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1 (a) Copper metal can be extracted from copper oxide by heating it with carbon.
The word equation for this reaction is shown below.
copper oxide + carbon — copper + carbon dioxide

Explain why this reaction could be described as a redox reaction.

(b) Lead can be extracted from lead bromide by electrolysis.

Stage 1. Lead bromide crystals are melted.
Stage 2. The molten lead bromide is electrolysed.

Fig. 1.1 shows the apparatus that could be used for the electrolysis of molten lead bromide.

d.c.
+ power =
supply

!

heat

Fig. 1.1
(i) Use the following terms to complete the labelling of the diagram in Fig. 1.1.
anode cathode electrolyte [2]
(ii) Name and describe the appearance of the products that appear at or near
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2 Fig. 2.1 shows a special bicycle used to break the world speed record for a human-powered
bicycle.

Fig. 2.1

On one run along a measured distance of 200m, the rider’s speed is 40m/s.
(@) (i) Calculate the time taken by the rider over the measured distance of 200 m.
State the formula you use and show your working.

formula

working

(ii) Calculate the rider’s speed in kilometres per hour (km/h).

Show your working.

Speed = i km/h [2]
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(b) After pedalling at constant speed for 200m, the rider uses the brakes to stop the bicycle over
the next 300m.

On the axes below, sketch the shape of the speed/time graph for this motion.

A

speed

time
(2]

(c) While moving at a constant speed of 40m/s, the bicycle is moved forward by a constant force
of 400N against the opposing forces.

(i) State the magnitude of the opposing forces. Give a reason for your answer.

....................................................................................................................................... [1]
(ii) Complete the sequence of energy transfers that occurs during the run.
.................................. . kinetic energy of the [ s
energy in the rider bicycle and rider energy during braking
(2]
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3 (a) Fig. 3.1 shows the human gas exchange system.

Fig. 3.1

=TS [2]

(b) A student investigates his breathing before and after exercise. He measures the number of
breaths taken during one minute. He also measures the average volume of one breath during
this minute.

His results are shown in Table 3.1.

Table 3.1
number of breaths per | average volume of
minute one breath/dm3
at rest 20 0.5
immediately after exercise 35 1.6

Describe two ways in which the breathing of the athlete changes with exercise.
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(c) The student uses the apparatus in Fig. 3.2 to compare inhaled and exhaled air. The inhaled
air passes through the limewater in flask P. The exhaled air passes through the limewater
in flask Q. The limewater changes to a milky colour when enough carbon dioxide passes
through it.

The student breathes in and out of the apparatus until the limewater goes milky in one of the
flasks. He times how long this takes.

The experiment is done twice, once before exercise and once after exercise.

inhaled air student breathes in exhaled air
and out here

limewater

(@] O

04 O
flask P flask Q
Fig. 3.2
Table 3.2 shows the results obtained.

Table 3.2

observation of limewater in
flask P

time taken for limewater to
change in flask Q/s

before exercise

no change

20

immediately after exercise

no change

4

© UCLES 2014

(i) Use the information in Table 3.2 to compare the carbon dioxide content of inhaled and
exhaled air.
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(i) Study the times taken for the limewater to turn milky in Table 3.2 before and after exercise.

Draw a conclusion from these results.
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4 Fig. 4.1 shows the circuit symbols for an electric bell and a push-switch.

electric bell push-switch

Fig. 4.1

(@) (i) Complete the circuit diagram in Fig. 4.2 for a circuit for a door-bell with a push-switch,
powered by a battery with four cells, for the front door of a house.

Fig. 4.2
(2]

(ii) Add a voltmeter to the completed circuit diagram in Fig. 4.2 to measure the voltage
across the battery. [1]

(b) The ringing bell emits a sound of frequency 400 Hz.

(i) State the meaning of the term frequency.

(ii) The house owner makes the sound of the bell louder by adding another cell to the battery,
but the pitch of the sound from the bell remains unchanged.

State the effect this change has on the amplitude and frequency of the sound emitted.

effect on the amPpPlitUAE ..........oooiiii e
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The voltage provided by the battery is 6V. When the bell is rung, a current of 2A flows
through the bell.

Use the formula
4
R=71
to calculate the resistance of the bell.
Show your working and state the unit of your answer.

working

resistance = ....ccooovvvveiieeiicicie e, unit ........... [2]

The house owner adds a second identical bell in the circuit in parallel to the first bell.
When the switch is pushed, both bells ring.

Suggest the effect the second bell will have on the current taken from the battery when
the bells are rung. Give a reason for your answer.
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5 (a) Anatom of carbon has a proton (atomic) number 6 and nucleon (mass) number 12.

