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1 Fig. 1.1 shows a diagram of a section through a heart.

Fig. 1.1

(@) (i) Name the part labelled X on Fig. 1.1.

....................................................................................................................................... [1]
(i) On Fig. 1.1, draw a label line and the letter V to show one of the ventricles of the heart.
[1]
(b) Name the main blood vessel that transports blood from the heart to the lungs.
............................................................................................................................................... [1]
(c) Describe how the heart moves blood from the heart to the rest of the body.
............................................................................................................................................... [2]
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(d) The boxes on the left show the components of blood.

3

The boxes on the right show the functions of these components.

Draw one line from each component of blood to its correct function.

component of blood

red blood cells

white blood cells

platelets

plasma

© UCLES 2018
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function

phagocytosis and antibody
formation

haemoglobin and oxygen
transport

transport of soluble
nutrients, ions and
hormones

clotting of blood

[2]
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2 Aluminium is a metal and oxygen is a non-metal.

(&) (i) State two general physical properties of metals.

PPN
2RO
[2]

(i) Complete the sentences using words from the list.

Each word may be used once, more than once or not at all.

atom electrons five molecule
protons Six three two

The formula of aluminium oxide, ALO5; ShOWS ...,

aluminiumions and ... oxide ions.

There are fTEWET .....coeviiiiiiiie e in an aluminium ion, Al3*, than there

areinan aluminium ............cccc . [3]

(b) Aluminium is formed at the cathode during the electrolysis of aluminium oxide.
Fig. 2.1 shows this process.
d.c. power
supply
o ®
/ electro]yte cqntaining
u aluminium oxide
Fig. 2.1

(i) On Fig. 2.1, label the cathode using the letter C. [1]
(il) Name the element that forms at the anode.

....................................................................................................................................... [1]
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(c) Fig. 2.2 shows a chemical test for the presence of nitrate ions, NO,™.
damp red litmus paper

7

N r

solution containing nitrate ions
and sodium hydroxide

/aluminium foil

QS

>
D
Q
—

Fig. 2.2
In this test, nitrate ions are reduced and a gaseous compound of nitrogen is released.

(i) State the meaning of the term reduced.

(i) Name the compound of nitrogen that is released and describe its effect on the damp red
litmus paper.
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3 (a) Fig. 3.1 is a graph showing how the time for the world record for the 100m sprint has

decreased since 1930.

11.00
10.50
X
time/s10.00 %
X
XX
9.50
9.00
1930 1940 1950 1960 1970 1980 1990 2000 2010
year
Fig. 3.1
(i) State the world record time set in 1960.
......................................................... s [1]
(i) In 2009, Usain Bolt ran 100m in 9.58 seconds.
Calculate Usain Bolt’s average speed in this race.
State the formula you use and show your working.
formula
working
average SPeed = ....iiiiiii i m/s [2]
(iii) Complete the sentence below by choosing the correct forms of energy.
As an athlete runs, the ...........ccccvvvvviiiviiiiiiiieeeeee, energy in the food he has eaten
Changes to .......ccvvvieiii e, energy and thermal energy.
[2]
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(b) An athlete trains on a running machine.
The running machine measures his power output.
The faster he runs, the greater his power output.

Explain why the athlete’s power output is greater when he runs faster.

............................................................................................................................................... [1]
(c) Fig. 3.2 shows another athlete running in a long distance race.
She pours water over herself.
She is cooled by the evaporation of the water from her body.
Fig. 3.2
Explain, in terms of particles, how the evaporation of water cools the athlete.
............................................................................................................................................... [2]
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4  Fig. 4.1 shows a diagram of a cell in the body.

Fig. 4.1

(@) Name the cell in Fig. 4.1.

(b) The cell in Fig. 4.1 is involved in a reflex action.

Describe the pathway of a reflex arc from the initial stimulus to the response.

(c) Table 4.1 shows examples of different responses by the body.
Place a tick (v') in the boxes to show all the responses that are reflex actions.

Table 4.1

coughing

running

sleeping

sneezing

sweating

talking

[3]
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(d) Stimuli causing reflex actions can also result in the release of the hormone adrenaline.

Describe the effects of the release of adrenaline on the body.

© UCLES 2018 0654/31/M/3/18 [TU rn over
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5 (a) (i) Complete the general equation for the reaction between an acid and an alkali.

acid + alkali - + water

[1]

(i) Name the type of chemical reaction in (a)(i).

(b) Dilute hydrochloric acid reacts with potassium hydroxide solution.

(i) Complete Table 5.1 by writing the numbers 1, 7 and 13 to show the pH value of each
liquid.

Table 5.1

liquid pH

dilute hydrochloric acid

potassium hydroxide solution

water

[1]

(i) Other than water, name the compound that is produced when hydrochloric acid reacts
with potassium hydroxide.

(iii) Describe how a student could show that the reaction between dilute hydrochloric acid
and potassium hydroxide solution is exothermic.

