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1 (a) Use lines to connect the box on the left to different boxes on the right to make correct

sentences.

One is done for you. The sentence reads ‘Tobacco smoke contains nicotine’.

Draw three more lines to make three more correct sentences.
keeps bacteria out of the airway.
increases the concentration of carbon monoxide in the blood.
damages the cilia in the airway.

Tobacco smoke contains nicotine.

can cure bronchitis.

does not contain tar if a filter tip is present on the cigarette.

causes more mucus to be produced in the lungs.

3]

(b) Fig. 1.1 shows a diagram of an alveolus and a blood capillary.

alveolus

Fig. 1.1

(i) On Fig. 1.1 draw an arrow to show the net movement of carbon dioxide molecules at the
alveolus. 1]

© UCLES 2017 0653/43/M/J/I17
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(ii) List two features of alveoli that make them a good gas exchange surface.

L ettt et e e ee e e eeeeeeea——eeeeia——eeeeaa——eeeeaaa_eeeeeansteeeeeaneteeeaanaeeeeaaanreeeeaanreeeeaanneeeaanns
2 e eee e eeeeeeeeeeeeeeeieeeeeeeseeeeesieseeeeeesiteseesieteteseaitteeeeiastereeeaareteeeaareeeeaaraeeeeaarrees
(2]
(c) Oxygen enters the blood as shown in Fig. 1.1.
Describe how oxygen is transported from the alveolus to the heart.
.............................................................................................................................................. [3]

(d) Increased secretion of adrenaline causes the concentration of blood glucose and pulse rate
to increase. This enables an increase in the respiration rate in cells to occur.

(i) Describe how an increase in blood glucose concentration enables an increase in the
respiration rate in cells to occur.

(ii) Describe how an increase in pulse rate enables an increase in the respiration rate in
cells to occur.

© UCLES 2017 0653/43/M/J/17 [Turn over
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2 (a) Ethane and octane are obtained from petroleum by fractional distillation.

The structures of a molecule of ethane and a molecule of octane are shown in Fig. 2.1.

T T T
H—C—C—H H—C—C—C—C—C—C—C—C—H
| R A A A
H H H H H H H H H H

ethane octane

Fig. 2.1
(i) State the formula of octane.

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

(i) Different fractions obtained from petroleum contain different amounts of ethane and
octane.

Explain why a fraction formed higher up the fractional distillation column contains more
ethane than octane.

Use ideas about molecular size, boiling points and intermolecular attractive forces in
your answer.

(b) Ethene molecules are made from large hydrocarbon molecules.

Name this process.

(c) Ethane, ethene and octane are hydrocarbons.

Identify the type of each of these hydrocarbons.

© UCLES 2017 0653/43/M/J/I17
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(d) Complete the diagram below to show the bonding electrons in a molecule of ethene, C,H,.

Use dots and crosses to represent the electrons.

(2]

© UCLES 2017 0653/43/M/J/17 [Turn over
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3 Fig. 3.1 shows a cyclist riding her bicycle at a constant speed along a road. The arrows labelled A,
B, C and D show the forces acting on the bicycle.

Fig. 3.1

(@) (i) State which letter, A, B, C or D, corresponds to

1. frictional force  ......coovevnenni.

2. weight
(1]
(ii) Force Ais measured and found to be 1000 N.
State whether force B is 1000N or has a different value.
Give a reason for your answer.
...................................................................................................................................... [1]

(b) The cyclist goes downhill at a constant speed of 15km/h. The road down the hill is 1km long.
Calculate the time in seconds for the cyclist to reach the bottom of the hill.

Show your working.

© UCLES 2017 0653/43/M/J/I17
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(c) The cyclist and her bicycle have a total mass of 100kg. She is moving at 4m/s.
Calculate the kinetic energy of the cyclist and her bicycle.

State the formula you use and show your working.

formula

working

Kinetic energy = ... J [2]

(d) The cyclist works at a rate of 120W as she cycles. She produces a driving force of 25N to
move the bicycle.

The cyclist and bicycle travel 1000m in 250s.
(i) Calculate the energy input by the cyclist for this journey.

