf 1.
At the end of this event, the block is at rest on shelf 2.

Circle the type of potential energy that increases as a result of this event.

chemical elastic electrical gravitational

[1]
The student now lifts the block of wood from shelf 2 to shelf 4.
Complete the sentences about work done. Use one word in each gap.

Work done is related to both the magnitude of a force and the

the force.
Therefore, the work done lifting the block from shelf 2 to shelf 4 is
.................................................. than the work done lifting the block from shelf 1 to

shelf 2.
[3]

[Total: 10]
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Anaemia is caused by a deficiency of iron in the diet.

(a) Fig. 4.1 shows diagrams of the blood of a person without anaemia and the blood of a person
with anaemia.

white blood cells

platelets

red blood cells

blood of person blood of person
without anaemia with anaemia

Fig. 4.1
(i) Describe one visible difference between the two types of blood shown in Fig. 4.1.

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

..................................................................................................................................... [1]
(ii) The boxes on the left show the components of blood labelled in Fig. 4.1.
The boxes on the right show the functions of the components.
Draw one straight line from each component to its function.
component function
platelets transportation of oxygen

red blood cells phagocytosis

white blood cells blood clotting
[2]

I © UCLES 2024 @ 0653/31/0/N/24
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(b) Foods containing iron are needed as part of a balanced diet.

(i) Circle one food that is a principal source of iron.

apples bread meat rice
[1]

(ii) State what is meant by the term balanced diet.

..................................................................................................................................... [1]
(iii) Protein is part of a balanced diet.

All proteins contain the elements carbon, hydrogen and oxygen.

State one other element contained in all proteins.

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

| © UCLES 2024 @ 0653/31/0/N/24 [Turn over I
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(c) Fig. 4.2 shows the pulse rate of a person before, during and after physical activity.

160 I

——endof |-
* physical activity

140

120 /

100 :

pulse rate
/beats per minute 80

60

40

20 - physical activity

0 10 20 30 40 50
time/minutes

Fig. 4.2

(i) Calculate the percentage increase in pulse rate of the person between the start and end
of physical activity.

pulse rate at start of physical activity = ...................c.l beats per minute
pulse rate at end of physical activity = .........c.occiiis beats per minute
change inpulserate = ..........cccevvviiciiineneee, beats per minute

percentage increase in pulse rate = ... %
[3]

(ii) During exercise, muscles need more oxygen for respiration.

Define the term respiration.

[Total: 11]
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Fig. 5.1 shows the first four periods of the Periodic Table with the data for the elements removed.

Fig. 5.1
(a) Element Q has proton number 4.
Element R is 21% of clean air.
Element T is a soft metal at the top of its group.

Identify the positions of elements Q, R and T in the Periodic Table by writing the letters in the
boxes in Fig. 5.1. [3]

(b) The noble gases are a group of monoatomic elements in the Periodic Table.

(i) State the group number of the noble gases.

[Total: 5]
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Copper is a metal.

(@) Copper is used to make wires for electrical circuits.

State one property of copper that makes it suitable for use as a wire for electrical circuits.

............................................................................................................................................. [1]
(b) (i) Complete the sentences about copper. Use one word in each gap.
Copper is a solid at a room temperature of 21 °C.
TRE e point of copper is 1080 °C. At this temperature,
copper changes state from a solid to a liquid.
The o point of copper is 2560 °C. At this temperature,
copper changes state from a liquid to a gas.
[2]

(ii)

| © UCLES 2024

Describe how the arrangement and the separation of molecules in a solid differ from the
arrangement and the separation of molecules in a gas.

= T =1 e 1= 0 0= |
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(c) A smooth piece of copper is used as a plane mirror.

15

Fig. 6.1 shows a ray of light incident on the copper mirror.

copper —

mirror

Fig. 6.1
On Fig. 6.1, draw:
. the normal

e the angle of incidence i
* the reflected ray of light.

| © UCLES 2024 @ 0653/31/0/N/24
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7 (a) Fig. 7.1 shows a student’s drawing of a cross-section of a leaf.

