
^\OD6L. A^^)^_
Please check the examination details below before entering your candidate information

y

Candidate surname Other names

Pearson Edexcel

International GCSE (9-1)

Centre Number Candidate Number

Thursday 9 January 2020 ]
Morning (Time: 2 hours) Paper Reference 4CH1 /1 CR 4SDO/1 CR

Chemistry
Unit:4CH1
Science (Double Award) 4SDO

Paper: 1CR

You must have:
Calculator, ruler

Total Marks

Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,

centre number and candidate number.

• Answer all questions.
• Answer the questions in the spaces provided

- there may be more space than you need.
• Show all the steps in any calculations and state the units.
• Some questions must be answered with a cross in a box ^

your mind about an answer, put a line through the box
your new answer with a cross K].

3. If you change
and then mark

Information

• The total mark for this paper is 110.
• The marks for each question are shown in brackets

- use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Write your answers neatly and in good English.
• Try to answer every question.
• Check your answers if you have time at the end.

Turnover >

P62060A
©2020 Pearson Education Ltd.

1/1/1/1/1/1/ -p 2 6 A 1 Pearson



s

0| Sj.^1- 1!:]i<^ o a>
CN Z

0 ^<lw .•-Is^s
93
co n .<" •t

X jw pis

j

w
c
<D

J)
UJ
0

b
0

•2
0
-0
6

0
CL
0

r~~

co

in

'I

m

2 u.10) S"|t
co §mJS ^-Is

itri laSss

^Ogco S4 v)l(£
CO i

01 0)
1^- W

s

CO .® CN^^p |£|s

^ z.t1^ 54? in (fl in
F^ < ^ n

SS

?1 nI-
csi^IE

Q)s s I So?

CM •B

CMu (0 % wl?c^ i ?2<S|^
s,

?c.?: w g §£IS

lj^
,1,

^<1?
I

P .51
r~- U|i ^^N gi=l5

X e
I

0
£]

E(0 -0
E 3J2 c

E.g
E ><>< 5>'JSa> s s^ 2ro.9

a^Es
2 .y
(0 E

£ s
co

f^
-^1-

u? -= ^ Q
<o N nn

?! 7?1»
^0|^

-o'lo
^ ±'I SoCM

5
g
1

I
£
s
s
s.
S.J
? s

S» coj-
i
I
I
I
i

s

LO

n
cou

.0)
8CN 1^1^ ?^as i^t:

gz: °Q
CM

S -olco
? l^l^

£
Ss:|?°in

'Ih~
^^1^
£±Q

O? 0
w o

r~-
c^ §SI^ 1^1^ 55' *» I CT>|sj§

<0 .® s tp
Cn u- .goj ^&h 16JS F">lro

^Ip

lo £ s Lp
in ^ CTM

I
w' .u I n
a^I^t- S,Sitn l^j^s

Suh CD ^|fM
oi s i.-^)- ^k ^OT&S

^y}'l?

K>|^ m s
oi Z§ 5 S.IR Pl8

CO — .3 CM
•t I- IN 01 N j •^ B£J^ ^-1^-£ a:i2£i

in Us
^t- (fl

a? s- I Q?
s^l% lro|Eoco

ug

^"1%
^<lw

^t: 518 r^
CN 5 g,-^-

E

0 <0 I 0
9<3|^ °Q .^ ° oo

os (0 S n ?<s|s pl®
CO

r-3In m n>

Oiz|.
I,

S^iro
8.

^ •P.SV-
co Q^gm icSI^ l-{sco

I
I
c

i
I
§
V-

s

i
<l)
s
•o
i

3
c

^2.

i
i
£
«

!i
i
I

<u
c

I

ii
g I
I !
I I
.<0 ^

§
I
1

I!
II
i6 g5

I II II-
0
<?
<u

!
re

j
£
^

I

g
il
;1
II
••2
11
-^

•i

•j

I

I
I
ii

I

•••''•

il

K

I

I
I
I
v^ 
^
ii

2 rniiniiiiMiiniiiiiNi



-•:•••.'

I
"^
i
8
I:
I
i

w<

%-> 

I
i
i
-i

I

iii

•••,.-

I
i§

I
iiI
I

il
li

BLANK PAGE

uiiinniiiniini 3

Turnover >



r

Answer ALL questions.

1 The diagram shows the particles in the atom of an element.

...-X..

Key

o particle Y

• particle Z

(a) Particle Y is a proton.

What is particle Z?

A an electron

D B a molecule

^ C a neutron

D a nucleus

(b) Which of these has the smallest mass?

