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2
1 Adiver uses fins to push himself through the water, as shown in Fig. 1.1.
The accelerating force on the diver produced by one kick of a fin is 15N.

The mass of the diver is 70kg.

15N
%

fin
Fig. 1.1

(a) Calculate the acceleration of the diver produced by one kick of a fin.

acceleration = ........ccoeeeeeeeeeeeeeee e m/s?[2]
(b) The diver can see a flag above the surface of the water, as shown in Fig. 1.2.
Complete Fig. 1.2 by drawing the path of one ray of light between the flag and the diver.
Draw an arrow on the ray to show its direction.

flag

air

water

Fig. 1.2

(3]
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2 Use words or phrases from the list to complete the sentences about blood vessels.

Each word or phrase may be used once, more than once, or not at all.

away from carbon dioxide higher lower narrower
oxygen thicker thinner towards wider
The lumen in an artery is ......cccooovcieeeeeee i, than the lumen in a vein.
The wall of an artery is ..o, than the wall of a vein.
Arteries carry blood ..........cccooiiiiii the heart.
The blood in the arteries contains MoOre .........cccoccccvvieeeeieieiiciiiee, than the blood in veins.
The blood inveinsis at a .......ccccccevvvvveeiieeieiiiiiiiiiiinnn, pressure than the blood in arteries.
[5]
3 (a) Define relative atomic mass, A..
............................................................................................................................................... [2]
(b) Calcium reacts with water to produce calcium hydroxide solution and hydrogen.
The equation for the reaction is
Ca + 2H,0 = Ca(OH), + H,
[A: O, 16; Ca, 40; H, 1]
(i) Calculate the relative molecular mass of calcium hydroxide
....................................................................................................................................... 1]
(ii) Complete the following sentences.
409 of calcium reacts with ................. g of water and produces ................. g of hydrogen.
29 of calcium reacts with ................. g of water. [3]
(c) Describe a test and the result that shows that calcium hydroxide solution is alkaline.
£ PPN
=] U ]| PP PERTTP PP
(2]
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4 Adglass ball rolls down a long curved track, as shown in Fig. 4.1.

At point X, the track becomes horizontal.

glass ball

curved track position of glass
ballat1.2s

position of glass
ball at 1.4s

point X

Fig. 4.1

The speed of the ball is recorded between time t=0.2s and time t=1.2s, as shown in Table 4.1.

Table 4.1
time/s 0.2 0.4 0.6 0.8 1.0 1.2
speed
cm7/s 0.7 1.4 1.9 2.4 2.8 3.1

(@) (i) Explain why the speed of the ball is recorded, rather than the velocity of the ball.

....................................................................................................................................... [1]
(ii) Describe the type of motion shown by the readings in Table 4.1.

....................................................................................................................................... [2]
(iii) Predict the speed of the glass ball at time t=1.4s.

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

track.
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5 The front of the eye is shown in Fig. 5.1.

/;‘// .....................................
4l (”\\\\
Fig. 5.1
(@) Complete Fig. 5.1 by labelling the parts A and B. [2]
(b) Bright light is shone into the eye shown in Fig 5.1.

(i) Describe the change in the appearance of the eye.
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6 Copperis a metal.
Sodium chloride is an ionic compound.
(a) Describe the arrangement and the movement of the atoms in solid copper.

arrangemMeNnt Of AEOMS .......oiiiiiiiiie et b et e et e st st eneeneenean

(b) State two ways in which the physical properties of copper differ from the physical properties
of sodium chloride.