Fig. 7.1

(i) State the letter in Fig. 7.1 that identifies:
aguardcell ...
avascularbundle .........ccccceiiiiiiiis

where water vapour diffuses out fromthe leaf. ............................l

(ii) Use alabel line and the letter X to identify a cuticle in Fig. 7.1.

| © UCLES 2024 E& 0653/31/0/N/24
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(b) Fig. 7.2 shows the pathway taken by water from the soil to the leaves.

Complete Fig. 7.2.

soil

l

root hair cells

xylem vessels

.................................... cells in the leaf

(c) Plants are an important part of the carbon cycle.

[2]

Circle the process that decreases the amount of carbon dioxide in the atmosphere.

| © UCLES 2024

combustion

decomposition photosynthesis

respiration transpiration

0653/31/0/N/24

[1]

[Total: 7]
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8 (a) Complete the sentences about fuels.

Use words from the list. Each word may be used once or not at all.

bitumen fossil hydrocarbon methane petroleum

The main constituent of natural gas is .........ccccccvviiiiiiins )

[3]
(b) Petroleum is separated into useful fractions by fractional distillation.

Draw one line from each fraction to its use.

fraction use

fuel in cars

refinery gas

road surfaces

naphtha

chemical feedstock

bitumen

heating and cooking

[3]

| © UCLES 2024 @ 0653/31/0/N/24 I
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(c) The diagrams in Fig. 8.1 show the structures of compound F and compound G.

(ii)

(iif)

| © UCLES 2024

H H H H H H

] L
H—C—C—C—H H—C—C=C\

] | H

H H H H

compound F compound G

Fig. 8.1

State the name of the group of hydrocarbons to which compound F belongs.

Compound G is an unsaturated hydrocarbon.

Describe what is meant by unsaturated.

Describe one chemical test to distinguish between compounds F and G.

State the observation for each compound.

COMPOUNA F oottt

[o7e] 141 01101 oo I € EN PP PPPUPPPPPR

[Total: 11]
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Fig. 9.1 shows an electrical circuit used to investigate the resistance of a lamp.

20

ammeter

variable
resistor

Fig. 9.1

(a) Complete Fig. 9.2 to show the circuit diagram for the electrical circuit in Fig. 9.1.

n
&)

Fig. 9.2

I © UCLES 2024 @ 0653/31/0/N/24
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(b) State the name of the component in the circuit that:

* s usedto change the currentin the circuit L,
* measures potential difference (p.d.)

*  provides an electromotive force (e.m.f.) for the circuit. ...

[3]
(c) The switch is closed.
The reading on the voltmeter is 1.3 V. The reading on the ammeter is 0.38A.
Calculate the resistance of the lamp.
Give the unit of your answer.
resistance = ... unit ..o [3]
[Total: 9]
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1 (a) Fig. 1.1 shows the alimentary canal and associated organs of a human.

2

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies the:
liver

oesophagus. ......ccccceeeennn.
(ii) Circle the function of the part labelled E in Fig. 1.1.
egestion excretion ingestion reproduction
(b) Enzymes are found in the alimentary canal.
(i) Complete the definition of enzymes.

Enzymes are .....ccooceeeeiiiiiiiiicie e, that function as

biological .........cccooiiiiiiiiii .

| © UCLES 2024 @ 0653/32/0/N/24
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(ii) Fig. 1.2 is a graph showing the effect of temperature on an enzyme.

A
/

\

\
enzyme \
activity \

/ \
/
/
\
\
A,/
/ \
\
pd \
0+= )
0O 10 20 30 40 50 60 70 80
temperature/°C
Fig. 1.2

Describe the effect of temperature on enzyme activity shown in Fig. 1.2.

Include data in your answer.

..................................................................................................................................... [2]
(c) Fats are digested in the alimentary canal.
(i) Circle one food that is a principal source of fat.
bread cheese oranges tomatoes
[1]
(i) Use two words to complete the sentence.
The name of the test for fatsisthe ...
test.
[1]

[Total: 9]
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5

A student investigates the rate of reaction between pieces of calcium metal and dilute

hydrochloric acid.
The mass is recorded every 30s during the reaction.

