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1

Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box ¢ and then mark your new answer with a cross [X.

This question is about acids, alkalis and indicators.

(a) Which of these is the colour of litmus indicator in an acidic solution?

N

|
0
0

O N w >

blue
orange
red

yellow

(b) Which of these is the pH value of a neutral solution?

N

|
0
0

A
B
C
D

0
4
7

14

(c) Which of these describes a solution with a pH value of 9?

N

|
0
0

O N w >

strongly acidic
strongly alkaline
weakly acidic

weakly alkaline
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(d) Which of these is the chemical formula of an acid?
(1)

HNO,
H,O
NaCl

0 o o o
O N @ »

NaOH

(e) Name the type of reaction that occurs when an acid reacts with an alkali.

(f) Name the two products of the reaction between hydrochloric acid and
potassium hydroxide.

(Total for Question 1 = 7 marks)
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(ii) State the meaning of the term solvent.
(1)

(c) Adark purple liquid is diluted by adding water.
The diluted liquid becomes a pale purple colour.
Explain the process that causes this change.

Refer to particles in your answer.

(Total for Question 2 = 6 marks)
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( )

3 This question is about chromatography.

Two students carry out separate chromatography experiments to find the R; values
for five different food dyes, A, B, C, D and E.

(a) State two things that should be the same in both experiments so that the
students can compare their results fairly.

(b) After doing the experiments the students calculate the R; value for each food dye.

The table shows their results.

Student 1 Student 2

R R value R value

A 0.45 0.45

B 0.63 0.64

C 0.00 0.00

D 0.83 1.20

E 0.30 0.30

(i) State what can be concluded about dye C.
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g%%g%% (c) The diagram shows a chromatogram for a different food dye.
S . .
88 Some distances are shown on the diagram.
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Calculate the R; value for this food dye.

Give your answer to two significant figures.
(3)
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(Total for Question 3 = 8 marks)
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( )

4 (a) State the meaning of the term atomic number.

(b) An atom of element X contains 14 protons, 14 electrons and 15 neutrons.

(i) Which of these is the mass number of this atom?

(1
L] A 14
] B 15
] C 28
[J D 29
(i) Explain which group of the Periodic Table element X belongs to.
(2)
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S (c) The table shows the composition of a sample of a different element, Y, containin

SRERS

§§§§§§ three isotopes.
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Mass number of isotope Percentage of isotope in sample

32 95.0

33 0.75

34 4.25

Using information from the table, calculate the relative atomic mass (A,) of this
sample of element Y.
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(Total for Question 4 = 7 marks)
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5 Thisis a question about metals and their compounds.
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(a) State one property of metals.

(b) Mercury is the only metal that is liquid at room temperature.

Describe the difference in the movement of particles in liquid mercury and in a
solid metal.
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(c) Magnesium is a metal that burns in air.

(i) State one observation made during the combustion of magnesium metal.
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(ii) State one chemical property of the product of combustion that can be used to
classify magnesium as a metal.

(1)

(d) In the absence of air, magnesium reacts with sulfur to form the ionic compound
magnesium sulfide, MgS

(i) Give a reason why the reaction needs to be done in the absence of air.
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§§§§§§§ (i) Describe, in terms of electrons, the formation of the ions in

KRR . .

§§§§§§ magnesium sulfide.
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ii) Explain why magnesium sulfide has a very high melting point.
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(iv) Magnesium sulfide reacts with hydrochloric acid to form magnesium chloride
and hydrogen sulfide gas, H,S
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Give the chemical equation for this reaction.
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6 Ocimene is an organic compound that gives some plants their particular smell.
The molecular formula of ocimene is C;oH¢

(@) Calculate the relative formula mass (M,) of ocimene.

(1)

(b) Using ocimene as an example, explain what is meant by the term
empirical formula.

(c) The displayed formula of ocimene is

| |
H—C—H H—C—H
H HH Ho
| | |
H—C—C=—=C—C—C—C—C=
| | “H
H H

Explain why ocimene is described as an unsaturated hydrocarbon.

(3)
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S8 (d) Ocimene is an alkene.
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(i) Which of these types of reaction occurs between ocimene and bromine?
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(ii) Many alkenes have the general formula C,H,,
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(e) Ocimene can take part in combustion reactions.
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Complete the equation for the complete combustion of ocimene.
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(f) Two different products can form during the incomplete combustion of ocimene.
One product is a solid and the other is a poisonous gas.

(i) Identify these two products.

