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1 (a) Fig. 1.1 shows some of the organs of the human body.

Fig. 1.1

(i) Complete the labels in Fig. 1.1 to show the names of the organs. [3]
(ii) One function of organ X is digestion.

State one other function of organ X.

..................................................................................................................................... [1]
(iii) Name the organ that pumps blood around the body.

..................................................................................................................................... [1]
(iv) Name the part of the body where egestion occurs.

..................................................................................................................................... [1]
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(b) Enzymes are involved in digestion.

Fig. 1.2 is a graph that shows the effect of pH on the activity of three enzymes.

A
enzyme A enzyme B
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enzyme | \
activity I “
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/ \ S
/ Y
T T T T ,{ T T ... I\ T T T
0 1 2 3 4 5 6 7 8 9 10 11
pH
Fig. 1.2

(i) Describe the effect of pH on enzyme A.
Use data from the graph in your answer.

..................................................................................................................................... [2]
(ii) The mouth has an average pH of 6.7.

Identify which enzyme in Fig. 1.2 is found in the mouth.

Explain your answer.

eNZYMEe .....ccevuveeene

L=y o] F= T =1 1o o [PPSRt
(ili) Enzymes are involved in the clotting of blood.

Circle the component of blood which is also involved in clotting.

plasma platelets red blood cells white blood cells

[1]

[Total: 11]
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2 Natural gas and petroleum are two types of fossil fuel.

(@) Name one other fossil fuel.

............................................................................................................................................. [1]
(b) State the main constituent of natural gas.
............................................................................................................................................. [1]
(c) Petroleum is separated by the process shown in Fig. 2.1.
/ni—» refinery gas
—, —— gasoline
1 L
., —— naphtha
1 L
_|'_‘|__
— —— gas oil
1
_Il—l
petroleum ———— I_[
|£—> bitumen
Fig. 2.1
(i) Name this process.
..................................................................................................................................... [1]
(ii) State one use for bitumen.
..................................................................................................................................... [1]
(d) Ethane and ethene are both hydrocarbons.
Ethane is an alkane.
Ethene is an alkene.
(i) Two compounds are made during the complete combustion of ethane and of ethene.
Water is one of these compounds.
Identify the other compound.
..................................................................................................................................... [1]
(ii) Describe one difference between molecules of ethane and molecules of ethene.
..................................................................................................................................... [1]
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(e) The structure of a molecule of another hydrocarbon is shown in Fig. 2.2.

H H H
o
H—C—C—C—H
]

H H H
Fig. 2.2

Deduce the formula of this hydrocarbon.

[Total: 7]
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3 Fig. 3.1 shows a car moving forward along a road. The road goes over a hill.

not to scale
Fig. 3.1
Fig. 3.2 shows a speed-time graph for the car shown in Fig. 3.1.
15
10
speed L
m/s 8
5
0
0 1 2 3 4 5 6 7 8 9
time/s
Fig. 3.2
(a) State the speed of the car before it reaches the hill.
.................................................. m/s [1]
(b) (i) State whatis meant by the term acceleration.
..................................................................................................................................... [1]
(ii) On Fig. 3.2 write an X at a point on the graph when the car is accelerating. [1]
(c) The journey shown in Fig. 3.2 is a total distance of 83m.
Calculate the average speed of the car.
SPEEA = ..ot m/s [2]
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(d) Fig. 3.3 shows the car moving forward along a level road at a constant speed.

Fig. 3.3
(i) On Fig. 3.3 draw a force arrow to show the driving force acting on the car. [1]

(ii) Suggest why there has to be a driving force to keep the car moving at constant speed.

(e) The car engine uses gasoline (petrol) to do work to move the car along the road.
Complete the sentence below that describes the useful energy change as the car moves.

The gasoling ProVIAES ......ccooveeiiiieeiiiee e eeeaeeees energy that is changed

INTOthe ..o energy of the moving car.

[2]

[Total: 9]
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4 (a) The boxes on the left show parts of the male reproductive system.
The boxes on the right show functions of these parts.