Fig. 2.1 shows the apparatus.

cotton wool
conical flask
bubbles of hydrogen gas
5 dilute hydrochloric acid
pieces of calcium metal °
[ — ]
balance
[ 210.25, ﬂ/
Fig. 2.1

(@) The reaction produces hydrogen gas.

(i) Complete the word equation for this reaction.

+ — + hydrogen

(ii) Describe the test for hydrogen gas.

State the observation for the positive result.

(iii) The conical flask becomes hot during the reaction.

State the term for chemical reactions that release heat.

| © UCLES 2024 @ 0653/32/0/N/24
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(b) The student repeats the experiment using iron, magnesium and zinc instead of calcium.

The pieces of metal used are all the same size.
The dilute hydrochloric acid is in excess.

Table 2.1 shows the results.

Table 2.1
mass of conical flask + acid + metal
/s
calcium iron magnesium zinc

0 210.25 211.55 212.50 209.50
30 209.35 211.25 211.80 209.10
60 208.30 210.85 210.90 208.70
90 207.20 210.50 210.15 208.35
120 206.30 210.15 209.40 207.80

(i) Table 2.2 shows the change in mass for three of the metals.

Complete Table 2.2 by calculating the change in mass for zinc.

Table 2.2
metal change in mass/g
calcium 3.95
iron 1.40
magnesium 3.10
zinc

[1]

| © UCLES 2024 @ 0653/32/0/N/24 I

|- -

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000007 *

|-

(ii) Use the information in Table 2.1 and Table 2.2 to identify the least reactive metal.

Explain your answer.

(c) lIronis a transition element.

(i) State two physical properties of iron.

(ii) Iron is used to make alloys.

Suggest why alloys are used instead of pure metals.

| © UCLES 2024 E% 0653/32/0/N/24
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3 (a) Fig. 3.1 shows the electrical symbol for a circuit component.

(b) Fig. 3.2 shows a circuit used to determine the resistance of resistor X.

— k- {—

®

Fig. 3.2
The reading on the ammeter is 0.16A.
The reading on the voltmeter is 2.4 V.
Calculate the resistance of resistor X.

Give the unit of your answer.

resistance = ... unit .......... [3]
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(c) (i)

(ii)

| © UCLES 2024

T -

Resistor Y is connected in series with resistor X, as shown in Fig. 3.3.

- {—

Y ®

Fig. 3.3

Describe how the reading on the ammeter in Fig. 3.3 compares with the reading on the
ammeter in (b). Give a reason for your answer.

(== T[] o SRR TP

LIS 1O

Resistor Y is now connected in parallel with resistor X, as shown in Fig. 3.4.

— b —
0§

| |

m
Y

Fig. 3.4

Describe how the reading on the ammeter in Fig. 3.4 compares with the reading on the
ammeter in (b). Give a reason for your answer.

(=Y T 11 o T

LIS T

[Total: 7]
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4 (a) Fig.4.1is adiagram of the circulatory system in humans where the arrows show the direction
of blood flow.

Fig. 4.1

(i) Identify the part of the heart labelled X in Fig. 4.1.

(ii) A student states that the part labelled Y in Fig. 4.1 is the pulmonary artery.

Describe evidence from Fig. 4.1 that supports this statement.

(iii) Describe what happens to the flow of blood through the circulatory system during
increased physical activity.

| © UCLES 2024 % 0653/32/0/N/24 I
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(b) Two components of blood are red blood cells and plasma.

State one similarity between the function of red blood cells and the function of plasma and
one difference.

][ 011 =T USSP PSUERPR

(c) White blood cells are another component of blood.

(i) State the name of one structure found in a plant cell but not found in a white blood cell.

[Total: 9]
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5 (a) Complete the sentences about air.

Use the words from the list. Each word may be used once, more than once or not at all.
compound methane mixture nitrogen oxygen

* AINSa . :

*  The gas with the largest percentage in clean airis ............ccccccccevueiiiiiiinnnnnns .

o 21% of clean airis ......oveeeeeeeeeeeeeean .

