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1 Movement is a characteristic of all living organisms.
Which two other characteristics of living organisms provide the energy for movement?

A excretion and nutrition
B growth and sensitivity
C nutrition and respiration
D

respiration and growth

2 Which statement about diffusion is correct?

A It only happens through a partially permeable membrane.
B It only involves water molecules.

C It only occurs between living cells.
D

It only occurs down a concentration gradient.

3 Abiological molecule is analysed and found to contain carbon, oxygen, hydrogen and nitrogen.

What is this biological molecule?

A fat

B glucose
C protein
D starch
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4 Which graph shows the effect of temperature on the activity of an enzyme from a human?

A B
A A
rate of rate of
reaction reaction
I I I I | | I I I I | |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
temperature/°C temperature/°C
C D
A A
rate of rate of
reaction reaction
I I I I | | I I I I | |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
temperature/°C temperature/°C

5 Which substance found in plant cells is needed for photosynthesis?
A chlorophyll
B glucose

C haemoglobin

D

starch

6 Four nutrients are listed.

1 calcium
2 fat

3 fibre

4 iron

Milk and cheese are both good sources of two of these nutrients.
Which two nutrients?

A 1and?2 B 1and4 C 2and3 D 3and4
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7 What happens during digestion?
large pieces of food large molecules
are broken down into | are broken down into
small pieces small molecules
A v v
B v X
C X v
D X X

8 Which vessel does oxygenated blood enter the heart through?
A aorta
B pulmonary artery
C pulmonary vein
D

vena cava

© UCLES 2021 0653/12/0/N/21



GradeMax
Combined_Science - 2021 - Oct/Nov - Paper 12 - QP - Cambridge

5

9 The graph shows the rate and depth of breathing of a student at rest.

A

volume of air
in the lungs

I
0 time/s 15

Which graph shows the rate and depth of breathing of the student immediately after five minutes
of physical activity?

A B
A A
volume of air volume of air
in the lungs in the lungs
I I
0 time/s 15 0 time/s 15
C D
A A
volume of air volume of air
in the lungs in the lungs
I I
0 time/s 15 0 time/s 15
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10 A student sets up an experiment to test the effect of phototropism on a seedling.
The student places the seedling in a box and only allows light through a small gap, as shown.

light

| box

—— seedling

— plant pot

Which diagram shows the expected result of the experiment after two days?

A B Cc D

11 Which row is correct for sexual reproduction?

gametes are offspring genetically

formed identical to parents
A no no
B yes no
C no yes
D yes yes

12 The diagram represents four organisms in a food chain.
T->U->V->W

Which organisms are consumers?

A T, UandV B T,UandW C T,Vand W D U,VandW
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13 The diagram shows part of the carbon cycle.
Which stage in the cycle produces oxygen?
_ | carbon dioxide | _
(" 4 - in the air N N
A
decomposition
A B C D
carbohydrates,
fats and proteins carbor_1 compounds
in dead matter in fuels
/ A
death
carbohydrates, /
fats and proteins death
in animals
Y
carbohydrates and J
proteins in green plants

14 Which diagram shows a gas made up of molecules?
A B (o D

o °| |2

00® |(G®

15 Which piece of apparatus is used to measure exactly 12.6 cm® of dilute hydrochloric acid?

B Cc D

50cm? N
50 cm?
50cm? cm

25cm?d )
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16 Which process is not a chemical change?

A electrolysis of molten lead bromide

fractional distillation of petroleum

B
C oxidation of copper
D

rusting of iron

17 The diagrams represent the particles in substances X, Y and Z.

Which row identifies the element, the compound and the mixture?

Y

o @
o0 OO
(00)

OOOO

OOOOOO

element compound mixture
A X z
B X z Y
Cc Y X z
D z Y X

18 The equation for the complete combustion of propane, C3Hg, is shown.

What are x and y?

CsHs + xO, —» 3CO, + szO

O O w »

a o0 W w

o »~ 00 b
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19 The electrolysis of dilute sulfuric acid is shown.

™ ™
o o
(o]
\ 3 o
o le)
) |
inert electrodes —
‘o) o

Which statement about this process is correct?

A

B
C
D

20 The initial temperature of a sample of water is measured.

Ammonium nitrate is mixed with the water. The final temperature is measured.

Hydrogen is formed at the positive electrode.

Oxygen is formed at the cathode.

The inert electrodes are made from iron.

More hydrogen is formed than oxygen.