Show your working.

energy iNPUt = ..o J [1]
(i) Calculate the work done in moving the cyclist and bicycle for this journey.

State the formula you use and show your working.

formula

working

WOrK dONE = oo, J [2]

© UCLES 2017 0653/43/M/J/17 [Turn over
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(iii) Calculate the percentage efficiency of the bicycle.

State the formula you use and show your working.

formula

working

efficiency =

© UCLES 2017 0653/43/M/J/I17
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10

Fig. 4.1 shows what happens to a seed after it is planted. The responses shown by the shoot and
root are controlled by plant hormones called auxins.

surface of soil

+—— shoot
—— root
1. seed is planted 2. root appears 1L
if
3. shoot appears
Fig. 4.1

(@) Name the response shown by both the root and the shoot in Fig. 4.1.

(b) A second similar seed is germinated and pinned on a vertical board as shown in Fig. 4.2.
The apparatus is kept in the dark. The distribution of auxin hormones becomes uneven in the

seedling.

pin

A TE I
Sl((HHH‘:

— board

Fig. 4.2

© UCLES 2017 0653/43/M/J/I17
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(i) Complete Fig. 4.3 to show how the growth of the shoot and root will change over the
next few days.

Fig. 4.3
(2]

(i) In terms of the action of auxins, explain your answer to (i) for the shoot only.

(c¢) Acid rain is produced as the result of burning fossil fuels. Acid rain can reduce the rate of
germination of seeds.

(i) Describe how acid rain is produced.

© UCLES 2017 0653/43/M/J/17 [Turn over
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5 (a) The atomic number of magnesium is 12.

Complete Fig. 5.1 to show the electronic structure of a magnesium atom.

Fig. 5.1
(2]

(b) A student investigates the reaction between magnesium and dilute hydrochloric acid.

The student uses the apparatus shown in Fig. 5.2 for the investigation.

conical flask cotton wool

dilute
magnesium hydrochloric
powder acid
| I
—— balance

Fig. 5.2

Fig. 5.3 shows the mass of the conical flask and its contents during the reaction.

A

mass

time

Fig. 5.3
© UCLES 2017 0653/43/M/J/17
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(i) Explain why
at first the mass decreases,

(2]
(i) Complete and balance the symbolic equation for this reaction.
Mg + e e SR + MgCl, [2]
(c) (i) State the effect, if any, of using a higher temperature on the rate of a reaction.
Explain your answer in terms of particle collisions.
L] 1= o] AP PP PPP P
EXPIANATION ... e e e e e e e e e e e aeas
(ii) State the effect of using a catalyst on the rate of a reaction.
Describe the change, if any, to the catalyst at the end of the reaction.
=1 (=T o PP PP PPPPPRPRPN
Change 10 CataAlYST .....ooo i e
[2]

© UCLES 2017 0653/43/M/J/17 [Turn over
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6 Fig. 6.1 shows a man riding a snowmobile across snow and ice at a research station in Antarctica.

Fig. 6.1

(@) The temperature of the air is —40°C, but the man must keep his body temperature at 37 °C.

(i) State the main method of thermal energy transfer from the man through his clothing to
the outside.

(ii) The man wears several layers of thin clothing which trap air between them, instead of
one layer of thick clothing.

Suggest one reason for this.

© UCLES 2017 0653/43/M/J/I17
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(b) The snowmobile is driven by a gasoline (petrol) engine. Inside the engine, temperatures

reach 800°C as the fuel burns. The combustion of the fuel forms carbon dioxide and water
molecules.

(i) State which of the diagrams in Fig. 6.2, X, Y or Z, shows the arrangement of molecules
as they are formed in the engine.

Give a reason for your answer.

diagram ..............

reason

(ii) Fig. 6.3 shows white trails coming out of the engines of an aircraft landing at the research
station when the air temperature was —45°C.

Fig. 6.3
Suggest what these white trails are made of. Give a reason for your answer.
The white trails are Mmade Of ........coo i e
reason

© UCLES 2017 0653/43/M/J/17 [Turn over
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(c) Antarctic research stations use satellites to relay communications to their home bases.

