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2

Sodium chloride is obtained from underground deposits in the Earth’s crust or from
solutions such as sea water.

(@) (i) Explain why the Earth’s crust contains the compound sodium chloride and not the
uncombined elements, sodium and chlorine.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) State one difference between a compound and an element.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(iii) Describe how crystals of sodium chloride could be obtained from a salt solution.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(b) The chemical formula of the compound calcium fluoride is CaF,.
Explain the meaning of the numbers in this formula.
(1]
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(c) Fig. 1.1 shows apparatus used to separate the element lead from the compound lead For

bromide. Examiner's
Use

low voltage
d.c. supply
|

!

) ®

molten — ||
lead bromide & ﬂ

Fig. 1.1
(i) Name the process shown in Fig. 1.1.

(ii) Explain why an orange-coloured gas is observed rising from the molten lead
bromide during the process.

© UCLES 2013 0653/21/0/N/13 [Turn over



2 Fig. 2.1 shows the inside of a refrigerator. For
Examiner's

The temperature inside the freezing compartment is -20°C and the temperature in the rest Uoe

of the refrigerator is +5°C.

\ /

freezing H‘
compartment |

| N=-

Fig. 2.1

(@) The air in the refrigerator is cooled by convection.
Draw one arrow on Fig. 2.1 to show the movement of the air cooled by the freezing
compartment. [1]
(b) The volume of air in the refrigerator is 0.15m?.
The density of air is 1.26kg/m>.
Calculate the mass of air in the refrigerator.
State the formula that you use and show your working.

formula

working

© UCLES 2013 0653/21/0/N/13
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(c) (i) Complete the diagrams to show the arrangement of water molecules in solid ice For
and in liquid water.

One molecule has been drawn for you in each box. Each diagram should contain

at least

twelve water molecules.

O

O

(ii) Each sentence describes either a solid, a liquid or a gas.

In the right hand column write the letter S for solid, L for liquid or G for gas to

solid ice liquid water

match the description.

description

S,LorG

It cannot flow.

It cannot transfer heat by convection.

It contains particles which are widely separated.

It expands the most when heated.

It fills a closed container.

It has a fixed volume but not a fixed shape.

© UCLES 2013
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3 The concentration of glucose in the blood does not normally vary much. The hormone For
adrenaline causes blood glucose concentration to increase. Examiner's
Use

(@) (i) Define the term hormone.

(ii) State one effect of adrenaline on the body, other than increasing the concentration
of glucose in the blood.

(b) Researchers investigated how adding fibre to foods affected the concentration of
glucose in the blood after eating.

Fig. 3.1 shows the results that they obtained for two different types of cornflakes.
Cornflakes contain a lot of starch.

8
- ,cornflakes with X
6 1 no-added fibre 1
\\
blood glucose X
concentration/ 4 /r\
arbitrary units yd NC
,é,//‘qor‘nﬂalkes with TSN g
5 = ‘added fibre T T—)
0
0 20 40 60 80 100 120
T time /minutes
cornflakes
eaten
Fig. 3.1
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Use the information in Fig. 3.1 to help you to answer the following questions. For

Examiner's
(i) Describe how the blood glucose concentration changed after eating cornflakes Use
with no added fibre.

(ii) Describe how adding fibre to the cornflakes affected the changes in blood glucose
concentration after eating.

© UCLES 2013 0653/21/0/N/13 [Turn over



4 Fig. 4.1

shows a period in the Periodic Table. Four elements are represented by letters

which are not their usual chemical symbols.

(a) (i)

© UCLES 2013

group 1 2 3 4 5 6 7 0
number

W | X Y | Z

Fig. 4.1

State and explain which of the elements, chosen from W, X, Y and Z, are poor
conductors of electricity.

CIEMENI(S) e emeeennn
explanation

One of the elements shown in Fig. 4.1 is not expected to form a compound with
any of the others.

State and explain which one of the elements this is.

element

0653/21/0/N/13
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(b) Fig. 4.2 shows the melting points of four metallic elements from the same group of the
Periodic Table.

200
X
melting
point
/°C 100
X
0
0 10 20 30 40 50 60 70

proton number
Fig. 4.2

(i) State the number of the group that contains the elements whose melting points are
shown in Fig. 4.2.

Explain your answer briefly.

group number

explanation

(ii) Use the Periodic Table on page 24 to name the element in Fig. 4.2 that has the
lowest melting point.

For
Examiner's
Use
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(c) (i)
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Copper oxide is a black solid which is insoluble in water.

A student added excess dilute sulfuric acid to some copper oxide and warmed the
mixture.

The copper oxide disappeared and a clear blue solution remained.

State one observation which shows that a chemical change has occurred.