© UCLES 2018 0654/31/M/J3/18
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(c) Asample of air is collected near a road in a city.
Six of the gases contained in the sample are listed.
carbon dioxide
carbon monoxide
nitrogen
nitrogen dioxide
oxygen
water vapour

(i) State the gases in the list that are elements.

(i) Explain why carbon dioxide is a compound and air is a mixture.

[or=14 0 To] a0 [10) (Lo [T
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12

6 (a) Fig. 6.1 shows the forces acting on a police car when it is travelling at a constant speed.

Fig. 6.1

Four forces, A, B, C and D, are shown.
(i) State which force, A, B, C or D, is the weight of the police car.

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

(i) Compare the size and direction of forces B and D when the car is accelerating in a
forwards direction.

....................................................................................................................................... [2]
(iii) Forces can change the motion of an object.

State one other effect that a force can have on an object.

....................................................................................................................................... [1]
(iv) Name the unit of force.

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

(b) The police car uses a loud siren to alert people.

(i) State how the loudness of the sound of the siren changes when the amplitude of the
sound waves emitted increases.

(i) State how the pitch of the sound of the siren changes when the frequency of the sound
waves emitted is reduced.

© UCLES 2018 0654/31/M/J3/18
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(c) Cars have rear view mirrors to help the drivers see behind the car.

A driver sees a taxi in his mirror as shown in Fig. 6.2.

Fig. 6.2
Use Fig. 6.2 to describe two characteristics of an image seen in a plane mirror apart from
size.
PP
SO PEERR

(d) The bodywork of a car is usually made from steel.
The bodywork of some cars is made from aluminium.
Suggest a simple way of deciding whether the bodywork is made from steel or aluminium.

Explain your answer.

............................................................................................................................................... [1]
(e) The car rolls down a hill with the engine switched off.

State the energy transformation that is taking place.

from (=T 01T (0 )28 (o T energy [1]
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7 (a) Alleles are different forms of genes.
Complete the sentences about genes using the words from the list.

Each word may be used once, more than once or not at all.

alleles carbohydrates cell chromosomes
DNA nuclei protein
Genesare found ON ........ccccoviiii in the nuclei of cells. A gene is a length
Of e that is the unit of heredity and codes for a specific

.................................................... .Agene can be copied and passed on to the next generation.

[3]

(b) Diagram A in Fig. 7.1 shows a person with an attached earlobe.

Diagram B in Fig. 7.1 shows a different person with an unattached earlobe.

Fig. 7.1

The allele for attached earlobes (e) is recessive and the allele for unattached earlobes (E) is
dominant.

One allele is inherited from the mother and one from the father.

(i) State all the possible genotypes for the person in diagram B in Fig. 7.1.

© UCLES 2018 0654/31/M/3/18
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(c) In a population there are more people with unattached earlobes than attached earlobes.

Explain why there are more people with unattached earlobes.

© UCLES 2018 0654/31/M/3/18 [TU rn over
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8 Fig. 8.1 shows apparatus used by a student to investigate the reaction between excess dilute
hydrochloric acid and a piece of limestone.

carbon dioxide

dilute hydrochloric acid

O
\ 8o > \JO

limestone ( ’23

i measuring
. cylinder
O -
flask ]
© ]
i water

Fig. 8.1

(@) Name the chemical compound in limestone that reacts with dilute hydrochloric acid to release
carbon dioxide.

(b) The student measures the volume of carbon dioxide in the measuring cylinder every minute
for seven minutes.

Her results are shown in Fig. 8.2.

50

40 vl

30 /

volume of ,/

carbon dioxide/cm3 /
20 /

10

0 1 2 3 4 5 6 7

time/minutes

Fig. 8.2
(i) Use Fig. 8.2 to find the volume of carbon dioxide released.

VOIUME = o cm? [1]

© UCLES 2018 0654/31/M/J3/18

PMT



17

(i) The student repeats the reaction.
State one change she can make so that a greater volume of carbon dioxide is released.
....................................................................................................................................... [1]
(iii) State two changes the student can make to increase the rate of reaction.
TSR UPTPPPT R
2 e e ee et ee Lt eeeee e ettt — e e e e eee e ettt e e e et et ee e et a e e e e e eeeat bt e aeeeeees
[2]
(c) Awhite solid and a gas are produced when limestone is heated.
(i) Name the white solid and the gas.
WHIEE SONIT ..ttt e et e e e e e e e e e
0 7= USRS
[2]
(i) Explain why limestone is spread onto soil that is used for growing crops.
....................................................................................................................................... [2]

© UCLES 2018
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9 (a) Fig. 9.1 shows a heater in a classroom.
ceiling
wall\= |
metal i i
casing (] ]
hot 1 ]
water L L
floor
Fig. 9.1

The heater is filled with hot water.

(i) Name the method by which thermal energy passes through the metal casing of the
heater.

(i) The air around the heater is warmed. On Fig. 9.1, draw three arrows to show how the
warmed air circulates around the classroom. One arrow has been drawn for you. [2]

(ili) Name the method of thermal energy transfer you have shown in (a)(ii).

