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READ THESE INSTRUCTIONS FIRST
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There are forty questions on this paper. Answer all questions. For each question there are four possible
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Choose the one you consider correct and record your choice in soft pencil on the separate Answer Sheet.

Read the instructions on the Answer Sheet very carefully.
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Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 16.
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1 Which is a characteristic of all living organisms?

A breathing
B eating
C egestion
D

movement

2  Which process depends on diffusion?

A circulation

B digestion

C gaseous exchange
D

phagocytosis

3 The graph shows the effect of temperature on the rate of an enzyme-controlled reaction.

A

4
3
rate of
reaction
2 5
1
temperature
Where on the graph has all the enzyme been denatured?
A 1 B 2and3 C 3and4 D 5

4 What is the main use in the human body of carbohydrate?
A insulating against cold
B making growth possible
C providing energy
D

rebuilding damaged tissues
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5 Which mineral salt and which vitamin does a child need to produce strong bones?

mineral salt vitamin
A calcium C
B calcium D
C iron C
D iron D

6 The diagram shows a section through the heart.
To ensure that blood will flow to the lungs, which valve must be closed?

B C

7 The drawing shows some blood, as it appears under the microscope.

Which part carries glucose to muscles?

A
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8 The diagram shows some structures in the human thorax (chest).

Into which part does carbon dioxide pass immediately after leaving the blood?

9 The diagram shows the shoots of a tray of seedlings in a box. Light enters the box as shown.

__— box

I
light entering —

through hole

| shoots

in the box NN ﬂ/k/tray

Which diagram shows the phototropic response of the shoots after 48 hours?

A

hole — |
covered

" |LCECEr

© UCLES 2015 0653/12/0/N/15

21171




GradeMax
Combined_Science - 2015 - Oct/Nov - Paper 12 - QP - Cambridge

5

10 When an athlete prepares for the start of a sprint race, excitement causes the concentration of a
hormone in the blood to increase.

What effects does the hormone have on the blood glucose concentration and the heart rate of the

athlete?
A decreases decreases
B decreases increases
C increases decreases
D increases increases

11  Which structure in a flower produces pollen?

A sepal

B stamen
C stigma
D style

12 When does the development of a baby begin?
A ejaculation of semen
B fertilisation of the ovum
C implantation in the wall of the uterus
D

start of the mother’s menstrual cycle
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13 The diagram shows part of the carbon cycle.

carbon dioxide in air

\

A
3

carbon compounds
in animals

A

2

carbon compounds
in plants

Where does respiration occur?

A 1only B 2and3 C 3and4 D 3only

14 ® and @ represent atoms of two different elements.

Which diagram represents molecules?
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15 In an experiment, a mixture of 0.5g of copper and 3g of zinc is added to an excess of dilute
sulfuric acid.

The copper acts as a catalyst.

After all the zinc has dissolved, the resulting mixture is filtered.

solid X

aqueous zinc sulfate
and unreacted acid

What is solid X and what is its mass?

solid X mass of pure X
A copper less than 0.5¢g
B copper 0.5¢
C copper(Il) oxide 0.5¢g
D copper(Il) oxide greater than 0.5¢g

16 ElementY has a proton number of 18 and a nucleon number of 40.
Which statements about element Y are correct?

1 It has 40 neutrons in its nucleus.
2 It has 22 electrons.

3 Itis unreactive.
4

Itis in Group 0 of the Periodic Table.

A 1and?2 B 2and3 C 2and4 D 3and4
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17 The structure of a hydrocarbon is shown.

What is the formula of the hydrocarbon?

A CsHs B GCsHg C C4Ho D C4Hqpo

18 The apparatus shown is set up.

lamp

electrodes *L i‘ /
J_‘J solid
crucible—— \ / lead(II) bromide

heat

The crucible needs to be heated for the lamp to give out light.
Why is heat needed?

A An exothermic reaction takes place in the crucible.
B Electrodes only conduct electricity when hot.

C Heat causes the lead(II) bromide to react with air.
D

The lead(II) bromide must be molten.
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19 Four different solids are added to water. The initial and final temperatures are recorded.

Which change is the most exothermic?

initial final
temperature | temperature

/°C /°C

A 19 30

B 20 25

C 22 18

D 25 14

20 Which method cannot be used to investigate the rate of a chemical reaction?

A

B
C
D

Measuring the change in the mass of catalyst.

Measuring the change in the mass of the reaction mixture.

Measuring the time taken for the reaction to complete.

Measuring the volume of gas produced.

21 Sulfuric acid reacts with potassium hydroxide.

What are the products of this reaction?

potassi_um potassium c_arb_on water
hydroxide sulfate dioxide
A v X v v
B X v X v
Cc X v v v
D X v X X

22 A substance reacts with dilute acid, producing a gas.

The gas ignites with a pop when tested with a lighted splint.

