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The molecular formulae of five compounds are shown below.

ethanol C,HO 1
glucose CeHy206
glycine CyH5O,N
propane CyHg

propene CaHg

(a) State which one of the compounds in the table could be an amino acid.

Give a reason for your choice.

compound ... 1) \r\{ SR
FEASON weveeerannn Oy - %M“'U‘”CU"“\(M ...... h‘\’\’(’@("’\ ..............
........................ it S N s el IR S

(b) Deséribe how bromine solution can be used to find out whether a flask contains
propene or propane.

(c) At room temperature (20 °C), propene is a colourless gas. When propene is heated
under pressure in the presence of a catalyst, the only product is a white solid. The solid
contains molecules of the compound polypropene which is used to make artificial fibres
and ropes.

(i) Name the type of chemical reacti%n which producgs polypropene from propene.
v A

............. M Qepes.. 0 taskecp {%and(”
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(d) Ethanol can be produced from glucose by the action of yeast, in a process called | Y°

fermentation.
The equation below shows what happens during fermentation.
CsHy,04 — 2C,H0 + 2CO,

In a fermentation experiment, yeast was added to 1.0dm? of an aqueous solution of
glucose whose concentration was 5.0 mol/dm3,

After one week 69 g of ethanol had been formed.

(i) Calculate the mass of 1 mole of ethanol. M g ‘)

Show your working.
CoMe O bomede A foneinak

be(; 12) J(L(oKL) {'Q N LG)
- %+« b & (6 |
“LFCf’g ........................................................................................... (2]

(i) Calculate the number of moles of ethanol which had been formed during this
fermentation experiment. v

Show your working.

wWiley = mass
WAoo oy
R T Y &
........................................................ A

(iii)  State the number of moles of glucose in the solution at the start of the experiment.

(iv) Calculate the number of moles of glucose which have reacted during the
experiment,

Show your working. gﬂfw Qo wn e e puole, u‘f
, \
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2 The circuit diagram shows a parallel circuit used to supply electrical energy to two identical vse
headlamp bulbs in a car,
, Z )
- |
|
l

_

The current through the filament of o

ne headlamp is 3.0A. The potential difference across
each of the headlamps is 12 V.

(a) Calculate the resistance of the headlamp filament whilst in use.

Show your working and state any formula which you use.

b=V 2 oy
T 5

(b) What s the effective resistance of the two headlamps in parallel?

Show your working and state any formula which you use.

ik
4l

(-
+

~ -
’/
\,_
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(c) Calculate the power supplied to each headlamp.

Show your working and state any formula which you use.

Ps vy = /2 xR 34 L

(2]
(d) What is the current flowing at point Z?
Explain your answer.
4 7 GOA
el 20l Clettent v o pocityr Clrtus b 18
..... £ &J%%%H&(W“mwﬂewﬂmcl@m
(e) Explain why the bulbs are connected in parallel and not in series,
C NS % ...... boowld e (00 ..... C//M ................................
O = IS 00 i lod. et oz .0ud
0654/3 Sag
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3 The diagrams show transverse sections of an artery and a vein.

artery vein

(a) State two differences, visible in the

diagrams, between the structure of the artery and
the vein. For each difference, explai

n how this relates to their functions.

st difference .. A Vewn MS ..... A W:dﬁy e

how this relates to their functions:

S ST VIR T N

.................. AtM<\/\0\~QM@%WﬁQKﬂ
- Whin  Vedoles w\«bwctj" _ (6]
M H-QN\ YQ,(,O[‘L!'
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(b) The blood in both the artery and vein contains red bload cells. The red blood cells
contain a protein called haemoglobin.

(i) State the function of haemoglobin.

(i) Name two other proteins found in the human body, and outline the function of
each. Ry 3(& wa

function ............. })'7%%/ OQ, ........ ﬁ?/m ....... SIS

...................................................................................................................................
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4  The diagram shows a swimming pool. Water from the pool is pumped through steel pipes to vee

the water treatment building where chiorine compounds are added to kill bacteria.

water treatment building .

[L / f:———-_:— —————————————————— :_

steel water pipes

concrete which
contains calcium
carbonate

(a) The chlorine compound which is most effective in killing bacteria is chloric(l) acid,
HOCL

The graph shows how the concentration of chloric(l) acid varies with the pH of the pool
water.

concentration of
chloric(l) acid

pH of pool water

; () Using the information from the graph, state the pH range which would be most
{ effective for killing bacteria in the pool.