Complete the word chemical equation for the reaction between copper oxide and
dilute sulfuric acid.

copper sulfuric
oxide acid

(2]
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Please turn over for Question 5.
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5 Fig. 5.1 shows a solar-powered vehicle which travelled 3000 km in 30 hours. For

Examiner's
Use

Fig. 5.1

(a) Calculate the average speed of the vehicle in km/hr.
State any formula that you use and show your working.

formula

working

km/hr [2]

(b) Fig. 5.2 shows a speed/time graph for part of the journey.

160

140

120

100 f

speed/km
per hour

80 £

60

40 -

20

0 0.5 1.0 15 2.0

time/hours

Fig. 5.2
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(i) What was the maximum speed of the vehicle?

km/hr [1]

(c) Fig. 5.3 shows the energy flow diagram for the solar-powered vehicle.

90% reflected

off solar cell 30% lost to

environment
solar solar
energy cell electric

D | rotor >

10% transferred

to motor 70% transferred
to kinetic energy
of vehicle
Fig. 5.3

During part of the journey, the solar cell receives 1000000 joules of solar energy.
Calculate the number of joules transferred as kinetic energy to the vehicle.

Show your working.

(d) Solar energy is a renewable energy source.
(i) Name one other renewable energy source.

(ii) Describe one advantage to the environment of using solar energy as a renewable
energy source.

For
Examiner's
Use
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6 Fig. 6.1 shows a section through the heart.

pulmonary artery

\/} Q/ - pulmonary vein

Fig. 6.1

(@) Name the parts labelled A and B.

(b) The walls of the heart are made of muscle.

Explain how this muscle pushes blood out of the heart.

(c) Suggest why the muscle of the upper chambers of the heart is thinner than the muscle

of the lower chambers of the heart.

© UCLES 2013 0653/21/0/N/13
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(d) When the heart is beating more quickly than usual, it uses a lot of oxygen. For

Examiner's
Suggest why the heart uses more oxygen when it is beating quickly. Use

© UCLES 2013 0653/21/0/N/13 [Turn over
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7 (a) (i) Name araw material that provides us with hydrocarbons. For

Examiner's

[1] Use

(iii) Fig. 7.1 shows the chemical equation for the reaction between ethene and
bromine, set out as molecular structures.

|
C=C + Br—Br —» Br—(ll—Cll—Br
H H

Fig. 7.1

Rewrite the information in Fig. 7.1 using chemical formulae. One chemical formula
has been given.

C2H4 + —_—

(2]

© UCLES 2013 0653/21/0/N/13
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(b) Propane is a gaseous hydrocarbon used as a fuel. For
Examiner's
Fig. 7.2 shows a cross-section through a small furnace (kiln) in which items of pottery Use
are being heated by a propane burner. The temperature inside the kiln is 950°C.
waste gas kiln walls made from
mixture insulating material
— T L = Nﬁ‘é_—_-q
'S_J T\
\ 950°C
| \
propane ! ‘
[
\(_1 | |
=
[ | [ |
Fig. 7.2
(i) State which information from Fig. 7.2 shows that the combustion of propane is
exothermic.
Explain your answer.
................................................................................................................................... [2]
(ii) Suggest two compounds that have a higher concentration in the waste gas
mixture than in the air drawn in at the bottom of the kiln.
Explain your answer briefly.
1
2 -------------------------------------------------------------------
OXPIANGLON e eeee e e eeeeeeeeeseee s seseeseeseses e eeeeeeeemmeeenesseseeeemnees
................................................................................................................................... [3]
© UCLES 2013 0653/21/0/N/13 [Turn over



18

8 (a) Complete Table 8.1 below by drawing the circuit symbol for each electrical component. For

Examiner's

Table 8.1 Use

name of component circuit symbol

open switch

resistor

voltmeter

fuse

(2]
(b) Fig. 8.1 shows an electrical hazard.
outer insulation
inner
insulation )
copper wire
Fig. 8.1
State the hazard.
Explain why this situation is dangerous.
[2]

© UCLES 2013 0653/21/0/N/13
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(c) In the circuit shown in Fig. 8.2 the reading on ammeter A; is 0.5A. For

Examiner's
(i) State the current readings on ammeters A; and A,. Use

A3 OF

A2
N
R——
Fig. 8.2
A1 -------------------------------- A
Az e, A [1]

(ii) Each lamp in the circuit has a resistance of 5Q.
Calculate the combined resistance of the two lamps in the circuit.
State the formula that you use and show your working.

formula

working

© UCLES 2013 0653/21/0/N/13 [Turn over
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9 (a) Fig. 9.1 shows a plant cell.

(i)

© UCLES 2013

chloroplast

cellulose
cell wall

vacuole membrane
nucleus

large permanent cell membrane

vacuole

cytoplasm

Fig. 9.1

Describe the function of the cell membrane.