A an electron

B a neutron

C a nucleus

D D a proton

(1)

(1)
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(c) What is the mass number of this atom?

A 4

a B s

^IC 9

D 13

(d) What is the atomic number of this atom?

(1)

(1)

A 4

a B s

DC 9

D 13

(e) (i) Identify the element that contains this atom.

/<f^\VJV^^'ft

(ii) State what is formed when this atom loses its outer shell electrons.

Ppsi^a »On'

(1)

(1)

(Total for Question 1=6 marks)
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2 This question is about states of matter.

(a) The diagram shows how the particles of a substance are arranged in two different states.

0^00
0^0^

0

o o

0 0

solid liquid gas

(i) Complete the diagram to show how particles are arranged in the liquid state.

(ii) Identify the state of matter in which the particles have the most energy.

G^
(b) The state symbols (s), (I), (g) and (aq) are often used in chemistry.

The table shows some physical changes.

Complete the table by giving the state symbol before and after each change.

(1)

(1)

(3)

1—

Physical change

water evaporates

State symbol

before change after change

C') Cj)

^^-'.'•^

crystals of iodine sublime

ice melts

+

Cs) (5)
c^^ c^

's
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(2)
^>6^ (jLJ\ k^

(c) Explain why hot water evaporates more quickly than cold water.

^ Ne^^ ^ ^ i^cd^ inct^ yvu^

.^(l......b............^/^.^.......,..^^^
\f}M^-^

(Total for Question 2=7 marks)
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3 The Group 7 elements are called halogens.

Halogens form compounds called halides.

Three of the halogens are represented by the formulae XziY; and Zz

Solutions of these halogens are added separately to solutions of sodium halides,
NaX, NaY and NaZ.

The table shows whether or not a reaction occurs.

1

NaX

NaY

NaZ

z,X, Y,

no yes yes

no no yes

no no no

(a) Use the information in the table to deduce the order of reactivity of the halogens
Xz,Y2andZ2

(1)

most reactive ^1,1....^^.^.^.....
.^_^^^^^^^^^^^^

least reactive .............Y1--................................................

(b) An aqueous solution of halogen ¥2 is orange.

This solution is decolourised when it reacts with an alkene.

Deduce the identity of halogen Yz

$nv^v^.

(1)
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iî

Î
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(c) (I) The table shows some physical properties of the halogens.

Complete the table by predicting a boiling point for chlorine, the state of fluorine
at room temperature and the colour of astatine.

(3)

State at
ColourHalogen Boiling point in °C

room temperature

c\a5 yellowfluorine -188
J

-\oochlorine greengas

bromine liquid red-brown59

iodine sublimes solid grey

d^ J^Sisolidastatine 337

(ii) Why do the halogens have similar chemical properties?

D A they are non-metals

D B they are molecules

0 C they have the same number of outer shell electrons

D D they are in the same period of the Periodic Table

(1)

iimiiim III! 9
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(d) A teacher uses this apparatus to demonstrate the reaction between chlorine gas
and iron wool. The teacher does the reaction in a fume cupboard.

iron wool

A.

chlorine

r

T

~\^
unreacted chlorine

heat

(i) Suggest why the teacher does the reaction in a fume cupboard.

.on^. ^ h?x\c .
(1)

g
I
Î

z:
•-4
>s
•^

I

(ii) The product of the reaction between iron and chlorine is iron(111) chloride.

The ions in iron(111) chloride are Fe3+ and CF

Use this information to give the chemical equation for this reaction.

T-r, + '^(^ l^..Ci
(2)

(Total for Question 3=9 marks)
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4 This question is about ammonium chloride.

(a) Give the formula of the ammonium ion.

MH
+•

^

(1)

(3)
(b) Describe a test to show that ammonium chloride contains ammonium ions.

Acl6? S?d'^ ^^l/u^lclL ^l^t^ ^ yL^' ('^''^>(/^ C^t<^(0. ^
Cdca^ '^ • ^CML ^ ^\^J cOU( (x^n dc^f F^ Lkiwj4 l?L\/t -

i
I
I
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•s
^
>^

I
.:••.,'•.:;

(c) The equation shows the thermal decomposition of ammonium chloride.

NH4Cl(s) ^ NN3(9) + HCl(g)

State what the ^ symbol indicates about this reaction.