(i) Name the part of the electromagnetic spectrum used for satellite communications.

(ii) On Fig. 6.4, put the part of the electromagnetic spectrum you have named in (i) in its
correct place in the incomplete electromagnetic spectrum.

visible

X-rays light

Fig. 6.4
(1]
(d) The man on the snowmobile uses a radio to talk to the aircraft pilot as he watches the aircraft
landing. He can hear the sound of the engines of the aircraft in Fig. 6.3 several kilometres
away.

(i) The man hears the sound of the engines for several seconds after the pilot says over the
radio that the engines have been switched off.

Explain why this happens.

(ii) Describe how the engines produce sound and how this is transmitted to the man.

© UCLES 2017 0653/43/M/J/I17
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Please turn over for Question 7
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7 Fig. 7.1 shows a diagram of the cells in a cross section of a leaf.
(a) Most photosynthesis takes place in the palisade cells of the leaf.

Complete the balanced symbol equation for photosynthesis.

light
6CO, + 6H O ——
chlorophyll

palisade cell

Fig. 7.1

(b) OnFig. 7.1

(1]

(i) draw a line to show a possible path taken by carbon dioxide from point Y to palisade

cell Z,

(i) label the tissue that provides water for the leaf.

© UCLES 2017 0653/43/M/J/I17
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(c) When the stomata are open there is a net movement of water molecules by diffusion out of
the leaf. This is called transpiration.

Fig. 7.2 shows the area around the stoma of the leaf shown in Fig. 7.1.

A molecule B

Fig. 7.2

(i) Describe how the water molecules get into the space inside the leaf above the stoma, as
shown in Fig. 7.2.

(ii) Fig. 7.2 shows a difference in the environment around the leaf in diagram A compared
with diagram B.

Predict whether the rate of transpiration will be greater in A or B.

Explain your answer.

© UCLES 2017 0653/43/M/J/17 [Turn over
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8 (a) The melting points of the first four Group | metals are shown in Table 8.1.

Table 8.1
Group | metal melting point/°C
lithium, Li 180
sodium, Na 98
potassium, K 64
rubidium, Rb
Complete Table 8.1 by suggesting the melting point of rubidium, Rb. [1]

(b) A student investigates the reaction between four metals, A, B, C and D, and the oxides of
these metals.

The results of this investigation are shown in Table 8.2.

Table 8.2
metal oxide
metal
A oxide B oxide C oxide D oxide

A v X Ve

B X X v

C Ve v v key

v reaction

D X X X X no reaction

(i) Deduce the order of reactivity of the four metals, from most reactive to least reactive.

.................. most reactive

.................. least reactive

[2]

© UCLES 2017 0653/43/M/J/I17
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(ii) The reaction between metal A and metal B oxide is exothermic.

Describe the energy transformation which occurs during an exothermic reaction.

(c) Sodium, Na, is extracted from sodium chloride, NaCl, by electrolysis, as shown in Fig. 8.1.

low voltage
d.c. s/upply

U

S) ®

molten sodium chloride —1]

Fig. 8.1

(i) Name the electrode at which sodium forms.

(ii) State the gas that is formed during this electrolysis.

(iii) Explain, in terms of ions, why the sodium chloride must be molten rather than solid during
this electrolysis.

© UCLES 2017 0653/43/M/J/17 [Turn over
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9 Fig. 9.1 shows a circuit set up to measure the current in different parts of a circuit.

Fig. 9.1

(a) When both switches are closed, ammeter A, reads 6A and ammeter A, reads 1.5A.

() Predict the reading on ammeter A,.

(ii)

© UCLES 2017

Give a reason for your answer.
Readingon Ag = ... A

LIS T

Deduce why different currents are recorded on ammeters A, and A,.

Give reasons for your answer.

0653/43/M/J/I17
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A voltmeter is connected across the battery. The reading is 12 V.
Switch S, is closed, but switch S is left open. Ammeter A, reads 3A.
The voltmeter is now connected between points X and Y. The reading is 3V.

(i) State the reading on ammeter A,,.
reading = .......cccoeeiiii A [1]

(i) Deduce the value of resistance R,.