(b) In aschool, a bell is rung to indicate that a lesson has ended.
The bell produces sound waves that travel through the air.

(i) State why sound waves can travel through the air but cannot travel through outer space.

(i) Asound wave is an example of a longitudinal wave.

State one example of a transverse wave.

© UCLES 2018 0654/31/M/J3/18
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(c) Inthe school science laboratory, a teacher uses a radioactive isotope of americium.

(i) State the meaning of the term isotope.

(i) Americium-241 decays by emitting a-particles.
Describe the nature of a-particles.

© UCLES 2018 0654/31/M/3/18 [TU rn over
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10 Fig. 10.1 shows the activity of some digestive enzymes at different pH values.
A
I [ [
! | |
A B C
/ \ 3 '..
| 5 :
I \ ' A
\
T )
/] 1
| |
| | 1
| ' '
1 1
enzyme ]
activity | \ @ il
I \ T <
I \ 1
\
T
] n [}
I \
\
T A)
/ \ ;
/ 3|
\ . \
/ L - MNE -l
0 2 4 6 8 10 12
pH
Fig. 10.1

(@ (i) Use Fig. 10.1 to state the optimum pH of enzyme B.

(b) Enzyme A is the enzyme protease.
(i) State where protease is secreted in the alimentary canal.

Name the products made by the action of protease.

(i)

0654/31/M/J3/18
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(c) (i) Describe the function of enzymes in chemical digestion.

(i) Apart from chemical digestion, state and describe one other action in the alimentary
canal that aids digestion.

© UCLES 2018 0654/31/M/3/18 [TU rn over
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11 The chemical symbols of a chlorine atom and of a bromine atom are shown below.

The symbols include the atomic number and mass number of each atom.
35
17 C l
79
35 BI
(@) (i) State the number of neutrons in the bromine atom.

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

(i) State the number of electrons in the chlorine atom.

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

(iii) State the number of the group in the Periodic Table that contains chlorine and bromine.

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

(b) (i) State the colour produced when chlorine reacts with colourless sodium bromide solution.

....................................................................................................................................... [1]
(i) Explain your answer to (b)(i) using ideas about reactivity.
....................................................................................................................................... [2]
(c) Hydrocarbon Y is mixed with bromine solution.
(i) State the meaning of the term hydrocarbon.
....................................................................................................................................... [2]
(i) No colour change is observed when hydrocarbon Y is mixed with bromine solution.
State what this shows about hydrocarbon Y.
....................................................................................................................................... [1]
(d) Describe what happens when ethene molecules react to form poly(ethene).
............................................................................................................................................... [1]
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12 (a) The frame of a bicycle can be painted using electrostatic paint spraying.
In electrostatic paint spraying, the surfaces being painted are given a negative electric charge.
The paint droplets leave the spray gun with a positive electric charge.

Fig. 12.1 shows part of the bicycle frame being painted.

negatively
charged
frame

X x——— positively charged

XX paint droplets
X x
X X x
X
X
X x X xxxx x
X x'x* X%
spray gun
X
Fig. 12.1

(i) Explain why the positive charges on the paint droplets and the negative charges on the
frame make sure that the paint droplets are attracted to the frame.

(i) Explain why the positive charges on the paint droplets make sure that the paint droplets
spread evenly over the frame.

© UCLES 2018 0654/31/M/3/18 [TU rn over
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(b) The air in a tyre of the bicycle warms up during a journey.

(i) Describe what happens to the molecules in the air inside the tyre as the air warms up.

tyre.

(c) The bicycle is left outside on a sunny day. Energy from the Sun heats the bicycle.

(i) State the method of energy transfer between the Sun and the Earth.

(i) Name the part of the electromagnetic spectrum involved in thermal energy transfer from
the Sun to the Earth and place it in the correct position in the incomplete electromagnetic
spectrum in Fig. 12.2.

radio

y-rays visible light waves

Fig. 12.2
[2]

(d) Fig. 12.3 shows the bicycle with a front lamp A and a rear lamp B powered by the same cells.

© UCLES 2018 0654/31/M/J3/18
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Fig. 12.4 shows the circuit arrangement.

Fig. 12.4

(i) Using the correct circuit symbols, draw a circuit diagram of this arrangement.

2]

(i) Lamps A and B are identical. The current in each lamp is 0.4A and the total voltage
supplied by the cells is 3.0 V.

Calculate the resistance of lamp A.
State the formula you use and show your working.

formula

working

resistanCe = ... Q [3]

© UCLES 2018 0654/31/M/3/18 [TU rn over
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13 Fig. 13.1 shows a plant responding to a stimulus.

lamp

Fig. 13.1

(@ (i) Name the response shown by the plant in Fig. 13.1.

(b) The plant in Fig. 13.1 has roots that are used for the uptake of water.

Describe how water is moved from the soil into the plant.

(c) The roots also take in mineral ions.

State the mineral ion that is required for the production of chlorophyill.

© UCLES 2018 0654/31/M/J3/18
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