Draw one straight line from each part to its function.

name of part function

secretes fluids for sperm to

scrotum s, .
swim in, forming semen

sperm duct transfers sperm to the urethra

sac that holds the testes outside

prostate gland the body

[2]

(b) Fig. 4.1 shows the female reproductive system.

Fig. 4.1

Identify the letter A, B, C or D on Fig. 4.1 that shows:
where sperm is transferred by the penis during sexual intercourse ........................

where the fetus develops. ........ccccceveeeee.

[2]
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(c) Female body temperature can change during the menstrual cycle.

Fig. 4.2 shows the body temperature of one female during her menstrual cycle.

37.0
. .
36.8 NG ¥
4 \
body 36.6 / X
temperature _ / N
/1°C 36.4 +HHA e =
¥ 3 |
I
36.2
36.0 +

012345678 91011121314151617 18192021 222324 252627 2829
day of menstrual cycle

Fig. 4.2
This female releases an egg on day 14 of her menstrual cycle.

(i) Identify the body temperature of this female when she releases the egg.

...................................................... °C [1]
(ii) Name the part of the female reproductive system that releases the egg.
..................................................................................................................................... [1]
(iii) Describe the body temperature of this female between day 25 and day 29.
..................................................................................................................................... [1]

[Total: 8]
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5 (a) Aniron paperclip, shown in Fig. 5.1, is used to hold pieces of paper together.

D)

Fig. 5.1

Iron can be described as a strong metal.

Name one other property of iron that makes it suitable for use as a paperclip.

............................................................................................................................................. [1]
(b) A spanner, shown in Fig. 5.2, is made from an alloy of iron.
Fig. 5.2
(i) Describe what is meant by an alloy.
..................................................................................................................................... [1]
(ii) Suggest why the spanner is made from an alloy of iron and not from pure iron.
..................................................................................................................................... [1]

(c) Lithium, sodium and potassium are Group | metals.
Describe the trend in density and the trend in reaction with water of the Group | metals going
down the group.

o 1= 1= 1
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(d) Copper and iron are part of a collection of metals in the Periodic Table.

(i) State the name of this collection of metals.

(ii) Copper and iron are less reactive than Group | metals.
Copper and iron have high melting points and high densities, but Group | metals do not.

State one other property of copper and iron that is not a property of Group | metals.

..................................................................................................................................... [1]
(e) When sodium reacts with chlorine, sodium chloride is formed.
Fig. 5.3 shows the electronic structures of a sodium atom and of a chlorine atom.
sodium atom chlorine atom
Fig. 5.3
Sodium chloride contains sodium ions and chloride ions.
Complete Fig. 5.4 to show the electronic structures of a sodium ion and a chloride ion.
sodium ion chloride ion
Fig. 5.4
[2]
[Total: 9]
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6 Fig. 6.1 shows a flask containing gas being heated in a water-bath. The water-bath is made of
copper.
A U-tube containing water is connected to the flask.

thermometer\
\\
flask

| —U-tube

water ]
water
,/
\ ) U

water-bath

Bunsen burner
made of copper

tripod

Fig. 6.1

(a) As the water-bath is heated, the reading on the thermometer increases.
Name the processes by which thermal energy is transferred:

through the copper

© UCLES 2021 0653/32/F/M/21
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(b) The water in the U-tube is at the same level on each side when the water-bath is at 20 °C.
As the temperature in the water-bath increases, the water levels in the U-tube change.

(i) Predict how the water levels in the U-tube look when the temperature has increased.

Draw your prediction on Fig. 6.2.

q

U-tube
/

N/

Fig. 6.2
[1]

(ii) Explain your prediction in terms of the motion and separation of the gas molecules inside
the flask.

(c) After a time the thermometer reads 100 °C.
State what happens to the water in the water-bath at this temperature.
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(d) The flame from the Bunsen burner is visible.

(i) Fig. 6.3 shows an incomplete electromagnetic spectrum.
On Fig. 6.3 write visible light in its correct position on the electromagnetic spectrum.

gamma

L ultraviolet microwaves
radiation

Fig. 6.3
[1]

(ii) The Bunsen burner also produces sound. Fig. 6.4 shows a diagram of the sound wave
emitted by the Bunsen burner.