K^dh^ ^ ro^^^ •
(1)
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(d) The diagram shows the formation of ammonium chloride in a glass tube.
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ii§-

I
I
I
E
i>&§

cotton wool soaked in

I concentrated hydrochloric acid ammonium chloride
cotton wool soaked in

concentrated ammonia solution

^^
<

>. ^ J^J.

(i) Explain how the mean speed of ammonia molecules compares with the
mean speed of hydrogen chloride molecules.

^L 0^-^^^ r4^e^<Us M^/< n (2)
[a<>{<T <A-S '0^ C^^<v^-^' C^ta\c(jL

^5 Kxr*-^ (:0 ld^sL ^^Vp?Gill^< ^C\d ^ .

(ii) Gas particles travel very quickly.

Give two reasons why it takes several minutes for the ammonium chloride to form.

1......1^,.......^J.......^C^..............f^.^......,..^..............rz</^
.£.^....... ..^..^........^l..'c^.......^^.......^.....^•t

2.
^L -^ jP^ct.5 Q/L^Lz 1^ C^tk^ ^(A/?>-cCe-J.

(Total for Question 4=9 marks)
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5 A teacher uses the reaction between phosphorus and oxygen to calculate the percentage
of oxygen in air.

She uses this apparatus and excess phosphorus.

piece of phosphorus
on a wire ^

glass tube
full of air

scale in
0.5cm3 divisions

water

The volume of gas in the tube decreases as the phosphorus reacts with oxygen.

The teacher measures the volume of gas in the tube at one-minute intervals.

The table shows the teacher's results.

Time in minutes

0

Volume of gas in tube
in cm3

48.5

41.01

38.02

37.54

37.05

37.06

37.07
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(a) State how the results show that all the oxygen has reacted.
(1)

V^^........^.....,...^.:s..,.....^.....t.^.........^i^.,...,..^A.^.r...........^.s^^.^
^^u<.^5 -

(b) Give one change to this experiment that would make the results more accurate.
(1)

0^ (\ ^C^JL OT, ^ c\{^^ ^^- ^^ ^ail^ ri>^\^J'

(c) Use the results to calculate the percentage of oxygen in air.

Give your answer to one decimal place.

V(o^= 4^.S-^--ll.5C^

•/ c0^ -' ^ )c^°
- ZZ.^) /

(3)

23 - ^
percentage = ......'•'...

(Total for Question 5
^•:

=5 marks)
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I 6 The reaction between magnesium and copper(11) sulfate solution is exothermic.

This apparatus is used to measure the temperature increase when excess magnesium
is added to 100cm3 ofcopper(11) sulfate solution.

magnesium
powder thermometer

.3100cm'
copper(11) sulfate
solution

(a) (i) State why a reaction occurs when magnesium is added to copper(11) sulfate solution.
(1)

'<:vn' U)r^f^7/4-3rAs^s'b^ i s rr'^e r^'vc^^ 1<lu'vn' 5ff<y

(ii) Complete the word equation for this reaction.

magnesium + copper(11)5ulfate ^ .^^^...^^
(1)

+
<r.
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(b) The temperature at the start of the reaction is 20.2 °C.

The maximum temperature recorded is 56.3 °C.

(i) Calculate the heat energy change, in joules, for the reaction.

[mass of 1.00 cm3 of solution = 1.00 g]

[c for the solution = 4.2 J/g/°C]

(^ ^ ^c^T
]Co(ti.'l-)('54^-'Lo.?)

(2)

^ ^SlClJ
heat energy change =............

\^}CZ
J

(ii) Explain why it is better to use a polystyrene cup rather than a glass beaker in
this experiment.

(2)

.i^.^£^......<s.....^........^^&^.....^
..SA^^A.'V'J.S...)........<VU(^.'
(j^-^ VA/LU^ •

3
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(c) The reaction between zinc and copper(11) sulfate solution is also exothermic.

(i) A mass of 0.500 g of zinc is reacted with an excess ofcopper(11) sulfate solution.

The heat energy change is 1.67 kJ.

Calculate the molar enthalpy change, AH, in kJ/mol.

Include a sign in your answer.

Give your answer to three significant figures.

^ r<,^5 0 --^ ^h^' '^-= ^° ^•^
\.^

(3)

^
T\ c^ ,- ^}^.\ fcT^^'

AH =.....................<".l...*..........................kJ/mol

(ii) The ionic equation for the reaction between zinc and copper(11) sulfate is

Zn(s) + Cu2+(aq) ^ Zn2+(aq) + Cu(s)

Explain why this is a redox reaction.

..^^..........^^.......&k.^^s.....^......^.........^^^^

..^.........^^^:....J^.b^1^........^^^..^
^ ^A^DX .