3]
(b) Fig. 5.1 shows models of the molecular structures of two air pollutants, A and B.
Key
% O sulfur atom
& O oxygen atom
pollutant A pollutant B ° carbon atom
Fig. 5.1
(i) State the name of pollutant A.
..................................................................................................................................... [1]
(ii) Pollutant B is carbon monoxide.
State one effect of carbon monoxide on human health.
..................................................................................................................................... [1]

(c) Methane is a greenhouse gas.

Fig. 5.2 shows the molecular structure of methane.

| © UCLES 2024 % 0653/32/0/N/24 I
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(i) State the group of hydrocarbons to which methane belongs.

(ii) Draw lines to show which descriptions are true for methane.

One line has been drawn for you.
description

main constituent of natural gas

generally unreactive

methane

hydrocarbon

unsaturated

decolourises aqueous bromine

[2]

(iii) Complete the dot-and-cross diagram in Fig. 5.3 to show the bonding in a methane
molecule, CH4.

Show all the outer shell electrons.

G < g

Fig. 5.3
[1]

[Total: 9]
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Fig. 6.1 shows a horse pulling a cart along a flat, horizontal road.

horse cart

Fig. 6.1

The horse and cart move forward at a constant speed of 3.2km/h.

(@) Complete the sentences about the horse using one word in each gap.
The horse is moving at constant speed, sothe ............ccciiine energy of the horse
must be constant.
The horse is moving along a flat, horizontal road, sothe ..............oiiiii . potential
energy of the horse must be constant.
The o, of the horse is related to the work done by the horse

and the time taken to do the work.

[3]

(b) Calculate the time taken, in hours, for the horse and cart to move a distance of 4.0km.
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(c) The horse pulls the cart forward with constant force F.

Fig. 6.2 shows force F acting on the cart.

Fig. 6.2

Force F keeps the cart moving at constant speed.

Suggest why force F does not increase the speed of the cart.

............................................................................................................................................. [2]
(d) The hearing range of the horse is different from the hearing range of a healthy human.
The range of audible frequencies for the horse is 55Hz to 33.5kHz.
(i) State whatis meant by a frequency of 55Hz.
..................................................................................................................................... [1]

(ii) Use data to describe how the hearing range of the horse is different from the hearing
range of a healthy human.

[Total: 10]
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Plants manufacture carbohydrates by the process of photosynthesis.

The carbohydrates are then stored as starch in the leaves.
(@) Three plants of the same type, A, B and C, are placed in different conditions.
After two days, a leaf from each plant is tested with iodine solution.

Table 7.1 shows the results.

Table 7.1
plant conditions colour of iodine solution
A carbon dioxide available but no light orange
B carbon dioxide and light available blue-black
Cc light available but no carbon dioxide orange

(i) Explain why the result for plant B is different from the results for plants A and C.

..................................................................................................................................... [2]
(ii) Plants need chlorophyll for photosynthesis.
Circle the mineral ion needed by plants for making chlorophyll.
calcium magnesium potassium sodium zinc
[1]
(iii) Water is a raw material for photosynthesis.
Complete these sentences about the movement of water in a plant.
*  Water enters the roots through root .............ccccccoiiiiiiiiiinnns cells.
*  Water is transported from the roots to the leaves in ...........cccccceeeieieieieeennnnnnnn. vessels.
*  Wateris then lost from the leaves through pores (holes) called .............ccocoeiiiiiieeinene .
[3]
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(b) Plants are the producers in a food chain.

Fig. 7.1 shows information about organisms in one food chain.

(i) Construct a food chain using all the organisms in Fig. 7.1.

(ii)

| © UCLES 2024

butterflies feed on parts of flowers
frogs eat the butterflies
herons eat the frogs

Fig. 7.1

Identify the primary consumer in Fig. 7.1.

0653/32/0/N/24

[Total: 9]
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Fig. 8.1 shows apparatus for the electrolysis of dilute sulfuric acid using inert electrodes.

Y )
| —test-tube

dilute sulfuric acid—___

Fig. 8.1
(@) (i) Label the cathode on Fig. 8.1.
(ii) State the name of the product formed at the:
positive electrode ...

negative electrode. ...

(iii) State the name of an element used to make inert electrodes.

(c) Dilute sulfuric acid is the electrolyte in this electrolysis.
Complete the sentence about electrolytes.

