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This question is about the elements in Group 7 of the periodic table.

Table 1 shows the melting points and boiling points of some of the elements.

Table 1
Element | Melting point in °C | Boiling point in °C
Fluorine —-220 -188
Chlorine -101 -35
Bromine -7 59

Use Table 1.

Tick (v') one box.

Gas

Liquid

Solid

[0]1].[1] What s the state of bromine at 100 °C?

[1 mark] |
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[oT4].[2]

What temperature does chlorine gas condense at to form a liquid?

Use Table 1.
[1 mark]
Temperature = - 25 o6
E Complete the sentences.
[2 marks]
Going down Group 7 the melting points \ ncvea Lo
This is because the size of the molecules increases so the
intermolecular forces \ nwiveage
Question 1 continues on the next page
Turn over »
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Do not write
outside the

A teacher investigated the reaction of iron with chlorine. _ box
Figure 1 shows the apparatus used.

Figure 1

iron

Chlorine gas in —» —— Excess chlorine

gas out

Heat Glass tube

E:l Why did the teacher do the investigation in a fume cupboard?
[1 mark]
Tick (+') one box.

Chiorine gas is coloured. The cColour fox chlonve W |

A¥een .

Chlorine gas is flammable.

Chlorine gas is toxic. v

0 4
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E The word equation for the reaction is:

iron + chlorine — iron chloride
Iron chioride is a solid.

The teacher weighed the glass tube and contents:
« before the reaction

e after the reaction.

What happened to the mass of the glass tube and contents during the reaction?

Give one reason for your answer.

[2 marks]

The mass of the glass tube and contents “M—L\ wWow & \nevea Lo

Reason M Clt\\miv\a alore  ara wow) Pas: & e

Cocabound o \von cwWorde -
g z

Question 1 continues on the next page
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E Fluorine is above chlorine in Group 7.

. Balance the equation for the reaction between iron and bromine.

—\(l\g_ roackandt o ?voduc,-\st uxr loe 23 uq| /QJ? n\::k]
Ruakon o ke \oalanc ed .
2Fe + _ 5 Br2 — 2FeBrn
- Calculate the relative formula mass (M;) of FeBrs
Relative atomic masses (A): Fe=56 Br=80
gy [2 marks]
Fe &7
A+ (2ox3)
S6 +240 = 296 > a6

The teacher repeated the investigation with bromine gas and with iodine gas.

Table 2 shows the results.

Table 2
Element Observation
Chlorine Iron burns vigorously with an orange glow
Bromine Iron burns with an orange glow
lodine Iron slowly turns darker

Predict what you would observe when fluorine gas reacts with iron.

Use Table 2.
[1 mark]

=  Veazext v\'ﬂo‘ouA.‘ \jz_cauxc. .-(’\M e Vewu

‘Ronacious 4w \newdlo - W dorar  Wod®) Huevids |

~

Relative formula mass (M;) =

I
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This question is about models of the atom. box
[0]2].[1] Atoms were first thought to be tiny spheres that could not be divided.
Which particle was discovered to change this model of the atom?
[1 mark]
Tick (¥v') one box.
Electron v
Neutron
Proton
@ Figure 2 shows another model of the atom.
Figure 2
What is the name of this model of the atom?
[1 mark]
F'\ Urn  Puddivna  wnod e\
Turn over »
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[0]2].[3] A scientist fired particles at gold atoms.

[0]2][4]

Some of these particles were scattered.
The results led to a different model of the atom.

Which type of particle was fired at the gold atoms?

[1 mark]
Tick (v') one box.

Alpha v

Electron

Neutron

Proton

Which scientist first suggested that electrons orbit the nucleus at specific distances?

[1 mark]
Tick (¥) one box.
Bohr v
Chadwick K
Mendeleev
L I

Do not write
outside the
box



[0]2].[6]

The model of the atom used today has three subatomic particles:
¢ electrons
* neutrons

e protons.

Complete the sentences.
[3 marks]
Atoms of the same element have the same atomic number because they have the

same number of  TNolow ¢

A

Atoms of the same element can have different mass numbers because they have

different numbers of newkyon g

Atoms have no overall charge because they have

the same number of P Yotong and e\eckront

The radius of a nucleus is approximately 1 x 107 m
The radius of an atom is approximately 1 x 107°m
A teacher uses a ball of radius 1 cm to represent the nucleus.