1 PRSPPI
2 e et eeeeeeeeeeeeeiseeeeeeeeeeeeeaesseeseeeeeeeeaaastseeeeeeeeaaaaa———eteeaeeeaaaaanreeeeeeeeeaaannrreeeeaeeeaaaas
[2]
(c) The electronic structure of a sodium atom is 2,8,1.
Fig. 6.1 shows the electronic structure of a sodium ion.
Fig. 6.1 Fig. 6.2
(i) Complete Fig. 6.2 to show the electronic structure of a chloride ion. [1]
(ii) Explain the significance of the electronic structure of the sodium ion.
....................................................................................................................................... [2]
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7 Aboat has a winch powered by an electric motor that is used to raise an anchor, as shown in Fig.
7.1.

winch

boat surface of sea

8.0m
anchorgw

sea bed

Fig. 7.1
(@) (i) Aforce of 300N is needed to raise the anchor.
The distance from the sea bed to the surface of the sea is 8.0m.

Calculate the useful work done to raise the anchor from the sea bed to the surface of the
sea.

0] Qe (o] 1= T J [2]

(ii) The potential difference across the electric motor is 12V and the current in the motor is
10A.

The time taken to raise the anchor through 8.0m is 25s.

Calculate the energy transferred to the motor to raise the anchor from the sea bed to the
surface of the sea.

energy transferred = ... J[2]
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(iii) Use your answers to (a)(i) and (a)(ii) to determine the energy loss in raising the anchor
from the seabed to the surface of the sea.

ENErgY 0SS = ...uiiiiiiiiii i J[1]

(b) State one hazard associated with large amounts of energy transferred as heat in electric
motors.
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8 Asection through a leaf is shown in Fig. 8.1.

cuticle

(=1 o

upper mesophyll

Q
0
0
0
0
0 layer

lower mesophyll
layer

guard cells

Fig. 8.1

The average number of chloroplasts for four types of leaf cells is shown in Fig. 8.2.

30 o
RN RN
average
number of
chloroplasts
per leaf cell
upper guard lower upper
epidermis cell mesophyll mesophyll
cell cell cell
type of cell
Fig. 8.2
5129/22/0/N/17
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(@) (i) Complete the following sentence.
The average number of chloroplasts in a lower mesophyll cell is .....................
and in an upper mesophyll cell is ..................... . [1]

(ii) Calculate the number of chloroplasts in a lower mesophyll cell as a percentage of the
number in an upper mesophyll cell.

Give your answer to the nearest whole number.

percentage number of chloroplasts = ... % [1]
(iii) State which type of leaf cell forms the most glucose during a sunny day.

Explain your answer.

(b) Cells in the upper epidermis contain no chloroplasts but produce the waxy substance called
the cuticle.

Suggest a function for the cuticle.
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12
Ethanol, C,H;OH, is made by the fermentation of glucose.

(@) Complete the sentences about fermentation.

Glucose is dissolved in water and .............cooccvvvieeeeennnne is added to the solution.
The mixture is left for a few days at a temperature of ....................... °C.

Air is not allowed to enter the fermentation container in order to prevent
................................... of ethanol to ethanoic acid.

When the reaction is complete the ethanol is separated from the water

DY et . [4]

(b) Balance the equation for the fermentation reaction.

[1]

(c) Draw the structure of ethanol.

[1]
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10 A spanner is shown next to a rule in Fig. 10.1.

C (&
N

spanner

N

|IIII|IIII|IIII|IIII|
—_

o
o
3

Fig. 10.1

(a) Use Fig 10.1 to determine the width x of the jaws of the spanner.

(b) The spanner is used to loosen a bolt.

The bolt becomes loose when a force of 25N is applied at a distance of 5.0cm from the
centre of the bolt, as shown in Fig. 10.2.

l 5.0cm

25N

Fig. 10.2
Calculate the moment of the force about the centre of the bolt.

State the unit.

MomeNnt = ..., unit ..o, [3]
(c) The mass of the spanner is 1209 and it has a density of 7.9g/cm3.

Calculate the volume of the spanner.
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11 Fig. 11.1 shows the names of different processes carried out by a healthy body and the names of
some structures.

process structure
breaks down alcohol teeth
chew food liver

destroys hormones kidney
produces hormones heart

excretes urea gland
pumps blood to the

lungs

Fig. 11.1
Complete Fig. 11.1 by drawing one line from each process to the structure where the process
occurs.
One has been done for you. [5]
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12 At high temperatures, potassium can react with carbon dioxide to produce a white solid V and a
black solid W.