Electrolytes must be in aqueous solution or ..........ccccoviviiiiiiiiicien e,

| © UCLES 2024 @ 0653/32/0/N/24

| ___—glass container

[1]

for electrolysis to occur.

[1]
[Total: 6]
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Fig. 9.1 shows a candle made of wax.

20

flame

wax

Fig. 9.1

(@) (i) On Fig. 9.1, draw and label a force arrow to show the weight of the candle.

(ii) The mass of the candle is 12g.
Calculate the weight of the candle.

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

(b) The flame of the candle emits visible light and infrared radiation.
Fig. 9.2 shows an incomplete electromagnetic spectrum.

On Fig. 9.2, write infrared in the correct place.

[1]

increasing frequency

A

gamma rays visible light

Fig. 9.2

| © UCLES 2024 @ 0653/32/0/N/24
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(c) The candle is made of wax.

Wax melts at a temperature about half-way between room temperature (20 °C) and the boiling
point of water.

Estimate the melting point of the wax. Show your working.

melting point = ... °C [2]

(d) When wax melts, the volume of the wax increases.

State the effect this has on the density of the wax.
Explain why the density changes in this way. Use ideas about particles in your explanation.
EffECT ON AENSILY . e e e e et e e e e e e e

23 0] =T =1 1o o [PPSR

[Total: 10]
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1 (a) Fig. 1.1 shows the alimentary canal and associated organs of a human.

2

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies the:
liver

oesophagus. ......ccccceeeennn.
(ii) Circle the function of the part labelled E in Fig. 1.1.
egestion excretion ingestion reproduction
(b) Enzymes are found in the alimentary canal.
(i) Complete the definition of enzymes.

Enzymes are .....ccooceeeeiiiiiiiiicie e, that function as

biological .........cccooiiiiiiiiii .

| © UCLES 2024 @ 0653/33/0/N/24
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(ii) Fig. 1.2 is a graph showing the effect of temperature on an enzyme.

A
/

\

\
enzyme \
activity \

/ \
/
/
\
\
A,/
/ \
\
pd \
0+= )
0O 10 20 30 40 50 60 70 80
temperature/°C
Fig. 1.2

Describe the effect of temperature on enzyme activity shown in Fig. 1.2.

Include data in your answer.

..................................................................................................................................... [2]
(c) Fats are digested in the alimentary canal.
(i) Circle one food that is a principal source of fat.
bread cheese oranges tomatoes
[1]
(i) Use two words to complete the sentence.
The name of the test for fatsisthe ...
test.
[1]

[Total: 9]
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5

A student investigates the rate of reaction between pieces of calcium metal and dilute

hydrochloric acid.
The mass is recorded every 30s during the reaction.

Fig. 2.1 shows the apparatus.

cotton wool
conical flask
bubbles of hydrogen gas
5 dilute hydrochloric acid
pieces of calcium metal °
[ — ]
balance
[ 210.25, ﬂ/
Fig. 2.1

(@) The reaction produces hydrogen gas.

(i) Complete the word equation for this reaction.

+ — + hydrogen

(ii) Describe the test for hydrogen gas.

State the observation for the positive result.

(iii) The conical flask becomes hot during the reaction.

State the term for chemical reactions that release heat.

| © UCLES 2024 ﬁ 0653/33/0/N/24
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(b) The student repeats the experiment using iron, magnesium and zinc instead of calcium.

The pieces of metal used are all the same size.
The dilute hydrochloric acid is in excess.

Table 2.1 shows the results.

Table 2.1
mass of conical flask + acid + metal
/s
calcium iron magnesium zinc

0 210.25 211.55 212.50 209.50
30 209.35 211.25 211.80 209.10
60 208.30 210.85 210.90 208.70
90 207.20 210.50 210.15 208.35
120 206.30 210.15 209.40 207.80

(i) Table 2.2 shows the change in mass for three of the metals.

Complete Table 2.2 by calculating the change in mass for zinc.

Table 2.2
metal change in mass/g
calcium 3.95
iron 1.40
magnesium 3.10
zinc

[1]

| © UCLES 2024 @ 0653/33/0/N/24 I
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(ii) Use the information in Table 2.1 and Table 2.2 to identify the least reactive metal.