(Total for Question 6=12 marks)
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7 A student investigates the reaction between sodium hydroxide solution and hydrochloric acid.

He uses this method.

Step 1 add 50 cm of dilute hydrochloric acid to a conical flask

Step 2 add a 5 cm portion of sodium hydroxide solution to the conical flask

Step 3 test the pH of the mixture using both universal indicator paper and a pH meter

The student repeats step 2 and step 3 until a total of 50cm3 of sodium hydroxide solution
has been added.

(a) (i) State the piece of apparatus that should be used to measure 50 cm3 of
hydrochloric acid.

Vd (1)
l.^^C^G 1

tt^

(ii) Name the type of reaction that occurs between hydrochloric acid and
sodium hydroxide.

ff)h^^>
(1)

1
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(b) Graph 1 shows how the pH of the mixture changes as the sodium hydroxide solution
is added.

14-i

13-f

PH

•t-1
"—•-;••"

—|—-{--i--t-"". -^_4.-t-t-- 1!-11-+ - ( ' r-l-T-—(-t-1- 'j
-r-H-+t-H-H-H-^+-l-l-H

!- t-"-^
:'T

-"-t- ("

l-l-+-+-+-,-f

12-1

Tn -i

10-t •t-

9-1

8-I
t

7-t
txt-1-

cm:

6

5-h

4

3^

2-t
:I

1 -}-—

0

500 10 20 30 40

Volume of sodium hydroxide solution in cm3

Graph 1

(i) Determine the pH after 40 cm of sodium hydroxide solution has been added.

\1-^

(ii) Suggest the colour of the universal indicator paper when these volumes of
sodium hydroxide solution have been added.

'fe() |o<^'3^
30cm3........,.....^J.f^.'.....................................,............................^

(iii) Give the formula of the ion that causes sodium hydroxide to be alkaline.

OM'

(1)

(2)

15cm

(1)

riiininminniMiMmmnuiiii 21
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(c) Another student investigates how the temperature changes when the sodium hydroxide
solution is added to the hydrochloric acid.

The hydrochloric acid and the sodium hydroxide solution are at the same temperature
at the start of the investigation.

The student records the temperature of the mixture after adding each 5cm3 portion
of sodium hydroxide solution.

Graph 2 shows her results.

35^

30-\

Temperature
in°C

25-\

20

^+

.^
-t- •t-

-<

t

0 10
T

20
T T T

35
T 1

5 10 15 20 25 30 35 40 45

Volume of sodium hydroxide solution in cm

Graph 2

50

(3)
Explain the shape of graph 2.

^ Uv- p^ch^ ,s €)(^knrnic , U^ k^fi^^^ i^/^ p.scs.
.A(^c....?5c^3......^......^1^.....^^....^^^......^^^
..^^.^...........•s...........^^.^....^........^.^^....^'J^^.......^6y*^.^..^^

\_/"""""""""""""""'""""\-''

(hA^.s ^ K^V^J^ bo ^ doL<y\'

(Total for Question 7=9 marks)
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8 (a) The diagram shows the arrangement of electrons in an atom of calcium and in an
atom of chlorine.

X-

xCa x

),

•^

••

• •Cl•t

••-

Describe, in terms of electrons, what happens when calcium reacts with chlorine
to form the ionic compound calcium chloride, CaCl;

(3) |

...^................^^^...........^.......i^^..............^..........0^.^
/,(j^<^ oj^o(v.'> ff\^\^ c^ tJ^-CJb^'

111111 23
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(b) Describe tests to show that an aqueous solution of calcium chloride contains
calcium ions and chloride ions.

(4)

calcium ions,... ......^.^lt........a...J ^^.........^ ;...,.. ..^L..^
^ 6b^A/<^ •

u

chloride ions. ..Ai..........5^........^1^.......'^^.:..........^...^

i
I
I:
II
'M

^

I

,\:

(c) Solid calcium chloride does not conduct electricity. Aqueous solutions of calcium chloride
do conduct electricity.

A student uses this method to investigate how the conductivity of a solution changes when
calcium chloride is dissolved in pure water.

Step 1 add 100 cm3 of pure water to a beaker

Step 2 add one spatula of solid calcium chloride to the beaker

Step 3 stir the solution

Step 4 measure the conductivity of the solution

Step 5 repeat until nine spatulas of solid calcium chloride have been added

The table shows the student's results.