(i) Complete Table 5.1 to show the structure of this carbon atom.

Table 5.1

in nucleus outside nucleus

number of protons

number of neutrons

number of electrons

(2]

(ii) Explain why a carbon atom is electrically neutral.

....................................................................................................................................... [2]

(b) Methane is a carbon compound which is used as a fuel.
(i) Suggest a source of methane.

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

(ii) Write a word equation for the complete combustion of methane.
+ — +
(2]
(c) Fig. 5.1 shows the structure of a molecule of methane.
H chemical bond
e
i
Fig. 5.1
(i) State the chemical formula of methane.

..................................................................... [1]
(ii) Name the type of chemical bond present in a methane molecule.

....................................................................................................................................... (1]
(iii) State the number of electrons found in the chemical bond shown in Fig. 5.1.

....................................................................................................................................... [1]
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6 Fig.6.1 shows a method that uses solar energy to purify drinking water. The method is used in hot
desert countries.

The impure water is heated by the sun and distilled. The pure water is collected separately, while
the impurities are left behind.

Qi

M

drops of/'A

pure water AAA
5 6

black-painted base

Fig. 6.1

(a) State the part of the Sun’s electromagnetic spectrum that heats the water.

(b) Solar energy produces water vapour from the impure water.

Explain why water molecules are able to escape more easily from warm water than from cold
water.

(c) Explain why thermal energy transfer from the Sun only occurs by radiation and not by
conduction or convection.
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(d) Fig. 6.2 shows a ray of sunlight about to pass through the plastic cover.

Draw the path of the ray from the point where it enters the plastic to show what happens at
the lower face of the plastic. Indicate the angles of incidence and refraction at the upper face.

upper face of plastic

lower face of plastic

Fig. 6.2
(3]
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7 (a) Fig. 7.1 shows what happens when a plant is placed near a window where bright light is
coming from one side.

at start after a few days

Fig. 7.1

(i) Name the response shown by the plant.

....................................................................................................................................... [1]
(ii) Explain why the response shown in Fig. 7.1 is an advantage to the plant.

....................................................................................................................................... [2]
(iii) Using the information in Fig. 7.1 name two characteristics of living things shown by this

plant.

L TP UUPPPPTTP PR

2 et ee e eeeeteeeteeeseeeeteeaseeeteeaeeeseeaseeeteeaseeaateeasteaaneeaneeeteeanteeaseeanteeaneeeneenreeanteens [2]
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(b) A student carries out an experiment to find out more about plant responses. He uses simple
shoots and light coming from one side.

The results are shown in Table. 7.2.

Table 7.2

at the start after a few days

A/Iight A%ght

shoot X shoot X

foily\ )/”ght foil y\ ;4ght

shoot Y shoot Y
tip removed _ tip removed
\ light \ light
shoot Z shoot Z

(i) Describe the results shown in Table 7.2.

(ii) Suggest a possible conclusion about the control of plant responses in the shoots.

Explain your answer.

© UCLES 2014 0653/22/0/N/14
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(c) Animals are able to respond to situations by secreting the hormone adrenaline.
Adrenaline is secreted into the blood when an athlete starts to run a race.

Suggest how this helps the athlete to run fast.
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8 Some sulfur has become contaminated with a small amount of aluminium powder.
(@) A liquid is added to the mixture which dissolves the sulfur.

Fig. 8.1 shows how sulfur is separated from the mixture of aluminium and sulfur.

_—
liquid —{/ '

aluminium — sulfur solution

and sulfur

mixture \_/ \_ aluminium
Fig. 8.1

Suggest how the processes of filtration and crystallisation could be used to obtain pure sulfur
from the sulfur solution and aluminium.

You should draw diagrams to show your arrangement of apparatus.

© UCLES 2014 0653/22/0/N/14



17

(b) Aluminium sulfide is a compound made by heating a mixture of aluminium and sulfur.
Aluminium sulfide is a compound of the elements aluminium and sulfur.

The left hand column in Fig. 8.2 gives four descriptions of materials.
The right hand column shows three different types of materials.

Draw a line from each description on the left hand side to the correct material on the right.

cannot be broken down into simpler
substances
compound

contains different atoms chemically bonded
together

element
contains more than one type of atom which
are not bonded together

mixture

contains one type of atom

Fig. 8.2
(4]

(c) (i) When aluminium and sulfur atoms react together, positive aluminium ions and negative
sulfide ions are formed.

Describe, in terms of electrons, how these ions are formed from atoms.

(i) Aluminium sulfide consists of two aluminium ions to every three sulfide ions.