Explain your answer briefly.

L— (, .

0654/3 S99
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(i) The pH of the pool water is normally kept at a value of 7.4 ee

Suggest two redsons why the pool water is kept at this pH rather than within the
range you have suggested in (i).

AR Be pot vees v oo et i e

................................................................................

(b) If the water in the pool becomes too écidic sodium carbonate is added.
(i) Sodium carbonate, NaZCO3, contains sodium ions, Na+.
State the formula and electrical charge of the carbonate jon.

Show your reasoning. q -
) [\)’\CL‘t_ frrer “H\QA’QQU& CO3
Po Dok Ohniggr bokante ol adel vp o 20
LxlH) + &2 =0

Draw a diagram of a nitrogen trichloride molecule to show how the outer electrons
in each atom are arranged. -

065473 Sag [Turn over
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(i) Suggest and explain one water treatment which may be needed to control the

water quality in the pool when large numbers of people are swimming.

Mopane trees grow in southern Africa. Some ecologists collected all the organisms living on
a small mopane tree. They identified the organisms, and determined which trophic level
each of them belonged to. Their results are shown in the table.

trophic level g:}n;gg;: ; j
producers 1
Lprimary consumers 250000
Lsecondary consumers 80
uertiary consumers S

(a) Sketch the shape of a pyramid of biomass to represent the mopane tree ecosystem.

Label the parts of the pyramid you have drawn.

|

<
G0

( Conet
‘ng L
v S

250,000 |

1

|
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(b) Suggest reasons for the shape of the pyramid you drew in (a).

The most abundant primary consumers on the mopane tree were caterpillars known as
mopane worms. These caterpillars are roasted or dried and then eaten by people in
many parts of southern Africa, as they are an excellent source of protein.

(c) State two factors which might limit the growth of the population of mopane worms.

1 Eskn »y ....... MM '. e S

(d) Outline the processes by which protein from a mopane worm would be digested and
absorbed, after being eaten by a person. :

................... Cotin .0 z%&w oo YOS IEL

....................... Comw&.wm\“&wmf\m)
....................... oocoad.. by Blod_in. Swall nbesther
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6 (a) Explain how a microphone can change sounds into electrical signals.

0 /\/\((/YP/OWH’, hen o Coir| Lviehin o Ma})«M\L f/@{ét

(b) Radio waves are used to carry information. To do this a radio carrier wave needs to be
modulated.

Explain briefly how the carrier wave changes when it is modulated.

You may draw diagrams if it helps your answer,

ﬂ\ | » J U/éﬁv ///%J

CM(;’M Lomt

’5“4‘3"/‘9@4 ........ Mo OIV(‘{{d)kj/VL—Q ..... SN LA VL Ve S

CThr 13 Called .viwltfu&, /MJ/M[%L/ON .......... 3]

(Q_/a (bbd/c{ o /’\V\f%%c) VVWJ/“V/M\/‘O“\,)
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(c) The radio waves may be transmitted using satellites. Explain why it is possible for
satellites to orbit the Earth without falling to the surface.

¢ Sotel e

W{W (Flin_ on ﬁ?y MA /\QWMW (..

Sherfncen (due bo, (littme or eon)

(d) Television signals are also radio waves. These are received by a television aerial.

(i) Suggest why television aerials are usually placed high up on buildings, usually on
the roof.

(ii) .Television sets contain microprocessors. What is a microprocessor?

(iii) In a television set there is a tube which contains a heated wire. The picture on'the
screen is produced when emissions from this wire hit the screen.

State what is emitted by the heated wire.

For
Examiner's
Use
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7 (a) A toweris 400 m high. A visitor drops his binoculars from the top of the tower. *

(i) Use the formula s =3at 2 to calculate how long it will take the binoculars to hit the

ground.
(The acceleration due to gravity is 9.8 m/s2.

)
é: — /(&OO ;‘70 Sec .
5 73

(2]

(if) The calculation in (i) ignores another force which acts on the binoculars, as they
move through the air, and slows them down. Name this decelerating force.

........... Dry/a”’fff/ffm%m

(iif) The visitor shouts a warning to the people below. How soon after dropping the
binoculars must he shout if the people are to hear the warning before the

binoculars hit them?

Assume that sound travels at 330 my/s.