A
JAAVAAVIRVIRV

Fig. 6.4

Show clearly on Fig. 6.4 the wavelength of the sound wave. Label it W. [1]

[Total: 8]
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7 (a) Fig. 7.1 shows part of a food web from a lake.

water beetle

duck
freshwater caddis fly N
snail larva
/ water flea
pondweed algae
Fig. 7.1

(i) Identify one tertiary consumer shown in the food web in Fig. 7.1.

(ii) Identify one herbivore shown in the food web in Fig. 7.1.

(iii) The food web is not complete.

Ducks eat freshwater snails and pondweed.

Draw two arrows on Fig. 7.1 to complete the food web to include this information. [1]

© UCLES 2021 0653/32/F/M/21
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(b) Pondweed can be used to investigate photosynthesis.

Fig. 7.2 shows how the gas made by the process of photosynthesis can be collected.

gas
7
o

test-tube

/

3 (Dbeaker

\}‘ - water
\ / funnel

/ pondweed

Fig. 7.2

(i) State the name of the gas that collects in the test-tube.

(ii) When the light is switched off the experiment in Fig. 7.2 is in the dark and the amount of
gas being produced by the pondweed changes.

Suggest the change in the amount of gas being produced by the pondweed when the
light is switched off.

Give a reason for your answer.
change in the amount Of Gas .......coooiiiiiii s

LIS 5T

[2]

(c) Water is needed for the process of photosynthesis.

Name the vessels in the plant that transport water.

............................................................................................................................................. [1]
(d) Glucose is made by the process of photosynthesis.

Plants use another process to release energy from glucose.

Name the process that releases energy from glucose.

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

[Total: 8]
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8 (a) Anatom of lead is represented by the symbol shown.
207 P b
82
(i) Deduce the number of electrons and number of neutrons in this atom.
electrons
NEeUtrons ...

[2]

(ii) The proton number (atomic number) of lead is 82.
Define the term proton number.

(iii) State the charges of protons, neutrons and electrons.
ProtONS ..ooveveieeiiiee e
NEULIONS .iiiiiiiiiii e

electrons ...,

[1]
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(b) Lead is extracted from molten lead(II) bromide using the apparatus shown in Fig. 8.1.

low voltage
d.c. supply

[

ol o
molten [ [
lead(II) bromide
N 2/
Fig. 8.1

(i) Name the process shown in Fig. 8.1.

..................................................................................................................................... [1]
(ii) State the name of the electrode at which lead forms.
..................................................................................................................................... [1]
(c) Lead is extracted from lead(II) oxide, PbO, by heating with carbon.
Carbon dioxide is also made in this endothermic reaction.
(i) Describe what is meant by an endothermic reaction.
..................................................................................................................................... [1]
(ii) Complete the word equation for this reaction.
+ - lead +
[1]
(iii) Circle the word to show whether lead(II) oxide is oxidised or reduced in this reaction.
Explain your answer.
oxidised reduced
L= 0] F= T =1 1o o PSP
[1]
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(d) Ateacher has a different compound of lead.
When this compound of lead reacts with dilute hydrochloric acid, carbon dioxide is formed.

Suggest the name of this compound of lead.

[Total: 10]
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9 (a) Two identical street lamps are connected in parallel to the mains electricity supply. Each lamp
has its own switch.

(i) Complete the circuit diagram for these lamps.

electricity
supply

—

[3]
(ii) The voltage of the electricity supply is 220V. The current flowing in one lamp when lit is
0.40A.
Calculate the resistance of one lamp.
State the unit of your answer.
resistance = .........cccceevinnnnnn, unit .o [3]

(iii) Circle the correct value for the current from the electricity supply when both lamps are lit.
Give a reason for your answer.

0.2A 04A 0.8A

© UCLES 2021 0653/32/F/M/21
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(b) Fig. 9.1 shows a street lamp seen by a car driver looking at the reflection in the car mirror.

Draw a ray diagram to show how a light ray from the lamp is reflected to the driver’s eye. Your
drawing should include the normal at the mirror.

(&

mirror

N

street lamp driver’s eye

Fig. 9.1
[3]

[Total: 10]
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