Number of spatulas
of calcium chloride

0

1

Conductivity of solution
in arbitrary units

0

6

2 12

3 12

4 24

5 30

6

7

36

36

8 36

9 36
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(i) Plot the results on the grid and draw two straight lines of best fit.

Ignore the anomalous result.

40-

30-

Conductivity of
solution 20 H

in arbitrary units

10-1-

(3)

i
KK

/

^
^.» ^

^
i- ^

4444-}-t-yU-4U

^U^fxr
rTr^tt-t^T:n:^

tltttttttj
tt!...!..

0-
/

9

??

it
i
g
I
8
il

I
®1
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ii
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i
1:
B
NK
1.^
II

r

012345678

Number of spatulas of calcium chloride

(ii) State the trend shown on the graph for the first six spatulas of calcium chloride.

^^,.......IS.....A^C^........(i)^^.^........b...^.......^.^.....^
Qjt^O^^ QAL^C^ ad(W5.

(iii) Suggest an error the student could have made to cause the anomalous result.
(1)

\d^
^C- ^A^^ ^ ^ r^cl^^ k(or^ FA^.^ ^ CAO^.

^ ^UL^ C^^V b> ^ ^ ^yb^^ pn^c-^.

(d) Describe another way to make solid calcium chloride conduct electricity.

^ ^ Cfllo^, ^fcT^ ^t->' ^ ^t^-
(2)

Î

;%Sy
;%
;v/:;'

(Total for Question 8=14 marks)
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9 This question is about alkenes and polymers.

(a) (i) Ethene (€21-14) can be represented by different types of formula.

Complete the table by giving the missing information.
(2)

s

Molecular formula

Empirical formula

General formula

QH4

I CM-L

C.Hf-^'Z^

(ii) Ethene is a member of the homologous series ofalkenes.

All members of the same homologous series have the same general formula.

Give two other characteristics of a homologous series.

i........^:^,.......^^c^........^^....^.^^...........b...^
^^..........(^^.^......^.......^......<^w.^....^^
..^^........t^.^.........^...........^..^.^.....^k^

^^...,.....^. ..^.........^^.......^....J.^^.....l<^
^v"»jL<^,\,C^ '

(b) Ethene is used to make poly(ethene).

(2)

2.

VjC

(i) State the type of polymerisation used to form poly(ethene).

/Aw-c..
(ii) Complete the equation for the polymerisation of ethene.

(1)

(2)

/•

H
\

H

n c=a

H
\
H

\

\

H ^
I \
c-c

H H
/
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Î
(W^

Î

^

(iii) Poly(ethene) is used to make plastic bags.

Corn starch from plants can also be used to make polymers for plastic bags.

The table gives some information about poly(ethene) and polymers made
from corn starch.

i
I
I
i

I

j

Poly(ethene) Polymers from corn starch

-•"•.;'

;.'•

II
i
ii
il
i
i
i§<

I
I
I
il

\'--

^•-•'

N
i
I
I
I
I
M
il

I

Cost per tonne

Relative strength

Time to decompose

£1500 £3700

100

estimated 450 years

50

3-6 months

Use the information in the table and your knowledge to discuss the
advantages and disadvantages of using poly(ethene) to make plastic bags.

pc^(d;^<) ^ c, (^^ (^^ pc/ 1-^e U^ ^ Sl^-
...^...L^^........^........i^^......^^....^
..feb.Le^^....^....^.....^........^......4^^^
.fek3...Le.t^.^........^o^.....i^..........Q^XV^^^
Pt>^ (^ex^t-^ t<> i^on- rc^^ucx-Ato^-

.^,(^^^),,:^,,,^.,,
..^..i^^e).,&,,r^,-b.oc^d^:
P(^[€fckc^^^^^
|^\^^L....^......Ebt<-^^...-s^
..B>b.te^^..^^...^^.f.^
..^^.)......^^^

I I 27
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(c) The diagram shows the repeat unit of another polymer.

H

H-C-H H

H H

Draw the displayed formula of the monomer used to make this polymer.
(1)

^
/
\\

X'€'

/ c
H/

-^c
/

H

\\{

(Total for Question 9=13 marks)
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10 This question is about carbon and its compounds.

(a) (i) Draw a dot-and-cross diagram to show the outer shell electrons in a molecule
of carbon dioxide, CO;

^

c 00 ^X
6

(ii) The atoms in carbon dioxide are held together by covalent bonds.

Describe the forces of attraction in a covalent bond.