What could represent the atom on the same scale?
[1 mark]

Tick (v) one box.

A ball of radius 10 cm

A sports arena of radius 100 m v

An island of radius 10 km

A planet of radius 1000 km

Do not write
outside the
box

N

Turn over »
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This question is about chemical reactions and energy.

Hydrogen reacts with oxygen to produce water.

This reaction releases energy.

El Complete the word equation for the reaction.

[1 mark]

1}

hydrogen + oxygen — __ |~Jaker

@ Figure 3 shows a reaction profile for the reaction between hydrogen and oxygen.

Figure 3

What do the labels W, X, Y and Z represent?

Choose answers from the box.

[4 marks]
activation energy energy overall energy change
products progress of reaction reactants

Z20negy

Owverall energy C(namfg_c.

w

X _Actwarion en Rvay
Y

z

Progrecs % reaction -

170
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[0T3][3]

[0]3].[4]

The reaction between hydrogen and oxygen is used in a hydrogen fuel cell.

What is the reason for using this reaction in a fuel cell?
[1 mark]

Tick (v') one box.

To produce a change of state

To produce a potential difference v

To produce a temperature change

A student investigated the voltage produced by a chemical cell.
The student used different metals as the electrodes in the cell.

The metals used were:
* copper
e iron

e magnesium.

Which two metal electrodes would produce the greatest voltage when used in the
chemical cell?

Give one reason for your answer.

A

[2 marks]
Metals M aan e £ wana and Cc SERer
Reason ﬁ'w NNeoAa\g \’\cwa Ay \ e L X %
O\%ax\c Q AA Yeack \‘v \.&--\ ‘
~7
Turn over »

1B/M/Jun20/8462/1F

Do not write
outside the
box




12

Do not write
outside the

This question is about electrolysis. %

A student investigated the hypothesis:

‘The electrolysis of a salt solution produces a metal at the negative electrode and a
gas at the positive electrode.’

Figure 4 shows the apparatus used.

Figure 4

dc power supply

- Graphite electrodes

| Salt solution

G : 7

' [0]4].[1] what observation would be made at each electrode if the hypothesis is correct? |
: [2 marks] |

» |

Observation if metal produced at the negative electrode A Solic  wowd i

be peoducd Lince o Vocinva fons cee in _Caliele:
Observation if gas produced at the positive electrode ’MQXQ Woutd Lz

Eublalas Seen .

L
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13

Table 3 shows the student’s results.

Table 3
: Product at the Product at the
Salt solution negative electrode positive electrode
Copper chloride Copper Chlorine
Potassium nitrate Hydrogen Oxygen
Silver nitrate Silver Oxygen

f}] Which salt solution in Table 3 does not match the student’s hypothesis?

Give one reason why.

Salt solution P oA S Sl urn Nitrate

[2 marks]

Reason ﬂu ?radu-ot- ar fa fLanmJa. £lectrde 1<

!nqdmgen whieh L pot a mMeral.

EJ Give two reasons why graphite is used for the electrodes.

[2 marks]

1_ I+ (s A Good  Conoluckr e/eotr'udj

7
éecauxe g]j e JQ(ﬂCaUs:_J 2lecerony .

2 (£ s [necte Thws  Unreactive

13
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Do not write
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A different student investigated what happens during electrolysis. box

Figure 5 shows the apparatus.

Figure 5

dc power supply

= +

f
Negative [ \ Positive
electrode electrode

/ Purple crystal

Filter paper soaked in
an electrolyte solution

The purple crystal contained:
« colourless positive ions

« purple coloured negative ions.

The purple crystal dissolved in the electrolyte solution.

E What happens to the purple coloured ions?

Give one reason for your answer.

[2 marks]
Tick (v') one box.

The ions do not move.

The ions move towards the negative electrode.

The ions move towards the positive electrode. v

i .
Reason ”ﬂa (,lu,h-de aler acxs lonc Its.

|

opPosite  Chavqes
1T =

1 4
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This question is about aluminium.
E Aluminium is a metal.

Draw one line from each property of aluminium to the correct reason for that property.

[2 marks]
Property Reason
Aluminium has delocalised electrons
Conducts electricity 1 Aluminium has layers of atoms which can slide

Aluminium has strong metallic bonds

High melting point | Aluminium has weak intermolecular forces

Aluminium has a random arrangement of atoms

E] Aluminium can be used to make alloys.