(2)

(ii) State why the gas produced is poisonous.

(Total for Question 6 = 13 marks)
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§§§§§§§ 7 (a) Explain the meaning of the term thermal decomposition.
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(b) The equation for the thermal decomposition of potassium hydrogencarbonate is
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2KHCO; — K,CO; + H,O + CO,
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Calculate the maximum mass of K,CO; that could be produced from the thermal
decomposition of 2.50g of KHCO,

RIS
(5%

otogese!

(4)

SISEILIIKLLEK,
ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

<
R

s

0592
S5

%
&

%
RS

'

5

QR
R
ke
a9
S

~

?gyy
%
S

<
%93
%%
I
o W o
2ol
oot

4

LXX
RLKK

oy

O

<
00}
&

%

%

&
R

4

P

0 00,900
XKL
T
\ {
ShALRL
LRRLKS

o

N
hEY

O

S5

%

X
o

N
Botol ot
CBK
SRS
BRHLLS
090 Mgt
sl

$9%8
ST S &S
R IRAL RS
RRELRKLLELRISIR

%
050

>
R
000000 %
55555
0K
25988
SRS

KGRI IIIRKIIRIRK KR

oo
<5
RRLLLREZLLRZLLRZLLE

d9seses
<5

OIS
QORI
SISRILEKLLEE,

<
LK

%
QR

CSLIIILRIILIRIRL
K SEIIKIEIIKIAEIIKAARKY

5 IR
0 R0 o,
o RS ERESIRRE IS oN

<
A

TR
ool

<

<
boiod
\E/
92924

2%

maximum mass of K,CO; =

OO

(Total for Question 7 = 6 marks)

0o
K
AR

6
L
I

0%

<®
K SRRIIE
CRREEISLKIK

<
A
%
LR

L
il
358

GO
Q88
LG

0090
ISoteds

000
SRR
SR
%)

QOSERIRUEEK

ORARKARARKAAARAK KA

<
2
Sotel

%
9%
0%
0%

\. J
17

acom R0 I O Turm over »
p 7 0 7 0 3A 0 1 7 3 6

%
%
9
<




BLANK PAGE

J

18

p 7 0 7 0 3A 0 1 8 3 6

ELEm

A
SRR
ototelotetetetetotel
S Selotatetototes

ot letotetetetetotes

000

KK

L

0

%!

%
1000000 00 00,00,

<
5%t
255
K&
b00eS

5
RRRIIRK LSRR K

[0.9.0.0
SEES
.

!
%9

o
(]
=
505

OAAAAA
IS0t %e%e 0%
KTRIMEAR S

JLYA
ol A8
ORI

o

2
“a

bo%es ~ 2%
LEZK
SRS
KRRGS
RN
SEIES,
SRS,
do%esetels
Dosesetese!
ZRRRKS
SKLRL
SRS,
SRS,
XX
SEIES,
SRS,

<X
590000
s
S
RRKA
e
s
0% 9%
LK

b9
J906araet
Boger-Jo%¢
oSt erates
SIS
P05 o 199%

<X
o%

SRR
sty

K

050,55 0%

K
avad

Seravaltedy
QX g
e

1%

S
SRS
Fogo% ~ 0%
Destaited

ZRRRS
peoseseseles

K5,
SRILS



L
9000

SR
Sotetetetetets

botee:

%!

Sotede
vww§§§wvvwwz

<>
!
o0

00K
0o
35S
SRS

L

8 A student uses this apparatus in an experiment to study the rate of the reaction
between zinc and dilute sulfuric acid.
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- add 100cm’ of dilute sulfuric acid to the flask, start a timer and immediately
record the mass of the flask and contents

« record the mass of the flask and contents every minute until the mass
remains constant

The mass of the flask and contents decreases because hydrogen gas is produced and
leaves the flask.

The student uses the mass readings to calculate the total mass of
hydrogen produced.
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(a) Complete the equation for the reaction by adding the state symbols.
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(b) The table shows the student’s results.

(i

(i

(i

Time in minutes

Total mass of hydrogen produced

0

80

110

130

148

162

165

184

192

198

10

204

11

209

12

214

13

218

14

220

15

220

) Plot the student’s results. The first three have been done for you.

i) Draw a circle around the anomalous result.

ii) Draw a curve of best fit.

(1

(1)

(1)
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(iv) Give a possible reason for the anomalous result.

(v) Determine a more likely value for this result.
(1)

(c) (i) Explain how the shape of the curve shows how the rate of the reaction
changes as time increases.