(a)

(b)

()

(d)

Name the white solid V and the black solid W.

white solid V ....ovvveieeiieeieeeie,

black solid W ........ccceeveeeeiiiiiee

[2]
Complete the sentence.
During the reaction the potassium is ..........ccccccceeiniiiiiiieeeneenn. and the carbon dioxide is
....................................... . [1]

When the products of the reaction are added to water, the white solid V dissolves but the
black solid W does not dissolve.

Name the process that can be used to separate the black solid from the solution.

A solution of white solid V turns Universal Indicator purple.
(i) Suggest the pH of the solution. ..........cccccvvveeeinnnnns [1]

(ii) Describe the change to the pH of the solution when dilute hydrochloric acid is added to
the solution.
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13 Ultraviolet radiation is part of the electromagnetic spectrum.

(@) Name one electromagnetic wave with a shorter wavelength than ultraviolet radiation.

............................................................................................................................................... [1]
(b) The range of wavelengths of ultraviolet radiation is 1.0 x 10~ m to 4.0 x10~"m.
(i) State the speed of light in a vacuum.
SPEEA = e m/s [1]
(i) Calculate the highest frequency of ultraviolet radiation.
freQUENCY = ... Hz [2]

© UCLES 2017 5129/22/0/N/17
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14 (a) State one important feature of an enzyme.

Fig. 14.1

On Fig. 14.1, name the structures C, D and E. [3]

(c) Name an organ in the body where

hydrochloric acid is Made, .......cccceeeeiieiiiiiiee e
bile is made, s
amylase is made. e
(3]
(d) After digested food has been absorbed, it is assimilated.
Describe how the liver assimilates glucose.
............................................................................................................................................... 2]
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15 (a) Describe two ways in which respiration and the combustion of a hydrocarbon are the same.

1 SRR
2 et eee e eeeeeeeeeeeeeeaeseeeeeaeseeeeeeaseeeeeaanteteeeaanteteeeaheteeeaannteeeaanteeeeeanteeeeaannateeeannneeeeeannneeeeans
[2]
(b) Hydrocarbon fuels are saturated hydrocarbons.
(i) State the source of hydrocarbon fuels.
....................................................................................................................................... [1]
(ii) State the meaning of the term saturated.
....................................................................................................................................... [1]
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16 A radioactive source is stored in a lead-lined box, as shown in Fig. 16.1.

radioactive
source

Fig. 16.1

(@) (i) Name the piece of equipment used to remove safely the radioactive source from the box.

(ii) Describe one other safety precaution that must be taken when removing the radioactive
source from the box.

(iii) State the name of the most ionising type of radiation.

(b) A teacher uses a source of radiation, a detector and some absorbers to show that there are
three different types of emission from the radioactive source.

Describe how the teacher uses the equipment.
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17 Three components of a balanced diet are carbohydrates, fats and proteins.

State three other components of a balanced diet.

B e 3]

18 Copper reacts with silver nitrate to produce a blue solution and a solid.
(@) Name the products of the reaction.
............................................................ AN oo 2]
(b) Zinc reacts with copper(II) sulfate.
Zinc is extracted from its ore by heating with carbon.
Aluminium cannot be extracted from its ore by heating with carbon.

Place the elements aluminium, copper, silver and zinc in order of reactivity (most reactive
first).

most reactive ...

least reactive ... [1]

© UCLES 2017 5129/22/0/N/17



21

BLANK PAGE

© UCLES 2017 5129/22/0/N/17



22

BLANK PAGE

© UCLES 2017 5129/22/0/N/17



23

BLANK PAGE

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.

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.

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.

