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1 (a) Name the type of bonding in a hydrogen molecule, H..

(b) Draw a dot and cross diagram to show the arrangement of the outer electrons in a
molecule of hydrogen chloride gas, HCI.

(1]

(c) Give two characteristic properties of ionic compounds.
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2 Fig. 2.1 shows a circuit diagram, with a battery of e.m.f. 6.0V and three identical r
R1, Rz and R3.

6.0V

-

Fig. 2.1

(@) The current through R3 is 2.4 A. Calculate the resistance of Rs.

resistance = Q [2]

(b) Calculate the combined resistance of Ry, and R,.

resistance = Q [1]

(c) Use your answer to (b) to calculate the current through R4, and R..

current = A [2]
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3 (a) State what is meant by the term fuel.

................................................................................................................................... [1]
(c) Ethanol is a useful fuel which can be made from sugar.
(i) Name the process used to make ethanol from sugar.
................................................................................................................................... [1]
(ii) Describe how you could show that carbon dioxide is produced in this reaction.
[2]
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4 A microphone is connected to a cathode ray oscilloscope.
Fig. 4.1 shows the pattern produced on the cathode ray oscilloscope when a guitar str
plucked.
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Fig. 4.1

(@) (i) State how the trace changes if a louder note, of the same pitch, is played.

(b) Bats navigate by emitting short high pitched sounds, above the threshold of human
hearing.

(i) State the maximum frequency that the human ear can detect.

Hz [1]

(ii) Sound travels at 320m/s in air.
A bat emits a pulse of sound and hears the echo from a wall 0.075s later.

Calculate the distance from the bat to the wall.

Show your working.

distance = m [3]
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5 (a) Afisherman is steering his boat using a single oar as shown in Fig. 5.1a.
Fig. 5.1b shows the same boat viewed from above.

~

fisherman

Fig. 5.1a Fig. 5.1b

(i) Calculate the moment produced by the fisherman about the pivot.

Show your working.

moment = Nm [2]

(ii) Use your answer from (a)(i) to calculate the force the oar produces on the water.

Show your working.
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(b) The boat moves through the water at a steady speed of 2.5m/s for 12s.
It then decelerates to rest at a uniform rate in a further 8.0s.

(i) On Fig. 5.2 draw a speed-time graph to show this motion.

3.0
2.0
speed
inm/s
1.0
0
0 4 8 12 16 20
time/s
[2]
Fig. 5.2
(ii) Calculate the total distance travelled by the boat.
Show your working.
distance travelled = .. m 3]
Bronze, an alloy containing copper and tin, is used to make statues.
(a) State what is meant by the term alloy.
.......................................................................................................................................... [1]
(b) Name another alloy of copper and give a use for it.
BIOY et se e s s s ss s s st s s e e s e s se s ssras
USE et eieeeessssseeeeesssssees e bR Rs SR Ress e SRR R AR R R R R AR R Rt (2]
(c) Car bodies can be made from mild steel.
(i) State how car manufacturers try to prevent car bodies from rusting.
(1]
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7 A solar power station is designed for use in desert countries.
Fig. 7.1 shows the steps involved in the production of electricity.

. . enerator
solar furnace _ | steam drives _ | turbine turns . 9 :
: > . > > supplies
boils water turbine generator o
electricity

Y

thermal energy
to desalination
plant

Fig. 7.1

(a) A solar furnace consists of many mirrors. These mirrors are arranged so that sunlight is
reflected onto a large container of water, as shown in Fig. 7.2.

steam to

turbine Y

water
BRI - container- - -
sunlight I |

Fig. 7.2

(i) Name the process by which the Sun’s energy is transmitted to Earth.

.................................................................. (1]
(ii) Fig. 7.3 shows a ray of sunlight incident on a mirror.
Complete the diagram to show the ray after it is reflected from the mirror.
mirror
normal
Fig. 7.3
(1]

(iii) On Fig. 7.3, mark and label the angle of incidence and the angle of reflection.  [1]
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(iv)

(b) (i) Name the process by which the energy is passed through the wall of the water C%
container.

(1]

(ii) Explain why the water at the top of the water container is hotter than the water at
the bottom of the container.

(c) (i) At the desalination plant the thermal energy from the turbine is used to recover
pure water from sea water.

Name the process by which pure water is recovered from sea water in this
desalination plant.

(1]

(i) Explain the advantage of combining the desalination plant with the power station.
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8 Test-tubes A, B and C contain dilute hydrochloric acid.
A different substance is added to each tube as shown in Fig. 8.1.

A B
Universal magnesium magnesium
Indicator paper ribbon carbonate
Fig. 8.1

(@) Complete Table 8.1 to show what you would observe in each test-tube and name any
gases produced.
If no gas is produced write ‘no gas’ in the table.

Table 8.1
test-tube observation gas
A
B
C

[6]

(b) State any difference if sulfuric acid is used instead of hydrochloric acid.
Explain your answer.
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9 (a) The isotope uranium-236 is unstable and undergoes fission.

Explain what is meant by the term fission.

(b) State one advantage and one disadvantage of using nuclear energy to generate
electricity.

advantage

10 Ammonium sulfate, (NH4).SO,4, and ammonium nitrate NHs;NOj3 are important fertilizers.

(a) In the first column of Table 10.1 complete the list of elements in ammonium sulfate,
(NH4)2SO,.
In the second column write the number of atoms of each element.