Explain your answer.

(c) lIronis a transition element.

(i) State two physical properties of iron.

(ii) Iron is used to make alloys.

Suggest why alloys are used instead of pure metals.

| © UCLES 2024 @ 0653/33/0/N/24
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3 (a) Fig. 3.1 shows the electrical symbol for a circuit component.

(b) Fig. 3.2 shows a circuit used to determine the resistance of resistor X.

— k- {—

®

Fig. 3.2
The reading on the ammeter is 0.16A.
The reading on the voltmeter is 2.4 V.
Calculate the resistance of resistor X.

Give the unit of your answer.

resistance = ... unit .......... [3]

| © UCLES 2024 @ 0653/33/0/N/24 I
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(c) (i)

(ii)

| © UCLES 2024
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Resistor Y is connected in series with resistor X, as shown in Fig. 3.3.

- {—

Y ®

Fig. 3.3

Describe how the reading on the ammeter in Fig. 3.3 compares with the reading on the
ammeter in (b). Give a reason for your answer.

(== T[] o SRR TP

LIS 1O

Resistor Y is now connected in parallel with resistor X, as shown in Fig. 3.4.

— b —
0§

| |

m
Y

Fig. 3.4

Describe how the reading on the ammeter in Fig. 3.4 compares with the reading on the
ammeter in (b). Give a reason for your answer.

(=Y T 11 o T

LIS T

[Total: 7]
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4 (a) Fig.4.1is adiagram of the circulatory system in humans where the arrows show the direction
of blood flow.

Fig. 4.1

(i) Identify the part of the heart labelled X in Fig. 4.1.

(ii) A student states that the part labelled Y in Fig. 4.1 is the pulmonary artery.

Describe evidence from Fig. 4.1 that supports this statement.

(iii) Describe what happens to the flow of blood through the circulatory system during
increased physical activity.
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(b) Two components of blood are red blood cells and plasma.

State one similarity between the function of red blood cells and the function of plasma and
one difference.

][ 011 =T USSP PSUERPR

(c) White blood cells are another component of blood.

(i) State the name of one structure found in a plant cell but not found in a white blood cell.

[Total: 9]

| © UCLES 2024 @ 0653/33/0/N/24 [Turn over I



* 0000800000012 *

5 (a) Complete the sentences about air.

Use the words from the list. Each word may be used once, more than once or not at all.
compound methane mixture nitrogen oxygen

* AINSa . :

*  The gas with the largest percentage in clean airis ............ccccccccevueiiiiiiinnnnnns .

o 21% of clean airis ......oveeeeeeeeeeeeeean .

3]
(b) Fig. 5.1 shows models of the molecular structures of two air pollutants, A and B.
Key
% O sulfur atom
& O oxygen atom
pollutant A pollutant B ° carbon atom
Fig. 5.1
(i) State the name of pollutant A.
..................................................................................................................................... [1]
(ii) Pollutant B is carbon monoxide.
State one effect of carbon monoxide on human health.
..................................................................................................................................... [1]

(c) Methane is a greenhouse gas.

Fig. 5.2 shows the molecular structure of methane.
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(i) State the group of hydrocarbons to which methane belongs.

(ii) Draw lines to show which descriptions are true for methane.

One line has been drawn for you.
description

main constituent of natural gas

generally unreactive

methane

hydrocarbon

unsaturated

decolourises aqueous bromine

[2]

(iii) Complete the dot-and-cross diagram in Fig. 5.3 to show the bonding in a methane
molecule, CH4.

Show all the outer shell electrons.

G < g

Fig. 5.3
[1]

[Total: 9]
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Fig. 6.1 shows a horse pulling a cart along a flat, horizontal road.

horse cart

Fig. 6.1

The horse and cart move forward at a constant speed of 3.2km/h.

(@) Complete the sentences about the horse using one word in each gap.
The horse is moving at constant speed, sothe ............ccciiine energy of the horse
must be constant.
The horse is moving along a flat, horizontal road, sothe ..............oiiiii . potential
energy of the horse must be constant.
The o, of the horse is related to the work done by the horse

and the time taken to do the work.