What is meant by an ‘alloy’? |
[1 mark]

AY\ q”y 4 o Nixtur? g}[ F0 o Nare. E[Wr\#'f!

H‘w.g ak Iea.c* Oho Q—Izrvgn* /% A Metal .

L
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i

Aluminium is extracted from bauxite.
Bauxite is a mixture which contains aluminium oxide.
E Bauxite contains between 15% and 25% aluminium.
Aluminium oxide always contains 53% aluminium.
How does this show that bauxite is a mixture and not a compound?
[1 mark]
_g%gim__/é_a_ﬂémiz Lointiy 10 Fonigiis &
\Vaviakle Peutonraga s A | [urtinivnn .
L] J (J
E The waste material from the bauxite is stored in lakes of mud.
The lakes of mud are held in place by dams.
Figure 6 shows one of these lakes.
Figure 6
Suggest two possible problems with storing the waste material in lakes of mud.
[2 marks]
1 ’,I'(u dara NG h Lw @ a\\ow\'_v\ﬂ [ r Y \am..
\H ™ \-co\ <.
d Nud 4o overflen  Yotuwing v X
2 qukcf Follwion W ouwa O©CCuy Yol u.\’rw\j\)
\
o \u\\i\g oL A Seool\,
Turn over »
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Aluminium is extracted by electrolysis. box
The aluminium oxide is mixed with cryolite and melted.

The mixture is then electrolysed.

Ma = 2 atoms
Al = | arewr

[0]5].[6] The formula of cryolite is NasAlFe C = ¢ atrms
Give the total number of atoms in the formula.
I\] [1 mark]
a &
3 A'\ @ Number of atoms = O
34+Vxb =\p
@ What is the reason for adding cryolite to the aluminium oxide?
[1 mark]

Tick (v') one box.

To increase the amount of aluminium extracted

To lower the melting point of the mixture v

To reduce the amount of aluminium oxide needed

\/\SQ c}'f c‘jo\'\kz educes Sowne o?\ mg_\xusj
Cocas \nwolVed 1 QX‘CVQL’;\S A\wm\-n:um :

L
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. Complete the sentences.

Choose answers from the box.
[2 marks]

aluminium carbon fluorine

oxygen sodium

When the molten aluminium oxide and cryolite mixture is electrolysed the product

at the positive electrode is Oxy gen

This product reacts with the positive electrode because the positive electrode is

made of C at \e.on

. A sample of bauxite contains 25% aluminium.

Calculate the maximum mass of aluminium that can be extracted from 300 000 kg of
the sample of bauxite.

Give your answer in standard form.

Do not write
outside the
box

[3 marks]
: i )
ng&\\-t k\, O_l- Cotwng 25{3 '6\’\ .
N\au 2 Murwiorn = 25  x 3060 ce®
a 3
le®
= Ts5, 00035
= T8 X\‘g B
Maximum mass (in standard form) = I8 %16 kg
Turn over »
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This question is about citric acid.

Figure 7 represents one molecule of citric acid.

Figure 7
H O H O—H H O
I [l l l | I
0O—°C ? c ? c
Voo y
cC=0
| c
O—H.

Use Figure 7.

Tick (v') one box.

Covalent v

lonic

Metallic

m Complete the molecular formula of citric acid.

CeH_g_O_rL

@ What type of bonding is shown in Figure 7?

[1 mark]

[1 mark]

siw'«g Taws K Rledwens

‘“’h’\‘/“ N\exa\s P R weex\s -

\\Nf&'( S W\ ‘.

2 0
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Do not write
outside the
I__3__] Figure 8 shows two representations of one molecule of citric acid, A and B. bax

Figure 8

H O H O—H H O H
I .
o——c—c—<|: clz—oéo
|
. H c’:= H
O—H
5

Give two advantages of representation A compared with representation B.
[2 marks]

Advantages of A:

1 Te  vodecue: '(ﬁg N are rRRiesevkad \0;1
Swale  awd Aourdy  Covalewr \onmndg .

2 /K\"J S\'\owé il ot onw WA

Q_\ oot .

Turn over p»
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A student investigated the temperature change during the reaction between citric acid
and sodium hydrogencarbonate solution.

Citric acid is a solid.

This is the method used.

