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Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an o
answer, put a line through the box £¢ and then mark your new answer with a cross [X. g
1 The box gives some methods that are involved in the separation of mixtures. 9|
5
chromatography crystallisation dissolving evaporating =
2
filtering fractional distillation simple distillation 3
n
b
(@) Use words from the box to identify the method involved in each of m
these separations. 2

(i) Give the best method for obtaining gasoline from crude oil.
(i) Give the best method for separating the dyes in black ink. 8
2
Q
el
.................................................................................................................................................................................................................................................................................... E
&
(i) Give the best method for obtaining pure water from seawater. o,
2
=]
X
.................................................................................................................................................................................................................................................................................... A
b
=
m
3
)
@)
2
o
=
=
2
—|
I
Z
=]
=2
9%)
P
%
m
b=
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(b) A sample of solid hydrated copper(ll) sulfate can be obtained from a mixture of
copper(ll) oxide and copper(ll) sulfate.

<L

E Complete the passage by using words from the box.

4.

o

; The mixture of copper(ll) oxide and copper(ll) sulfate can be separated by first

E ............................................................................................................................ the copper(ll) sulfate in

g distilled water.

=

g The copper(ll) oxide is then removed by

()

0
Some of the water from the copper(ll) sulfate solution is then removed by
A pure sample of hydrated copper(ll) sulfate is then obtained by

o

tc

< .............................................................................................................................

A

I:E (Total for Question 1 = 7 marks)
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2 This question is about the reactions of iron.

(@) lron rusts when exposed to water and oxygen.

(i) Give the chemical name of the compound that forms when iron rusts.

GradeMax

(i) What type of reaction occurs when iron rusts?

O

|
|
|

O N W

combustion
decomposition
neutralisation

oxidation

(iii) Galvanising is a method used to prevent iron from rusting.

Give the name of the metal used to galvanise iron.

(b) When iron reacts with dilute sulfuric acid, the products are
iron(ll) sulfate and hydrogen.

(i) Give a chemical equation for the reaction between iron and sulfuric acid.

P 71 9 5 0 A 0 6 3 2
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( )
(c) An excess of iron is added to copper(ll) sulfate solution.
“ (i) Name the type of reaction that occurs.
o (1)
©
<
v
4
=
E (ii) State the appearance of the solid that forms in the reaction
= (1)
=
=
B ettt b et te ettt e e bt et e eb et etteaeebentete et et ere et et enteaeeheabeAe et et esteteeheabeasebeseAseteehestetseh e s eaeeteesestessehenbeaseheeseaseteehebenteheseateteete st estebeebenter et eaterseaesbentereebeatereetesrentens
(@)
=
(@) (d) Give the reason why no reaction occurs when iron is added to
2 magnesium sulfate solution.
(1)
(Total for Question 2 = 8 marks)
. Y,
7
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r

3 The table gives some information about three substances, X, Y and Z.

Meltin Conducts Conducts Tvoe of Tvoe of
Substance 1'ng electricity electricity ype yp
point . bonding structure
when solid when molten
X low no no covalent simple molecular
Y high no no
VA high no yes

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

(b) Explain why substance X has a low melting point.

(4)

(Total for Question 3 = 6 marks)
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( )
4 This question is about unsaturated hydrocarbons.
“ (a) Ethene (C,H,) is a member of the homologous series of alkenes.
(28]
5:‘ (i) Give two characteristics of a homologous series.
4, (2)
o
k=
=< [ I
(¥9]
Lo
B | ettt ARttt
=
=
Lo I
Z
Q
(oo e
(ii) Draw a dot-and-cross diagram to show the bonding in a molecule of ethene.
Show outer electrons only.
(2)
. J

9
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r

(b) Propene (C3Hy) is another member of the homologous series of alkenes.

(i) State why the empirical formula of all alkenes in this homologous series is CH,

(i) Propene can be polymerised to form poly(propene).

Draw the displayed formula of propene and the repeat unit of poly(propene).