© UCLES 2017

Show your working.

value of Ry = oo Q [2]

0653/43/M/J/I17



24

(-d-y1) aunssaud pue ainjesadwa} wool je ;wp g SI seb Aue Jo 8jow suo JO SWN|oA 8y |

- - - - - - - - - - - 8€¢ LeC [4%4 -
wniouaIme| wnijagou wniAsjepusw wnjwisy wniuiRIsuId wniusoy|es wniaxiaq wnuno wnpuawe wnyuoynid wnunydau wnjuein wniunoejoid wnuoyy wniunoe
el ON PIN w4 $3 10 3d wo wy nd dN n ed uL oY splouioe
€0} 20l 101 00} 66 86 16 96 S6 6 €6 6 16 06 68
SLL €Ll 691 191 S9l €91 651 1S1 sk oSl - iads 341 ol 6el
wnian| wnigank wninyy wnigie wniwjoy wnisoidsAp wnique) wniuioped wnidoina wnuewes wniyewoud wniwApoau | wniwAposseid wnyeo wnueyjue|
n7 aA wl 13 OH AQ qL PO n3 ws wd PN id L0) e Sploueyjue|
VL 0L 69 89 19 99 G9 9 €9 29 19 09 69 89 19
WNLOWBAY wninosaly wniojuiadod wnuaBlusos | wnppejswiep | wnuauyew wnissey wnuyoq wniBioqess wniugnp wnipJjopayIna wnipes wniouesy
AT 14 ud 6y s@ N SH ug bs aa | swowe | BY E
9Ll 1413 42 L oLb 60} 801 L0} 901 S0l ol €01—68 88 18
- - - 602 102 ¥0¢ 102 161 S61 261 061 981 781 181 8.1 pASS eel
uope aunejse wnjuojod yinwsiq pes| wnyjeyy Kinosew plob wnunerd wnipu wniwso wniuays usjsbuny wnlejuey wniujey wnueq wnisaeo
uy W od S| qd 11 6H ny id I SO 9y M el JH sploueuuel eqd sO
98 S8 78 €8 8 18 08 6. 8. 1L 9/ S 12 €L cL [ YARAC] 99 Sg
LEl Leh 8¢l 443 6l Sl 42 801 901} €0l L0l - 96 €6 16 68 88 g8
uouax auipol wnunjje Auownue uny wniput wniwped JENS wnipejied wnipoyl wniuayns wnpauyds} wnuapgAjow wnigoiu wnuoouz wnupk wnyuoys wnipigni
X I a1 as us ul PO by Pd ud ny oL ON aN 1z A IS qd
¥S €5 2s 1S 0s 6% 14 yA4 9 14 144 934 [44 v or 6¢ 8¢ 1€
¥8 08 6. 7 €L 0L S9 9 69 69 9g g s 1S 14 14 (014 6€
uoydAsy auiWolq wniusjes ojuesie wniuewssb wnyjeb ouiz Jaddoo [93j01u 1|eqoo uou asouebuew wniwouyo wnipeueA wniueyy wnipuess wniojeo wnissejod
e 19 ) SY 99 €9 uz no IN 0D o U 10 A\ L ) €D A
9€ ge e €€ 4 33 0¢ 6¢ 8¢ le 9C 4 e €¢ [44 74 0c 6l
(014 §'Ge 45 1€ 8¢ yx4 e €C
uobie auojyo nyns snioydsoyd uool|is wnuwnie wnisaubew wnipos
v 10 S d IS v BN EN
8l L 9l St vl €l cl L
0c 6l 9l 145 cl L SSew dlwoje aAne|al 6 L
uosu auponyy uabAxo uabouyu uogued uoloq aweu wnyfiaq wniyy
oN E| o N o) g loqwAs ojwoje og N
oL 6 8 yA 9 S Jaquinu ojwoje 1% [
14 3
wniay uaboipAy >0!
oH H
4 l
A [IA IN 7 A\ A\ Il Il I
dnolg

SjuawWa|3 40 3|qeL IPoLIad dYL

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International

Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after

the live examination series.

0653/43/M/J/I17

© UCLES 2017