1. Pour 25 cm?® of sodium hydrogencarbonate solution into a polystyrene cup.

2. Measure the temperature of the sodium hydrogencarbonate solution.
3. Add 0.25 g of citric acid to the cup.

4. Stir the solution.

5. Measure the temperature of the solution.

6. Repeat steps 3 to 5 until a total of 2.00 g of citric acid has been added.

Table 4 shows some of the student’s results.

Table 4
Mass of citric acid added in g | Temperature of solution in °C
0.00 22,6
0.25 222
0.50 21.8
0.75 214
1.00 21.0
1.25 20.6

E How do the results in Table 4 show that the reaction is endothermic?

L

[1 mark]

,-\(“u & ¢  Aecxemse  \w —\-ux\'y\m‘.s..‘ Q.

0\*9\3 A Yoo Chlon .

1B/M/Jun20/8462/1F
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E Three of the student’s results are plotted on Figure 9.
A line of best fit for these points is drawn.
Complete Figure 9.

You should:
« plot the data from Table 4 on Figure 9
= draw a line of best fit through the points you have plotted

« extend your line of best fit to meet the line of best fit already drawn on Figure 9.

[4 marks]
Figure 9
T - g
2301 15 A ,
Ne- |
220 HIN, e
Temperature of | S RRE
solution in °C - £ i
21.0{- e R
5 ‘
& 12 i
200 fok I_4_ Sedod b |
0.00 1.50 2.00
Mass of citric acid added in g
. Determine the overall temperature change for the reaction.
Use Figure 9. - 52 >
va C = ‘G— 202 2 marks
Neral| emQeatu e o : :
Overall temperature change = 2- Lf- °C
Turn over »
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| Do not write
outside the
[0]6].[7] Whnatis the dependent variable in this investigation? box
[1 mark]
Tick (v) one box.
Mass of citric acid
Temperature of solution v
Volume of solution 12
2 4 IB/M/Jun20/8462/1F
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Do not write

outside the
n This question is about acids, bases and salts. box
Zinc nitrate is a salt.
A student produces zinc nitrate using an acid and a base.
(0]7].[1] whnich acid should the student use to produce zinc nitrate?
. [1 mark]
Tick (v') one box.
Hydrochloric acid
Nitric acid v
Sulfuric acid
[0]7].[2] wnich is a base the student could use to produce zinc nitrate?
l [1 mark]
Tick (v') one box.
Zinc chloride
Zinc oxide v
Zinc sulfate
[0]7].[3] Name the salt with the formula MgBr>
[1 mark]
Ma‘:\lwl Liuna \)ton\;a\ 2
Turn over »
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A student investigated how pH changes during a titration.
This is the method used.

1. Pour 25.0 cm? of hydrochloric acid into a beaker.

2. Measure the pH of the hydrochloric acid with a pH probe.
3. Add 1.0 cm® of sodium hydroxide solution from a bureﬁe.
4. Swirl the mixture.

5. Measure the pH of the mixture.

6. Repeat steps 3 to 5 until a total of 30.0 cm? of sodium hydroxide solution has been
added.

Figure 10 shows the student’s results.

Figure 10

14 U 0 O U O 0 A

T

BIEH |

I 0 58

R N R s
10+t n =i
o S e e R _.__‘._‘

i I et

- H

, z &

8 A wuabxaus s L

N 0 0

pH of e e T
. rad 58 SR 0 0 A O O 0 A 8 0
mixture  FoE O o
6 o o B R H

H i

" = b
i

0 L4 Jdet i ‘ 1 A ) 0
0 10 20 30
Volume of sodium hydroxide solution added in cm3

2 6
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E Describe how the pH of the mixture changes as sodium hydroxide solution is added to
hydrochloric acid.

Use data from Figure 10 in your answer.
[3 marks]

—ﬂrom e gVoduAI \ncm_r.ue N i Sora
O4o 2pcrmd Wit loads 4 lcvemwe PR LAO
Pr3. A 20cm te  Pw % i raicue chnavare ¢
deorn  PW3 4 pw W\, ln Loen 20en?

cf—g Y 0w \\wC1oocag fagncluq\b- |

@ What volume of sodium hydroxide solution is needed to neutralise 25.0 cm? of
hydrochloric acid?

Use Figure 10.
[1 mark]

Volume = 20 cm?

@ Figure 11 shows the colour of universal indicator at different pH values.