© UCLES 2017 5129/22/0/N/17



‘(*d"y4) @inssaud pue ainjesadwa) Wool je Wp g S| Seb Aue Jo sjow suo JO SWN|OA 8y |

24

5129/22/0/N/17

- - - - - - - - - - - 8¢z 434 zee -
wnjouaime| wnij@qou wniAs@puaw winjwiay wnjuigsuld wnjuioyljed wni@yiaq wnuno wnouawe wnjuoynid wnjunydau wnjuein wnjupoejoid wnuoyy wnjupoe
a7 ON PN w4 s3 10 g wo wy nd dnN n ed ylL Y spiounoe
€0l ol 1oL 00l 66 86 16 96 G6 6 €6 6 16 06 68
Gl €Ll 691 191 Gol €91 651 /1S1 st 0sL - vyl (A4) orlL 6€L
wnnen| wniglapk wniny} wniqle wniwjoy wnisoidsAp wnicua} wniuijopeb wnidoina wnuewes wniyyswoid wniwApoau wniwApoaseid wnuad wnueyjue|
n7 aA wl 13 OH AQ qL PO n3g ws wd PN id ) = Spiloueyjuel
L. 0L 69 89 19 99 <S9 9 €9 29 19 09 6G 8 1S
WINLIOWLIBAI| wniAoJ8| wnluedod wniuabjusol wnpnpejsuwiep wnuauyaw wnissey wnuyoq wniBlogess wniugnp wnipJopayins wnipels wniouely
A7 14 uo 6y sd N SH ug bs aa ™ sproupoe ey 14
9Ll 147 47 LLL oLl 601 801 101 a0l S0l 0L €01-68 88 18
= = - 602 102 02 L0¢ 161 G6L 261 06l 981 8l 18l 8/l L€1 eel
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosaw plob wnupeld wnipul wnjwso wnjuayJ uaysbuny wn|ejue} wniujey wnpeq wnisaeo
uy W Od 9 ad 11 BH ny 1d i1 SO S| M el H spoeyue, eg SO
98 G8 8 €8 Z8 18 08 6. 8L LL 9/ G V. €L cL |WAJAS] 99 1]
Lelb lcL 8cl (44" 6L Sl cLl 801 901 €0l oL - 96 €6 L6 68 88 a8
uouax aulpol wnunjiey Auownue un wniput wnjwped JonIs wnipe|ed wnipoys wniuayyni wnpeuyos} wnuapgAjow wniqolu wnjuooz wnupA wnnpuons wnipigni
X I 9] qs us ul PO By Pd yd ny ol O aN 1z A IS qy
7S €8 s LS 0S8 6¥ 8 Ly 14 Sy 1474 1544 474 A4 (014 6€ 8¢ A
8 08 6. GL €L 0L SG9 9 69 69 99 GS 4] 1S 8Y [*1%4 ov 6¢€
uoydAsy aulwolq wnjua|es oluasie wniuew.ab wnyjeb oulz Jaddoo 901U Jleqod uol asauebuew wnjwoIys wnipeueA wniuey wnipuess wniojes wnissejod
M 19 S SY 99 =19) uz no IN 0D o4 Ui 10 N N oS el M
9¢ Ge e €e 4 L€ [0} 62 8¢ Vx4 9¢ *14 e €c [44 %4 0c 6l
oy G'Ge ce L€ 8¢ yxa e €c
uobue auuojyo anyns snioydsoyd uool|Is wnuwnje wnisaubew wnipos
Iy 12 S d IS v BN eN
8l Ll 9l Gl 145 el cl L
0¢ 6l 9l 7l clL L SSew dlWoje aAle|al 6 /
uoau auuony uabAxo uabouyu uogJeo uoloq aweu wnijifiaq wniyy|
SN 4 O N 0 d |oquwiAs olwoje °d 1
ol 6 8 JA 9 S Jaquinu ojwoje v [
14 l
wnijgy uaboipAy >°!
oH H
4 l
A L ouA oA oA oA o o]
dnoig

Sjuswalg Jo a|qe] dlpouad ayL

© UCLES 2017