Timg %@” soud (o [ €nh wa% :/éggg = /.Qsec
3DO0

hedwer = 9.0~ 1.2 = 7.8 sec (/.esj/ﬂm[)z]

(b) Binoculars contain lenses and prisms.

() Complete the diagram below to show how a lens refracts light and brings it to a
focus.

0654/3 599
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(i) Prisms allow light rays to be totally internally réﬂected. Rays of light enter and
leave the prism as shown. Complete the diagram below to show the path of the ray

through the prism.
\
/7

\%

(2]

(c) (i) Red light has a wavelength of 0.6 micrometres and travels at a speed of 3 x 10"
micrometres per second.

Calculate the frequency of this light.
Show your working and state any formula which you use.

) ) .
f= V- 3xi0% - skt A

(if) Draw a labelled diagram to explain the meaning of the word wavelength.

A
Disgls (w«@v‘%\
\j%zpfﬂ*‘m% MOV\Q
W oung

[1]
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Part of the reactivity series of metals is shown below.

magnesium (most reactive)
aluminium

zinc )
iron

copper (least reactive)

(a) All of the metals in the list form oxides.

(i) Name the type of chemical reaction which changes a metal into its oxide.

................. G\L\d\&&v\m

(i) Describe the electronic structure of a magnesium atom and how it changes when
magnesium reacts with oxygen.

..................................................................................................................

(b) The ‘thermite’ reaction is used to repair damaged rail tracks.

The diagram shows a simplified version of the apparatus and the chemicals which are
involved.

aluminium + iron oxide

molten iron flows out here
to repair the damaged track

\damaged rail track

(i) Write a word equation for the thermite reaction.

0654/3 S99
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(iiiy  Explain why copper would not react to produce any iron if it were used instead of e
aluminium in the thermite reaction.

......................................................................................................

(c) Brassis an alloy made of 60% copper and 40% zinc.

() Use your knowledge of the structure of metals to

explain why pure metats are more
malleable than alloys made from them.

You may draw diagrams to help you to answer this question.

B

equhon oraumprete
Mo ewgted_bry Hires akan,

“M“‘ﬁ“‘* uadh (e (e

................................. \rer MQM@[M
CLMoO

(if)  Calculate the density of brass given that the density of copper is 8.9 g/cm?® and of
zinc is 7.1 g/em?,

&oqe xgs@ v(okx )

B34 4+ 23

2

........................ ge‘@ﬁ\&m[z]
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Rats are serious pests in many parts of the world. A pesticide called warfarin is used to kil
them.

Some rats are rapidly killed by warfarin, while others are resistant to it and are not killed.
This is determined by a gene with two alleles, R and r. Rats with the genotypes RR and Rr
are resistant to warfarin, while rats with the genotype rr are not.

However, rats with the genotypes RR and Rr need larger amounts of a particular vitamin in
their diet in order to survive, than rats with the genotype rr. In fact, RR rats need so much of
this vitamin that they usually die from vitamin deficiency.

(a) Does resistance to warfarin by rats show continuous variation, or discontinuous
variation? Explain your answer.

(b) State and explain the genotype which would be most likely to enable a rat to survive
and reproduce in each of the following situations. -

(i) afarm where warfarin is regularly used:

explanation RQS‘SW(:O \’\/“\%UM“} ....... WWQAQ‘—V-{A(AW :

.

...... \V\\/\Ktawvx[z]

(if) afarm where warfarin has never been used:

genotype ............. T e

explanation QO-&QV\'\:{’V ... KL My '@N’th

................... b OQg?\J&MJ\%X)MLVQS\SW[ZJ
%o \JWP\MV\/

0654/3 898
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(c) When warfarin was first used, in 1950, very few rats were resistant to it. By 1958, many
rats were resistant to warfarin, and resistance is now very common. :

Explain how this change may have happened.

RS S ()WMMM ..... resistnl

............................

....................... pr AL
.......................... Wﬁa/ve,zxs(wpmwﬁmeo
............................ '\%W@k@h
e 4]

(d) Many pests, not only rats, have become resistant to pesticides. Pesticides may also
harm other organisms. Alternative ways of controlling pests are therefore being tried.

(i) Describe one method of controlling a named pest which does not involve the use
of a pesticide.

Akyuwy ........................................................ 2]

(if) Outline one disadvantage of the method you have described, compared with the

W\W ' use of a pesticide.

0654/3 S99
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