Figure 11

Red >« QOrange < Yellow—><Green Blue Purple

0 1 2 3 S 5 6 7 8 9 10 N 12 13 14

The student could have used universal indicator instead of a pH probe.

Determine the colour of universal indicator when 10.0 cm? of
sodium hydroxide solution has been added to 25.0 cm?® of hydrochloric acid.

Use Figure 10 and Figure 11.
[1 mark]

Colour = qu\

Turn over »
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[0]7].[7] The student used a pipette to measure 25.0 cm? of hydrochloric acid.

Figure 12 shows a pipette.

Figure 12

The pipette is labelled 25.0 + 0.06 cm?

Calculate the percentage uncertainty in the volume measured using this pipette.

Use the equation:
) uncertainty
percentage uncertainty = x 100
volume measured
u [2 marks]
ez Wiy = 00 -
& 006 N 006 xX\vo [.
Voluve Ngostured = 26¢en® =
Percentage uncertainty = O- 2 %

. Give one advantage of using a pipette rather than using a measuring cylinder to
, measure the volume of hydrochloric acid.

[1 mark]

_Pf?lk&'l Nigaluce s Vélume  Nove accwa&c.\3
Cw\\imu\ v Wa _N\&ouw{vs e \{udo ¢

2 8
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This question is about structure and bonding.

LT_I Which two substances have intermolecular forces between particles?

Tick (v') two boxes.

Diamond

Magnesium

Poly(ethene)

Sodium chioride

Water

E Table 5 shows the structures of three compounds.

[2 marks]

-b'\"""\bhd!. \'%v'. _vav-:o} Cona X \9“"&'{-

—"\(\j \owm. N\ e \oonds .

_’“‘j \’\Q.Jq. \owie o redn N

Shara @\ etyms e for cas 9y aNdracker

Table §

Diagrams not to scale

Compound

Structure

Carhon dioxide

Magnesium oxide

Key

® o>

() Mgz

Silicon dioxide

T

1B/M/Jun20/8462/1F
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Compare the structure and bonding of the three compounds: %%%wg:
» carbon dioxide
e magnesium oxide
« silicon dioxide.
[6 marks]

Row  cavoorv dioxtde  and SNeondimide  ace
Nade u-{i u(}), AXonn s V\)\-k\sz. N\ASM\;_,LM Oxide
U Oade g =g 0w ('l awa 67),

Poe ol dinide  and N\agwacive Okde ase
j(an&— chauchures . T = (\wwdioxide & Riany
Covalont stuchure  and hag vesium  oxide ¢ Flawe
\Bwic SAwchmves .

Codosndioidie avd  SheaAiexida f%m; Conal\ g
borde by chuiva  Pdu 2 olocrens Wlle
Megroiue odde  Cmens  tonic lond by \otal
1(Idm1£04 01‘ C,\o\wge_s (\b“ﬂ'}\-e\f C!onzgsé :OW‘)v

Bor  allicne dioxide  ood” Coloardionde ar=
/(;Z)lmm\ \oakdu-n Ao vow =N\ Wil N\M_\\-m.sluw L
xde & o \pad % Nl o vor—msde. 8

Turn over for the next question

Turn over »
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[o]9][2]

This question is about metals and the reactivity series.

Which two statements are properties of most transition metals?

[2 marks]
Tick (v') two boxes.

They are soft metals. Akall Mg\t ave
s r"'t .
They form colourless compounds. Fowas caowra
Covnr Rewrds. .
They form ions with different charges. v/ ove Vavaw\e
W ondarton dedt-
They have high melting points. v

Tranittien \nave
Wigh Sewscixie s,

They have low densities.

A student added copper metal to colouriess silver nitrate solution.

The student observed:
« pale grey crystals forming

« the solution turning blue.

Explain how these observations show that silver is less reactive than copper.
[3 marks]

'/\C\.a. ?C\\Q_ 31 e:" C =\ L /govmllq s X ¥
v \Catunay MaoX S{\‘/“ & \/\] L\'\\ e

) . v
PvoAuwr ed \Q\ WwWe. . W\S Xz v &()‘\"5

S\\V [l Swale

e tim. Coppar

\0 i are

L% 3

Covr2<

CQ?b,q_r d\.‘g\?\auzs

A\v. -5

\esg

W Zovi2.5 .