(2)
..^^. .....p^. ..^ ... ..^^s.....^...^^^....°..... .^".^

 1111111 niiiiiiiiNiiiiii 29
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(b) The diagram shows three different structures of carbon.

ttr^x^:

diamond

t 3

graphite Cnfullerene

(i) Explain why graphite conducts electricity.

r^^^.......1u£.........c^^1.^..,.^^^
(2)

•8
11

;'»
I ^s
Im

II
X1;

I
I
I
i
li
i
S<w

Î

il

I
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I
I
f}^

1

^
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(ii) Explain why diamond has a much higher melting point than Ceo fullerene.

Refer to structure and bonding in your answer.
(5)

y..^.^.^.......^.......^......^.^......^(^6........^^.^L^
^........^5.........^.......k..............b35^.....^.........(v^

.L^..........^:.....S<^^,,,^,^:ii'9/,,^.^
.^..........^<A.L.......^.^.^^^J^0.......^^^
s

r/b)T<- ^^-) '-^ /^^tj ^a? ^Ux ^^ Co^^A1 Ison^^ OY^ r'lu^^
A<^^..........,.^.........^.........^^..........^.........<>^^
f^S bdiow^<^ C^ r-^^t^o. He/iQ, ci/cv^cYic" ^^o ^ f^u6^

te^,.....l^^i.......^^......l^...^.........fe

(Total for Question 10=11 marks)
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11 This question is about the reduction of metal oxides.

(a) Solid oxides of copper can be reduced by reacting them with methane gas.

Complete the equation for the reaction between copper(11) oxide and methane.

Include state symbols.
(2)

c..^....Cu0(....^......) + ................CH4(.^........) ^ .......^....Cu(....-S........) + ................C0^.°\.......) + .1......^0{...(\.......)•s 2
<J

(b) A teacher uses this apparatus to demonstrate the reaction between a different oxide
of copper and methane.

excess methane

burning

methane gas —>.

_L

T

heat
oxide of copper
in weighing boat

\—
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(i) The teacher heats the oxide of copper until the reaction is complete.

The table shows the teacher's results.

I empty weighing boat

Mass in g

15.05

weighing boat + oxide of copper
3

j weighing boat + copper

18.63

18.23

Use the teacher's results to show that the empirical formula of this oxide of
copper is CuzO

a o
^< nv-\<,^ \i.(.^^
^ ^ \i

0.050 '' °'ou

(4)

0. ops^{^ O-o ZS
-L •- '

/. ^vn^ ^^ '' (^^6?

(ii) The teacher wears safety glasses and a lab coat during the demonstration.

Give one other safety precaution that she should take.
(1)

^-'

- Uy ^ S-l^c^ SCt^f

fD5xi.ty. U^ C^5 S^^ ^^CL ^ t^ O^prv^t^.

ft ^ -^^(W^' ^ C. ^ Cufl.^-
<^ (^. ^ l°l- <9<^s T^-t^t ^ 5v'/uow <UA"y-
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(c) Iron forms when iron(111) oxide is heated with carbon.

The equation for the reaction is

FeA + 3C ^ 2Fe + 300

(i) State how the equation shows that iron(111) oxide is reduced.

Ires (^^ o^cU C(^ ox
(1)

.^-^c»
..,...}...}..
^/^/

(ii) State why carbon monoxide should not be released into the atmosphere.

\\- Tt^tu^ bl\A b^dbj'^ GL^^ ^0 &.iPf^
(1)

......^1..

(iii) Calculate the maximum mass, in tonnes, of iron that can be produced when
30.0 tonnes of iron(111) oxide are reacted with an excess of carbon.

v\'

n

[1 tonne = 1.0 x106g]
ivv^c ^\>

fc
)^^t

(4)

s.^^)

^CjK)-^-<^Soo = Z^coo Y^
^ i^ ^5^ r2>^s ooo ^ ^) -x^ ^

^ ri\ ^A-<^

^-q5w<^^

rL\
mass = tonnes

]8
I
I
$2

^w

II
i

^••y.

.;•...'

i

i
I
ig^

•&^'
s

y:w
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;-y^
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(iv) A mixture of 25 000 mol ofiron(111) oxide and 840 000 g of carbon is heated.

Use this equation to show that the iron(111) oxide is in excess.

FeA + 3C -> 2Fe + SCO

^CQS^l^.^ ooo ^
'• " ifs'zo^^^'-.r^^ « TjZ33.3<^ ^ <1S o"0^'

\ lcr^ CTSL) O^C^ ^ 1- <D< OL^-

(Total for Question 11=15 marks)

TOTAL FOR PAPER =110 MARKS
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