State the chemical formula of aluminium sulfide.
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9 Fig. 9.1 shows the reproductive system of a female.

Fig. 9.1
(@) (i) On Fig. 9.1 use label lines to label the cervix and the vagina. [2]
(ii) On Fig. 9.1 use a label line and the letter H to show where haploid cells are found.  [1]

(b) (i) State the area where fertilisation occurs.

(ii) The fertilised egg cell (the zygote) divides to form a ball of cells.

Describe where this ball of cells settles (implants) to continue development into a baby.

(c) One way in which the human immunodeficiency virus (HIV) can be transmitted is through
sexual intercourse.

State one other way in which HIV can be transmitted.

© UCLES 2014 0653/22/0/N/14



19

BLANK PAGE

© UCLES 2014 0653/22/0/N/14



20

*(*d'1) ainssaid pue ainjeisadwal WoOI 1e (WP S| Seb Aue Jo 9jow duo JO SWN|OA 8y

€0k 20k [10)3 ook 66 86 16 96 S6 6 €6 26 16 06 Jequinu (uojoid) olwoje = q q
wniouaime] wnijagoN wninejepusiy wnjuwey wnusurg wniuloyen wnijexieg wnuny wnouswy wnuon|g wnuniden wnjuein wnunoeold wntoy)
b | ON PIN w4 s3 10 ng wo wy nd dn n ed uL loquifs oiuwiope = X X Koy
09¢ 65¢ 89¢ 52 cse 34 Lve Lve eve vve Lec 8€e 354 cee SSEU JIWOJE BAIE|) = B e
LL 0L 69 89 9 99 S9 9 €9 29 19 09 65 85
wnpain winiganA wninyL wniqi3 wniwioH wnisoldsAg wniqie) wnjujopes wnidoing wnuewes 1 1 1 d wnuey solos U_OC;O/-\ m“O F O@ ._-
n aA wy 3 OH Aa aL PO n3 ws wd PN ad CTo) 19 POV
SLL €L 691 91 9L a9l 651 LS| cst 0S5t pA4S e 348 ovih Seles ploueyiuer | /-8G
1 68 88 /8
wnunoy wnipey wnjouely
oY ey 14
Lz 92¢ €ae
98 S8 8 €8 28 18 08 6L 8L LL 9L SL 12 €L L |« LS 9s SS
uopey auneisy wniuojod yinwsig pee wnijeyy AKinosapy plon wnuneld wnipu| wniwso wniuayy uaysbuny wnjeel wniujeq wnueyjue] wnueg wnisee)
ud w od g9 dd 1L BH ny d I SO 94 M el H eq ed SO
ace Ole 602 602 02 02 14 161 S61 261 061 981 81 18l 8.1 6El LEL €el
¥S oE] cs 1S 05 6v 8y Ly o 14 144 14 [4 34 oy 6€ 8¢ Ay
uouay auipo| wnunjaL Auownuy ulL wnipuj wniwpey JI wnipe|ied wnipoyy wniuayiny wniauyos) wnuapgAjoy wnigoiN wniuoouz wnupA wnyuong wnipigny
ax I al as us ur (%) By Pd ud ny J1 ol anN 1z A 1S ay
3513 Ll 8ct ccl 611 Skl chl 801 90} €0l 1oL 96 €6 16 68 88 S8
9€ Se e €e 43 1€ 0og 62 8¢ Le 92 =14 e €e 44 ¥4 0c 6l
uoydAiy aujwoig wnusjes ouesly wniuewen wnyjen ouiz Jsaddon 19IN eqo9 uol| asauebuepy wniwoiyy wnipeuep winjuey | wnipueog wniofen wnissejod
M 149 s sY 29 ey uz no IN 0J o4 Un 10 A 1L oS ed |
8 08 6L 7 €L 0L 99 9 69 69 99 e} cs LG 8y Sy oy 6€
8l L1 9l St 4 €k 13 33
uobiy auuoyy anyng snioydsoyd uoolIs wniuiwn)y wnisaubepy wnipos
v 10 S d IS v By eN
oy §'ge 43 e 82 L2 e €e
ol 6 8 L 9 S 14 €
uoaN auuon|4 usbAxQ uaBoniN uogie) uolog wniikieg wniy
°N E| o N o) =] °g n
0c 61 9k Vi clk L 6 L
4 3
wniaH uaboiphAy
aH H
14 I
0 A lom oA oA o o
dnoup

SJuaWa|3 ay} JO 3|qeL d1PoLiad YL
133HS viva

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

0653/22/0/N/14

© UCLES 2014