(i) Atthe end of the experiment there is no zinc left in the flask.

Give a conclusion the student could make from this observation.
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Explain why it is difficult to predict how the rate of reaction in this experiment
compares with the rate of reaction in the first experiment.

¢
S
¢
5
S
%5
9%

LS
TN RIL
5
25

0
s isesees

0%
REES
S RRIIRS
&

o5

RIS
(5%

LKL

0%
R R IR IR KRR

ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

<
R

X

0592
S5

%
&

%
RS

'

5

QR
R
ke
a9
S

00>
K
ESes
Senioiede:
pteteletelest

4

LXX
RLKK

S

O

o%
QK
KRS
o8
S

4

P

X
Aﬁg
i
oo

o~
B
%
K

%
<

o
R
g

N

0%
SR

X
o

o

N
hEY

O

S5

J
fotol oS
SRS
SRS
iR

s
CREXA
KOS
BoSes 2. 0%

(e) Explain, in terms of particle collision theory, how increasing the temperature
affects the rate of a reaction.
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9 A student is given a mixture of two white solid compounds, and a colourless solution
containing the same two compounds. SR
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compound is a carbonate. S

(@) Give two reasons why the student should know, without doing any tests, that one o
of the compounds cannot be copper(ll) carbonate. o

(b) Describe tests the student could do to show that the mixture contains
potassium carbonate and potassium iodide.
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7

10 (a) A studentis given a pure sample of sodium carbonate crystals and is told that the

formula of the crystals is Na,COs.xH,0

State what xH,0 in the formula shows about the sodium carbonate crystals.

(b) The student uses this apparatus to find the value of x in Na,CO;.xH,0

crucible

sodium carbonate

crystals

heat

This is the student’s method.

+ find the mass of an empty crucible without a lid

« add some sodium carbonate crystals Na,CO;.xH,O to the crucible

« find the total mass of the crucible and sodium carbonate crystals

« heat the crucible to remove water from the crystals
+ allow the crucible and contents to cool down

. find the mass of the cold crucible and contents

These are the student’s results.

Mass in grams

empty crucible

22.75

crucible and sodium carbonate crystals Na,COs.xH,0

29.71

cold crucible and contents

25.93
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S (i) Calculate the mass of sodium carbonate left after heating and cooling.
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mass of sodium carbonate = ... g

(i) Calculate the mass of H,O lost from the sodium carbonate crystals
during heating.
(1)
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(iii) Show that the student’s results suggest that the formula of the
sodium carbonate crystals is Na,CO;.7H,0
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(c) The student’s teacher says that the correct formula of the sodium carbonate
crystals is Na,CO;.10H,0

() The student did not make any mistakes in their measurements.

Explain what could have caused the student’s value for x to be too low.

(i) Describe how the student could improve the method to obtain a more
accurate value for x.

(Total for Question 10 = 10 marks)
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7

11 A student investigates the temperature change during the reaction between

zinc metal and copper(ll) sulfate solution.

The student considers two different methods.

Method 1

polystyrene cup

Method 2
bung

/glass bottle

{

pour 50 cm’ of copper(ll) sulfate
solution into the polystyrene cup

record the temperature of
the solution

add 3 g of zinc powder

stir using the thermometer and
record the highest temperature
reached

record the temperature of 50 cm’ of
copper(ll) sulfate solution

pour the 50 cm?® of copper(ll) sulfate
solution into the glass bottle

add 3 g of zinc powder

push the bung and thermometer
into the bottle and record the
highest temperature reached
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(b) The equation for the reaction is
Zn(s) + CuSO,(aq) — ZnSO,(aq) + Cu(s)

50 cm’ of copper(ll) sulfate solution contains 0.025 mol CuSO,
A mass of 3g of zinc is used.
Show that the zinc is in excess.

[A, of zinc = 65]

(2)
(c) The student reacts a solution containing 0.025 mol CuSO, with an excess of zinc.
These are the student’s results.
temperature of 50cm’ of copper(ll) sulfate solution = 21.1°C
highest temperature reached = 40.6°C
(i) Show that the energy change Q for this reaction is about 4000)J
[mass of 1cm’ of solution = 1.0g]
[for the solution, c=4.2)/g/°C]
(3)
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§§§§§§§ (i) Calculate the molar enthalpy change (AH), in kJ/mol, for the reaction.
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(d) The ionic equation for the reaction is
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