(1)

(2)

propene

repeat unit of poly(propene)

10
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(c) This is the structural formula of another hydrocarbon compound.
< CH,=CH—CH==CH,
=
A (i) Give the molecular formula and the empirical formula of this compound.
T
=
Z molecular formula
L]
E
B | e eee e sS4 R e neeeeeeeee
=
F . .
g empirical formula
()
2
(i) Explain why this compound is an unsaturated hydrocarbon.
- < S
L
tc
L
! ....................................................................................................................................................................................................................................................................................
T
=
Z ....................................................................................................................................................................................................................................................................................
Ll
k=
5 [
=
=
o ....................................................................................................................................................................................................................................................................................
Z
8 (iii) Describe a test to show that this hydrocarbon is unsaturated.
I
L
o
< ....................................................................................................................................................................................................................................................................................
2
o+ (Total for Question 4 = 14 marks)
=
Ll
=
o
=
=
o
Z
(@)
(=]
1
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5 This question is about lithium and some of its compounds.
(@) A small piece of lithium is added to a trough containing water.
The lithium floats on the surface of the water and a vigorous reaction occurs.

(i) Give two other observations when lithium reacts with water.

VIdY SIHLNIEILIIM LONOG

(i) A few drops of methyl orange are added to the solution in the trough.

Explain the final colour of the solution.

YISV SIHENEILIEM TON O
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(b) An unlabelled bottle containing a white powder is found in a laboratory.
= Describe tests to show that the white powder in the bottle is lithium carbonate.
o
<
4.
1
=
Z
32 [ i - i 2l i
E
e
; ....................................................................................................................................................................................................................................................................................
=
Q
Z AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
()
(]
2
L
£c
< AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
L
T
I_ ....................................................................................................................................................................................................................................................................................
Z
Ll
o i i i i B i i A Al
£c
3
=
()
Z
o
0
(c) Lithium carbonate has ionic bonding.
State what is meant by the term ionic bonding.
s
e
<
82000 OO OPTOOTO0T00U O 0PTOOTO0sOUo T PTTOTTPTsUUUU A PPOTTUPTOUUUU T PTOOTO0TOUTUU T OOTUOTTUUOUO T OTOUTTOOUUUU OO OOOTOOsOOAU T TOOTOOO PO OO TOOUOO SOOI
T
=
< 3 [
Ll
E
S
=
=
5 | oo ss e es 1815888885855 8884585535455 AR s
Z
8 (Total for Question 5 = 11 marks)
13
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6 When solutions of lead(ll) nitrate and potassium chloride are mixed, a precipitate of

lead(ll) chloride forms.

(@) (i) Complete the equation for the reaction by adding the state symbols.

Pb(NOs),(........... ) + 2KCl(........... ) — PbClL(......... ) + 2KNOs (. )

(ii) Give the formula of each ion in lead(ll) nitrate.

lead ion

15
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(b) A student investigates the height of the precipitate formed when
lead(ll) nitrate solution is added to potassium chloride solution.

o
This is the student’s method. g
Step 1 pour 15.0cm’ of potassium chloride solution into a boiling tube 9|
=
Step 2 add 2.0cm’ of lead(ll) nitrate solution and allow the precipitate to settle ’__°|
M
Step 3 measure the height of the precipitate >
_|
Repeat steps 2 and 3 until a total of 14.0cm’ of lead(ll) nitrate solution has é
been added. =
m
The table shows the student’s results. >
Volume of lead(ll) nitrate in cm’ 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Height of precipitate in cm 0.8 1.6 29 3.2 3.6 3.6 3.6
. . .,
(i) Plot the results on the grid. O
2
9
(i) Draw a circle around the anomalous result. =
0
=
(i) Draw a line of best fit through the first four points and another line of best fit =
through the last three points. Make sure that the lines cross. s
A
b
4.0 N
>
Height of 3.0
precipitate
in cm 2.0
1.0
O | | | | | | | 8
0 20 40 6.0 80 100 120 14.0 =
o
Volume of lead(ll) nitrate in cm? ;
&
—|
I
Z
—|
o
7
P
)
m
I

16
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(iv) Give two possible mistakes the student could have made to cause the
anomalous result.