Table 10.1

name of element number of atoms

nitrogen

[4]

(b) Calculate the mass of nitrogen in one mole of ammonium nitrate, NH;NO;.
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11 Fig. 11.1 shows the apparatus used to measure the half-life of the isotope, phospho
which decays by emitting a B-particle.

detector

phosphorous-34

A
Y

30cm

Fig. 11.1

(a) Explain how the apparatus would need to be altered if the isotope decayed by emitting
an a-particle.

(b) Fig. 11.2 shows part of the table of readings taken in the experiment.

. number of counts | corrected counts
time/s
per second per second
0 1396 1368
5 1072 1044
10 814 786
* 636 608
Fig. 11.2

(i) Explain why a corrected count rate is included.
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(ii) The readings are plotted on Fig. 11.3.
Complete the graph by drawing the best fit curve.

1400
b

7N

1200

1000

800

count rate
in counts
per second

600

400

200

0 5 10 15 20 25 30

time/s
Fig. 11.3
(1]
(iii) Use the graph to find the half-life of the isotope.

Show your working.

half life = [2]
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12 Many modern cars have a catalytic converter in the exhaust system.

(a) State the effect the catalyst has on the reactions taking place between the gases in
catalytic converter.

(b) The catalyst is spread very thinly on the surface of a ceramic material.

(i) State why a ceramic material is used.

................................................................................................................................... [1]
(ii) State why the catalyst is spread very thinly.
................................................................................................................................... [1]
(c) State why the catalyst lasts for a long time.
(1]

(d) Carbon monoxide, CO, and nitrogen monoxide, NO, react together in catalytic
converters to form carbon dioxide, CO,, and nitrogen, N,.

Write a balanced equation for this reaction.
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13 (a) Complete Table 13.1 which is about sub-atomic particles.

Table 13.1
particle relative mass relative charge
eIeCtron ..................................................................................
nGUtron 1 .........................................
.................................................................................. + 1

(3]



http://www.studentbounty.com/
http://studentbounty.com/

16

‘(*d'y1) @inssaud pue ainyesadwal WooJ Je (Wp $Z S| Seb Aue Jo sjow suo JO SWN|OA ay L

€0T 20t ToT 00T 66 86 16 96 56 6 €6 26 16 06 J1aquinu (o1wore) uojold = g q
wniouaIme] wnidqoN WNIAS|BPUBIN wniwia4 wnjuIsug wniuioyed wni@ieg wnun) wnpLaWY wnuoind wnumdan wniuein wnjunoejold wnuoyL
1 ON PN w s3 10 Ad wo wy nd dN n ed uL loquiAs owore = X | X Aoy
8ez cee SSseuw olwole aAne[al = e '
1L 0L 69 89 19 99 S9 9 €9 29 19 09 65 85
wnpan wnigIanA wninyL wnig3 wniwjoH wnisoidsAg wniguaL wniulopes wnidoing wnuewes wniylswold wniwApoaN wniwApoaseld wnua)
Sa1las ploundy £0T-06 1
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id 0] S91I9S DloUE .Em
SLT €LT 69T 19T S9T 29T 6ST LST [4<1% 0ST 144 wT ovT . U I l_ HN wm«.
1 68 88 18
wniunoy wnipey wniouely
v ey 14
Lee 9ze
98 S8 8 €8 8 18 08 6L 8L LL 9L SL 172 €L cL |* LS 9§ SS
uopey aunelsy wnjuojod yinwsig pea wnijeyL Ainosay pIoS wnuned wnipu| wniwso wniuayy uajsbuny. wnjejue wniuyeH wnueyue] wnueg wnisae)
uy W od §S| ad 11 BH ny id | SO 9y M el iH e ed SO
60¢ L0 144 T0C 16T S6T 26T 06T 98T 8T 18T 8.1 6€T LET €eT
S €9 s 15 0S (14 8 yA4 i4 St 144 er (44 1174 oy 6€ 8¢ A
uouax auipoj wnunjaL Auownuy uiL wnipuj wniwped JoNIS wnipejed wnipoyy wnuayiny wnpauyoaL. winuapaAlon wnigoiN wniuosuz wnumA wnjuons wnipigny
aXx | a1 as us uj pPD By Pd ud ny ol ON aN 1z A 1S ad
TET 12T 8ct [44% 6TT STt 41 80T 90T €0T T0T 96 €6 16 68 88 S8
9€ S€ 123 €€ 433 1€ 0g 62 8¢ x4 9 S¢ e o4 [44 114 0z 6T
uoydAiy aulwolg wnjuaes RIVESI wniuews wnies ouiz Jaddon 19%0IN eqod uoy| asauebuep wniwoiyd wnipeueA wniuen wnipuess wnpEe) wnisselod
X id s SvY 99 =19) uz no IN 0D 94 U 1D A 1L oS €D A
8 08 6L SL €L 0L <9 9 65 69 9S SS 2s 18 14 14 ov 6€
8T LT 9T ST T €T 1) T
uobiy auuolyo anyns snioydsoyd uoolIs wniuwn|y wnisaubey wnipos
v 10 S d IS 1v B eN
oy §'Ge 43 1€ 8¢ yx4 e €e
0T 6 8 L 9 S 14 €
uoanN auuon|4 uabAxo uaboniN uoqued uolog wniikieg wniyi
°N =] (0] N 0] d 29 1
02 6T 9T T 49 T 6 L
4 T
wniaH uaboipAH
9H H
14 T
0 [IA 7 IA 7 A Al 1 7 I |
dnoio

SlUaWa|3 8y} JO 9|qeL dIpolad ayL
133HS VLva

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


http://www.studentbounty.com/
http://studentbounty.com/