A
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|Z| A student is given three metals, X, Y and Z to identify.
The metals are magnesium, iron and copper.
Plan an investigation to identify the three metals by comparing their reactions with
dilute hydrochloric acid.

Your plan should give valid results.
[4 marks]

",[?“ are_requived 4o add th Nemlc 4o oAlute

('“'\O‘YocNoric atid and &n Meaosure tHa "’M‘P-va'hwg
C\f\mﬂﬂu- Enr C"llge/ 'H"\ch. Wi Lbe. mne reaction a*",

ud "'0. kurs C,lnm\:}._ as  vell as ne ‘MLHGJ

Ave Saen.

”-Lu. Yia Ckion Lﬂﬁm maﬂms:um and lven J'ft;e,

S Moce  lncreoge e teenpersuvz  h  Magnesiom  fhan
\von ., m h”a“g, in _ Magnagmm  Feacks Jaster e
M \ve r. TC,,,,_ witt  be & Colousless < sfution ﬁ!! ngmst'“’"
Chmidy and o Colhisasl  EREn O an, Ta piliess

‘J
‘Z[_ A andd d‘ml}’uwwz lﬂawa_ "’ ‘@"-

M) aw & insef Concdrawt ( 5am2)

Question 9 continues on the next page

Turn over »
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EI Metal M has two isotopes.

Table 6 shows the mass numbers and percentage abundances of the isotopes.

Table 6
Mass number Percentage abundance (%)
203 30
205 70

Calculate the relative atomic mass (Ar) of metal M.

Give your answer to 1 decimal place.
[2 marks]

R-Aa-na = [202 x 30\ + /205 X7°\

‘OD \ ‘OD /

— €0.9p + I43.sp

=S L L.

Relative atomic mass (1 decimal place) = 20 4 4

L
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This question is about silver iodide.

Silver iodide is produced in the reaction between silver nitrate solution and
sodium iodide solution.

The equation for the reaction Is:

AgNOs(aq) + Nal(aq) — Agl(s) + NaNOs(aq)

|I| A student investigated the law of conservation of mass.
This is the method used.
1. Pour silver nitrate solution into a beaker labelled A.
2. Pour sodium iodide solution into a beaker labelled B.
3. Measure the masses of both beakers and their contents.
4. Pour the solution from beaker B into beaker A.

5. Measure the masses of both beakers and their contents again.

Table 7 shows the student’s results.

Table 7

Mass before mixing in g | Mass after mixing in g

Beaker A and contents 78.26 108.22

Beaker B and contents 78.50 48.54

Explain how the results demonstrate the law of conservation of mass.

You should use data from Table 7 in your answer.
[2 marks]

Pdau:fad o o()fa"n dotmi Nass ;L;,a[a/p_ and| G,F-tm« N‘\vﬁnq
7 ' -

Toml_Mag Ln,f,,.l (1826 +7859) = 156169

Toml Mass after; (108-22 + 4859 2156763-1 s
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the end of the reaction.

E’\H akion

|Z| Suggest how the student could separate the insoluble silver iodide from the mixture at

[1 mark]

The student purified the separated silver iodide.

This is the method used.

1. Rinse the silver iodide with distilled water.

2. Warm the silver iodide.

E‘ Suggest one impurity that was removed by rinsing with water.

- 5¢>A\“\M ‘\.\b{o.kﬂ_ Sa(uh.o%

[1 mark]

- S\ver M\~ oie Selusiion

E Suggest why the student warmed the silver iodide.

’-i(f\'\.s Wors 0 Tercove s  Waker v

[1 mark]
o
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EI Calculate the percentage atom economy for the production of silver iodide in
this reaction.

The equation for the reaction is:
AgNOs(aq) + Nal(agq) — Agl(s) + NaNOas(aq)
Give your answer to 3 significant figures.

Relative formula masses (M;): AgNOs =170 Nal =150 Agl=235 NaNO;=85

men\ga atorn aomey = o My % Aesived Pradued” 14 marks)
o\ My 'ar al\\ veadane

M! ‘A,' AQs:u.e\ ?wc;\\u* (){5\’: Ris
Mv "’(1) A\l yoa A (110 -\-|Sv):,320 .

/w Aatow Clonemy = 235 y |00,
320

= 73"'1'375
w Ta5-&

Percentage atom economy (3 significant figures) = = l'i" %

. Give one reason why reactions with a high atom economy are used in industry.
[1 mark]
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