DONOTWRITE IN.-THIS AREA
N

(vi) Use your graph to determine the volume of lead(ll) nitrate solution needed to

&L . . . .
2 react completely with 15.0cm’ of potassium chloride solution.
<L
2
T
=
=
L _ 3
= volume = cm
T
E (Total for Question 6 = 12 marks)
o
Z
Q
0
<L
L
o
<L
2
T
=
=
18]
=
o
=
=
o
Z
(@)
(=]
17
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7 This question is about the three halogens, bromine, chlorine and iodine.

(@) Give the number of protons and the number of neutrons in an atom of

.. )
iodine-127 (o)
Z
Q
number of protons =
=
2
.................................................................................................................................................................................................................................................................................... =
m
2
number of neutrons &
»
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA s
)
i
(b) A sample of bromine contains two isotopes. 2
- Br-79 with relative abundance 52.8%
«  Br-81 with relative abundance 47.2%
Calculate the relative atomic mass (A,) of this sample of bromine.
Give your answer to three significant figures. &
@)
2
Q
el
=
&
=
m
=
=]
L
A
=
A = e s
3
(¢) Aluminium reacts with chlorine to form aluminium chloride.
This is the equation for the reaction.
2Al + 3ClL, — 2AlCL
Calculate the minimum mass of chlorine needed to form 26.7 g of
aluminium chloride.
)
[for Cl,, M, =71 for AlCl5, M, = 133.5] o
2
@
o
=
P
—|
m
Z
=]
L
02)
>
o
m
I
minimum mass of chlorine = ... g

18

— L A
OmC .
p 71 9 5 0 A 0 1 8 3 2



Chemistry - 2023 - May/Jun - Paper 1C - QP
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(d)

O =

A student mixes the following pairs of solutions.
Pair T bromine solution and potassium chloride solution
Pair 2 bromine solution and potassium iodide solution

Explain how the student can use the results of these experiments to show the
order of reactivity of the three halogens, bromine, chlorine and iodine.

Include observations in your answer.

(Total for Question 7 = 14 marks)

p 71 9 5 0 A 0 1 9 3 2
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8 A student uses this apparatus to find the molar enthalpy change (AH) of combustion

for the liquid fuel, pentanol.
<L
& thermometer
<
A N s
= coppercan—___
Z
[RE]
E
= L — water
=
= - @
Q
2
o .
o spirit burner

pentanol

This is the student’s method.
o « find the initial mass of the spirit burner and pentanol
L
5:: . add 100cm’ of water to the copper can
)
x « record the initial temperature of the water
Z
o + light the wick of the spirit burner to heat the water
=
ﬂgﬂ . stir the water until the temperature rises by 35.0°C
'6 « extinguish the flame and immediately find the final mass of the spirit burner
Z

n ntanol

8 and pentano

(@) (i) State why the student stirs the water.
< (i) Suggest why it is important that the student immediately finds the final mass
‘i(‘ of the spirit burner and pentanol.
2
T
=
<
L
=
B0 | e ek e ekt i
=
=
i
Z
(@)
()

21
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(b) The diagram shows the initial temperature of the water.

°C| — | 20 o
— @)
— -
— (@)
— %
— =
— =
— =]
- M
~ 2
— =~
— o
— v
— b
— =)
— Tl
p -
Complete the table to show the temperature readings.
Give both values to the nearest 0.1°C.
.,
)
-
Initial temperature of water in °C 9|
=
&
o
Final temperature of water in °C =
=]
X
Temperature change in °C 35.0 ';
m
3
(c) (i) Show by calculation that the heat energy (Q) supplied by the pentanol is
approximately 15000J.
[for water,c =4.2J/g/°C]
[for 1.0cm’ of water, mass = 1.0q]
)
)
2
o
o
=
&
—|
I
Z
=]
o
n
P
)
m
b2

22
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(i) The table gives the initial and final mass readings.

< - o .

= Initial mass of spirit burner and pentanol in g 90.11

<

% Final mass of spirit burner and pentanol in g 89.75

=

Z

E Use your answer to part (c)(i) and the information in the table to calculate the
g molar enthalpy change (AH) of combustion, in kJ/mol, for pentanol.

=

g [for pentanol, M, = 88]

8 Include a sign in your answer.

L

L

tc

L

A

T

=

£

JRE]

E

fc

=

=

()

Z

Q

0

< AH for pentanol = ... kJ/mol
9(‘ (d) The formula of pentanol is C;H,,;OH

2

o+ Write a chemical equation for the complete combustion of pentanol.