0653/21/0/N/13

[2]

For
Examiner's
Use



21

(b) About one tenth of the Earth's surface is covered by forests in which much For
photosynthesis takes place. Exalrjnsiger's

List three ways in which extensive deforestation could harm the environment.

© UCLES 2013 0653/21/0/N/13 [Turn over



10 (a) Fig. 10.1 represents the electromagnetic spectrum.

22

gamma i . visible infra . radio
rays X-rays | ultraviolet light red microwaves | = o
Fig. 10.1
Name the type of electromagnetic wave that is used
(i) to send a signal to a TV from a remote control,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) to send satellite TV information.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(b) Fig. 10.2 represents a wave.
[ 300 metres [
B i
| |
| |
| |
| |
3 metres
Fig. 10.2
Use Fig. 10.2 to find the
wavelength of the wave, . m
amplitude of the wave. m
[2]
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0653/21/0/N/13

For
Examiner's
Use



23

BLANK PAGE

© UCLES 2013 0653/21/0/N/13



24

‘(*d"y1) ainssaid pue ainyesadwal WOOJ Je cwp g SI seb Aue Jo ajow dUOo JO BWN|OA YL

€01 [4 TOT 00T 66 86 16 96 S6 6 €6 6 6 06 Jaquinu (o1wore) uojord = g q
wniuaime] wnijagoN wninaepusiy wniwseS wnjuizisurg wnjusoyfed wnyieg wnuny wnuawy wniuoinid wnjumdan wnjuein wniunoelold wntoy
1 ON PN w4 s3 10 Ad wo wy nd dN n ed uL toquiAs owore = X | X Aox
8ez 224 SSeuWw Jlwole aAleal = e e
TL 0L 69 89 19 99 S9 9 €9 29 19 09 65 85
wnpain wniqIenA wnyny wnigi3 wniwjoH wnisoldsAq wniguaL wniuopes wnidong wniewes wniyawoid wniwApoaN | wniwApoaseld wnua)
S811as pIoundY £0T-061
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id 0] SalIas ploue .Em
S.T €LT 69T 9T S9T 29T 65T LST 2sT 0ST T ™wr orT . P! u 1TL wm«,
1 68 88 18
wniunoy wnipey wniuely
v ey 14
Lee 9ce
98 S8 8 €8 a8 18 08 6L 8L LL 9L SL 17 €L cL | * PAS] 95 SS
uopey auneisy wnuojod yinwsig pea wnijey . Kinosapy ploo wnuped wnipyy wniwso wniuayy uaisbun. wnpejue) wniugey wnueyue wnyeg wnisaen
uy w od Id ad 11 BH ny id 11 SO 94 M el iH e ed SO
602 102 02 ToC L6T S6T 26T 06T 98T 8T 18T 8.1 6€T LET €eT
S €S 2s T8 0s 67 8 Ly el Sy 144 ey r44 114 o 6€ 8¢ L€
uouay aulpoj wnunjaL Auownuy uip wnipuj wniwpe 1aNIS wnipejied wnipoyy wniuayIny wnnauyoal. wnuapgAjop wnigoiN wnjuoouz wnumA wnpuons wnipigny
X | oL as us ui pPD by Pd yd ny oL O aN 1z A IS ad
TeT L2t 8¢t [44) 6TT STT 413 80T 90T €0T T0T 96 €6 6 68 88 S8
9€ S€ ve €e 43 1€ og 62 8¢ x4 92 14 e €e ac e 02 6T
uojdAry auwoig wniuajes aluasly wnivewsss wnyes auiz Jaddon [95%0IN 1eqoD uoy| asauebuepy wniwoiyy wnipeuep wniuen|. wnipuess wniEed wnisselod
I id S SVY 99 =9) uz no IN 0D = | UN 10 A 1L 39S €D A
8 08 6L SL €L 0L S9 9 6S 65 95 SS s T8 8y 14 o 6¢
8T LT 9T ST T €T 43 T
uoBiy auuoyd nyns snioydsoyd uoolIs wniuwny wnisaufepy wnipos
v 10 S d IS v BN EN
or G'se (23 1€ 8¢ Y4 e €e
0T 6 8 L 9 S 14 €
uoaN auuon|4 uabAxo uaboniN uoqued uolog wnifiag wniy
°N =] (0] N 0] g o4 1
(V4 6T 9T T 43 T 6 L
Z T
wnieH uaboipAH
9H H
14 T
0 [IA 7 IN 7 A Al 1 7 Il |
dnolig

S1UBWa|g 3y} JO 3|qel d1poliad aylL
133HS v1lvd

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.

University of 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.

0653/21/0/N/13

© UCLES 2013