The diagram shows the thermometer readings.

initial temperature

21

20

dilute sulfuric acid

19

18

final temperature

GradeMax

Which row shows the initial temperature, the final temperature and the type of reaction that

occurs?
initial final tvoe of
temperature temperature rggction
/°C /°C
A 20.4 18.7 exothermic
B 21.6 19.3 exothermic
C 20.4 18.7 endothermic
D 21.6 19.3 endothermic
© UCLES 2021 0653/12/0/N/21
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21 Hydrogen peroxide decomposes to form water and oxygen.

Which changes in temperature and in concentration both reduce the rate of this reaction?

10

temperature of concentration of
hydrogen peroxide | hydrogen peroxide

o o W >»

decrease decrease
decrease increase
increase decrease
increase increase

22 Ammonia dissolves in water.

Which test shows that the solution has a pH of 9?

A

B
C
D

Blue litmus paper stays blue.
Red litmus paper turns blue.
Universal indicator paper turns green.

Universal indicator paper turns blue.

23 A piece of damp blue litmus paper is placed in a gas.

The litmus paper turns red and then turns white.

What is the gas?

A

B
C
D

carbon dioxide
chlorine
hydrogen

oxygen

24 Which statement about transition elements is not correct?

A

B
C
D

They can act as catalysts.

They can be metals or non-metals.
They have high densities.

They have high melting points.
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25 Brassis an alloy.

What is brass?

A

B
C
D

26 Magnesium carbonate reacts with dilute hydrochloric acid.

a compound containing two metallic elements
a compound containing two non-metallic elements
a mixture containing two metallic elements

a mixture containing two non-metallic elements

Calcium carbonate decomposes when heated.

Which gas is produced in both reactions?

A

B
C
D

carbon dioxide
carbon monoxide
chlorine

hydrogen

27 Substance X contains only single bonds.

Substance X burns in oxygen to form carbon dioxide and water.

What is substance X?

A ethene
B methane
C carbon
D propene
© UCLES 2021 0653/12/0/N/21
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28 Which distance—time graph represents an object moving with decreasing speed?

A B
A i
distance distance
0 > 0 >
0 time 0 time
C D
A i
distance distance
0 = 0 >
0 time 0 time

29 What is the unit for force and what is the unit for weight?

force weight
A kg kg
B kg N
C kg
D N
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30 An empty measuring cylinder has a mass of 65g. A liquid is poured into the cylinder to the level
shown.
measuring =~
cylinder —
cm® =
liquid — =

The mass of the measuring cylinder and liquid is now 120 g.
What is the density of the liquid?

A 0.89g/cm’ B 0.95g/cm® cC 1.1g/cm® D 21g/cm®

31 Which two quantities are needed to calculate the work done by a force on an object?
A the size of the force and the acceleration of the object
B the size of the force and the distance travelled by the object in the direction of the force
C the size of the force and the mass of the object

D the size of the force and the time for which the force acts

32 What is the source of energy for a geothermal power station?

A heat from hot rocks in the Earth

B heat from sunlight striking the Earth

C heat produced by burning fossil fuels that are found in the Earth
D

heat produced by friction as air moves over the surface of the Earth

33 Which statements about liquids and gases are correct?

1 Molecules in gases are further apart than molecules in liquids.
2 Molecules in liquids and gases are arranged randomly.

3  When a liquid evaporates, the temperature of the remaining liquid decreases.

A 1and2only B 1and3only C 2and3only D 1,2and3
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34 What is the method of thermal energy transfer in a solid metal bar?

35

36

37

A conduction
B convection
C evaporation
D

radiation

A ray of light passes through a glass window.

Which path does it take?

: . A
air glass air
/ ?
C
//”
ray of
light

Elephants can hear sounds with frequencies between 10 Hz and 12 kHz.

Which frequency of sound can be heard by both elephants and humans with healthy ears?

A 10Hz B 15Hz C 1500Hz D 15000Hz

Two charged objects 1 and 2 are close to each other.

Which row describes the force between the objects for the charges shown?

cha_rge on cha_rge on force
object 1 object 2
A negative negative attraction
B negative positive no force
C positive negative attraction
D positive positive no force
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38 A circuit contains a battery connected to a resistor.

GradeMax

Which values of electromotive force (e.m.f.) and resistance produce the smallest current in the

circuit?
e.m.f./V resistance/Q
A 6.0 10
B 6.0 20
Cc 24 80
D 24 160

39 The diagrams show four circuits, each containing an ammeter and two lamps with different

resistances.

Which circuit shows an ammeter with a reading equal to the current in each lamp?

A

B

I
||
®

Cc

R—
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40 The diagram shows a circuit with four labelled components.
One component breaks the circuit automatically when the current becomes too large.

Which component does this?
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