What is the substance?

A copper

B copper(Il) oxide

C magnesium

D magnesium carbonate
© UCLES 2015
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23 The positions of four elements are shown in the outline of the Periodic Table.

Which element has a high melting point and forms coloured compounds?

24 \Which statement about elements in Period 3 of the Periodic Table is correct?
A All the elements in Period 3 are metals.
All the elements in Period 3 are non-metals.

Metals are on the left, non-metals are on the right.

O O

Non-metals are on the left, metals are on the right.

25 A small piece of a solid element is dropped into a bowl! of water.
The element floats on the water, fizzes and burns with a lilac flame.

What is the element?

A copper

B potassium
C sodium

D zinc

26 When water is purified it is passed through large tanks of sand.
What is the purpose of the sand?

A toremove all harmful bacteria

B to remove coloured soluble impurities
C toremove small insoluble particles
D

to remove tree branches and other large objects

© UCLES 2015 0653/12/0/N/15
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27 Methane, ethane and propane are all alkanes. Their formulae are shown below.
methane, CH,4
ethane, CyH;g
propane, C3Hg
Which statement is not correct?

A All three of these compounds are hydrocarbons.
B All three of these compounds burn.

C Methane is the main constituent of natural gas.
D

Propane burns completely to form carbon dioxide and hydrogen.

28 In arace, a car travels 60 times around a 3.6 km track. This takes 2.4 hours.

What is the average speed of the car?

A 1.5km/h B 90km/h C 144km/h D 216km/h

29 Which quantity is measured in newtons?
A density
B energy
C potential difference
D weight

30 A student tries to determine the density of a metal block. First he measures the mass of the block
and finds its weight. Next he measures the length of the sides of the block and calculates its
volume. Finally he divides the weight by the volume.

The student has made a mistake.

What should he do to determine the density?

A divide mass by volume
B divide mass by weight
C divide volume by mass
D

divide volume by weight
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31 What is the unit for work and what is the unit for power?

work power
A J N
B J W
Cc N W
D w J

32 A person lifts boxes of equal weight on to a platform.

boxes

_@J platformj 5

Which quantity will not affect the work done by the person?

A

B
C
D

the height of the platform above the ground
the number of boxes lifted
the time taken to lift the boxes

the weight of the boxes

33 Which statement about the molecules of a gas at 0°C is correct?

A

B
C
D

They do not move.
They move about randomly.
They move around each other in circular orbits.

They vibrate about fixed positions.

© UCLES 2015 0653/12/0/N/15
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34 An electric kettle contains a metal heating element.

heating element

13

water

GradeMax

What are the main processes by which heat energy is transferred from the element to the water,

and throughout the water?

heat transfer

process

element to water

throughout water

conduction
conduction

convection

O O W »

radiation

convection
radiation
radiation

conduction

35 Aray of light in glass is incident on a boundary with air.

Which path does the light take when the angle of incidence x is significantly less than the critical

angle?

I

I

I

I

1

1

I

I

:

. I
air !
glass |
1

I

I

I

I

I

I

i

ray of
light
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36 The diagram represents the electromagnetic spectrum. Sections P and Q are not named.

gamma = ultraviolet visible infra-red Q radio
rays waves light waves waves

Which type of wave does P represent, and which type of wave does Q represent?

P Q
A microwaves sound waves
B microwaves X-rays
C sound waves microwaves
D X-rays microwaves

37 A student measures the speed of sound. He claps his hands and the sound reflects from a wall
which is 100 m away from him.

wall

student

timer

Y

100m

An electronic timer detects the echo of the sound 0.60s after it is made.

Which calculation should the student use to determine the speed of sound?
mm/s B 100 /s C &m/s D &m/s
0.60 1.2 0.30 0.60
38 A negative ion X is close to a positive ion and another negative ion. Electrical forces act on ion X
because of the charges in the other two ions.

Which diagram shows the directions of the two forces acting on ion X?

¢ A B C D
positive
ion \@ @ @ @

\C%n X ion X ion X ion X
negat_ive/G> @ CS( @)E) @/GD\

ion
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39 The diagrams show four arrangements of resistors.

Which arrangement has the smallest total resistance?

A B
40

—L

20 20
—e —— — — —

40

—
C D

40 40 4Q

— — — —

40 Two identical lamps P and Q are connected in a circuit as shown in the diagram.

-

—&

The circuit is now switched on.
Which statement is correct?

A Each lamp can be switched off independently.
B If lamp Q breaks, lamp P stays alight.

C Lamp P is brighter than lamp Q.
D

The current is the same in both lamps.
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