[3]

(b) Calculate the time taken, in hours, for the horse and cart to move a distance of 4.0km.
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(c) The horse pulls the cart forward with constant force F.

Fig. 6.2 shows force F acting on the cart.

Fig. 6.2

Force F keeps the cart moving at constant speed.

Suggest why force F does not increase the speed of the cart.

............................................................................................................................................. [2]
(d) The hearing range of the horse is different from the hearing range of a healthy human.
The range of audible frequencies for the horse is 55Hz to 33.5kHz.
(i) State whatis meant by a frequency of 55Hz.
..................................................................................................................................... [1]

(ii) Use data to describe how the hearing range of the horse is different from the hearing
range of a healthy human.

[Total: 10]
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Plants manufacture carbohydrates by the process of photosynthesis.

The carbohydrates are then stored as starch in the leaves.
(@) Three plants of the same type, A, B and C, are placed in different conditions.
After two days, a leaf from each plant is tested with iodine solution.

Table 7.1 shows the results.

Table 7.1
plant conditions colour of iodine solution
A carbon dioxide available but no light orange
B carbon dioxide and light available blue-black
Cc light available but no carbon dioxide orange

(i) Explain why the result for plant B is different from the results for plants A and C.

..................................................................................................................................... [2]
(ii) Plants need chlorophyll for photosynthesis.
Circle the mineral ion needed by plants for making chlorophyll.
calcium magnesium potassium sodium zinc
[1]
(iii) Water is a raw material for photosynthesis.
Complete these sentences about the movement of water in a plant.
*  Water enters the roots through root .............ccccccoiiiiiiiiiinnns cells.
*  Water is transported from the roots to the leaves in ...........cccccceeeieieieieeennnnnnnn. vessels.
*  Wateris then lost from the leaves through pores (holes) called .............ccocoeiiiiiieeinene .
[3]
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(b) Plants are the producers in a food chain.

Fig. 7.1 shows information about organisms in one food chain.

(i) Construct a food chain using all the organisms in Fig. 7.1.

(ii)

| © UCLES 2024

butterflies feed on parts of flowers
frogs eat the butterflies
herons eat the frogs

Fig. 7.1

Identify the primary consumer in Fig. 7.1.

0653/33/0/N/24
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Fig. 8.1 shows apparatus for the electrolysis of dilute sulfuric acid using inert electrodes.

Y )
| —test-tube

dilute sulfuric acid—___

Fig. 8.1
(@) (i) Label the cathode on Fig. 8.1.
(ii) State the name of the product formed at the:
positive electrode ...

negative electrode. ...

(iii) State the name of an element used to make inert electrodes.

(c) Dilute sulfuric acid is the electrolyte in this electrolysis.
Complete the sentence about electrolytes.

Electrolytes must be in aqueous solution or ..........ccccoviviiiiiiiiicien e,

| © UCLES 2024 @ 0653/33/0/N/24

| ___—glass container

[1]

for electrolysis to occur.

[1]
[Total: 6]
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Fig. 9.1 shows a candle made of wax.

20

flame

wax

Fig. 9.1

(@) (i) On Fig. 9.1, draw and label a force arrow to show the weight of the candle.

(ii) The mass of the candle is 12g.
Calculate the weight of the candle.

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

(b) The flame of the candle emits visible light and infrared radiation.
Fig. 9.2 shows an incomplete electromagnetic spectrum.

On Fig. 9.2, write infrared in the correct place.

[1]

increasing frequency

A

gamma rays visible light

Fig. 9.2

| © UCLES 2024 @ 0653/33/0/N/24
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(c) The candle is made of wax.

Wax melts at a temperature about half-way between room temperature (20 °C) and the boiling
point of water.

Estimate the melting point of the wax. Show your working.

melting point = ... °C [2]

(d) When wax melts, the volume of the wax increases.

State the effect this has on the density of the wax.
Explain why the density changes in this way. Use ideas about particles in your explanation.
EffECT ON AENSILY . e e e e et e e e e e e e

23 0] =T =1 1o o [PPSR

[Total: 10]
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