=

L

=

&

=
o

CZ> (Total for Question 8 = 13 marks)
()

23

VA0 AW A0 OOV 00 0 —
OmCW Turn over
P 71 9 5 0 A0 2 3 3 2



Chemistry - 2023 - May/Jun - Paper 1C - QP

9 This question is about different hydrated forms of sodium sulfate.
(@) A compound has the formula Na,SO,.7H,0

() How many different elements are there in the formula Na,SO,.7H,0?

0 A 3
[0 B 4
0 € 5
0 D 10
(i) What is the total number of atoms in the formula Na,S0,.7H,0?
L0 A 10
0 B 22
b ¢ 27
[0 D 28
(b) Another hydrated form of sodium sulfate has the formula Na,SO,.xH,0O
A student uses this apparatus to find the value of x.
hydrated sodium sulfate
G ——
= _\ﬁ
heat
ice — |~
L — water
L AN )
24
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O =

This is the student’s method.

find the mass of an empty tube

add solid hydrated sodium sulfate to the tube

find the mass of the tube and hydrated sodium sulfate

heat the tube for several minutes

allow the tube to cool and find the mass of the tube and contents

Describe what the student should do next to make sure that all the water is
removed from the hydrated sodium sulfate.

p 71 9 5 0 A 0 2 5 3 2
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-
(c) The table gives the student’s results.
Mass of empty tube in g 15.83
Mass of tube and Na,SO,xH,0 ing 23.88
Mass of tube and Na,SO, in g 19.38
Use the student’s results to calculate the value of x.
[for Na,SO,, M, = 142 for H,O, M, = 18]
(5)
X T et
(Total for Question 9 = 13 marks)
\ PR
26
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10 Zinc reacts with dilute hydrochloric acid to form zinc chloride and hydrogen gas.

This is the equation for the reaction.
Zn(s) + 2HCl(aq) — ZnCly(aq) + H.(9)

(a) In an experiment, 20cm’ of hydrochloric acid containing 0.0036 mol are reacted
with 1.3 g of zinc granules at a temperature of 30°C.

(i) Show by calculation that the zinc is in excess.

(ii) The volume of hydrogen collected is measured at regular time intervals.

Curve A shows the results of this experiment.

40 —
A

Volume of 397
hydrogen
. 3
INcMm 20 -

10

0

Time

The experiment is repeated using 1.3 g of zinc powder instead of
zinc granules.

All other conditions are kept the same.

On the grid, draw the curve you would expect to obtain.

o R O AR R
p 71 9 5 0 A 0 2 7 3 2
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(b) In the original experiment, 20 cm® of hydrochloric acid containing 0.0036 mol
were reacted with 1.3 g of zinc granules at a temperature of 30°C and curve A

was obtained. [,
o
The student does two more experiments and obtains curves B and C. g
=]
:
40 =
M
A =
=
Volume of 397 B =
W
hydrogen >
. 3 C =
in cm 20 4 &
10
0
Time
)
(i) In one of these experiments the student repeats the original method but at a O
temperature of 20°C. %
ey
Explain in terms of particle collision theory why the curve obtained could be g
curve B. o
m
2
=]
.................................................................................................................................................................................................................................................................................... L
25
b
=
.................................................................................................................................................................................................................................................................................... &
b
.................................................................................................................................................................................................................................................................................... U
@)
2
.................................................................................................................................................................................................................................................................................... O
=
=
.................................................................................................................................................................................................................................................................................... E
—]
I
Z
=]
L
w
P
%
5
b=

28
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( )

(i) Inthe other experiment the student repeats the original method but uses
20cm’ of hydrochloric acid containing 0.0018 mol.

Explain why curve C shows the results the student obtained.

DO :NOT WRITE IN-THIS AREA

(c) Catalysts can be used to speed up reactions.

Describe how a catalyst works.

(Total for Question 10 = 12 marks)

. DONOTWRITEINTHISAREA

TOTAL FOR PAPER = 110 MARKS

‘DONOT-WRITE IN-THIS AREA:
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