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DO NOT WRITEAN-THIS AREA

AREA

&
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NOF

3
9% 4

D

DONOTWRITE INTHISAREA

Answer ALL questions. Write your answers in the spaces provided.

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.

1 In an experiment, paper chromatography was used to separate the coloured dyes in
four different inks, W, X, Y and Z.

(a) Figure 1 shows the chromatogram at the end of the experiment.

[ ]
solvent front
[ ] [ ]
[ ] [ ]
[ ] [ ] [ ]
° ° start line
W X Y Z
Figure 1

(i) The chromatogram shows that only one of the inks contains a single dye.

Which ink contains a single dye?

O N w >
N < x s

(ii) Which ink contains the greatest number of dyes?

O n w >
N < X

3
OmCx Turn over
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ii) The R;value of a dye can be calculated using the equation
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At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20 cm.

Calculate the R; value for this dye.

Give your answer to 2 decimal places.
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(b) The substance used as the solvent in the chromatography was heated for
8 minutes.

Figure 2 shows how the temperature of the substance changed with time.

temperature 80
in °C

70

gas

60

50
liquid
40

30

20 T T T T
0 1 2 3 4

6 7 8

time in mins

(0 I

Figure 2

From A to B the substance was a liquid.

From C to D the substance was a gas.

(i) Give the name of the change when a liquid becomes a gas.

(ii) Use Figure 2 to give the temperature of the substance at 4 minutes.

°C
(iii) Use Figure 2 to give the time when the substance has completely changed
into a gas.
minutes
(iv) The temperature of the substance at A was 25 °C.

Calculate the temperature rise of the substance from A to D.

°C

(Total for Question 1 = 8 marks)
5
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2 This question is about electrolysis.

(@) Which statement describes what happens during electrolysis?

A atoms are decomposed

B ionic compounds are decomposed
C mixtures are separated
D

molecules are separated

(b) Figure 3 shows the electrolysis of copper chloride solution.

(i) Use the words from the box to complete the labelling of the diagram
in Figure 3.

anode cathode electrolyte

6V d.c
_O O_

supply

V-l

Lo

~

solid X\ —H

o
g/gasY
(9
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Draw one straight line from each product to its name.

product

solid X

gasY

Nothing happens and no products are formed.

) The products of the electrolysis shown in Figure 3 are solid X and gas Y.

name

carbon

chlorine

copper

hydrogen

1l

) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Explain why nothing happens and no products are formed.

(Total for Question 2 = 7 marks)
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3 (a) When lead nitrate solution and potassium chloride solution are mixed,
potassium nitrate and a precipitate of lead chloride are formed.
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(i) Complete the word equation for this reaction.
(1)

lead nitrate + - + lead chloride

(ii) Lead nitrate is toxic.

Which hazard symbol should be on a container of lead nitrate?

(1)

<S5
% )

%5 3

R R LLK LRI BN KN

SRS

K&
25

&
]
posess!

%
25K
o5t

41]
&

QR

09 <
SRS
KRS

¢
RS

(X
955

&5

e
REA
R
FXE Y

XERRRLLIK

0% %
255

2
5
25K

otoleteds
X
0958

k"“

RRLULX
SRR

258

%ol

K

O oR0ta s %000 20005620240 %000 %408

Q>
355
Soded

oot otetetotetoteteototetedetetotetote

ORIRAKARAIARKARHAR AR AR AR AR AR AR AR A AR A

& ®

S
K8

-

X
0

RKAKAKN

S
L0000

S RRIRS
2026056262052 %

0!
o088

bogetes
LS

) 9
%
<X

2%
)
CeTeeve
2
RS

<5

0%

(R
Seredestets

KK ICOR KX

KRKRS

X5

QRGN
KIEEXS
RIS
]
%
oo

6
Ve
E
2
2

(030 0202093
N

(o

X0
3k
ok

hote
L
RS
S
XEKRRKS

XX

5
35590

XX

QS
RIS

2K

05

%5

SR
5%

oo’

X

\. J
9

OmCx Turn over »




(b) A student put 5cm® of potassium carbonate solution into a test tube and added
2cm’ of calcium nitrate solution.

A precipitate formed and was allowed to settle as shown in Figure 4.

The height of the precipitate was measured.

N e
test tube
precipitate
_/
Figure 4

(i) Give the name of the piece of apparatus the student should use to find the
volume of the potassium carbonate solution.

(ii) The student repeated the experiment.

The results are shown in Figure 5.

height of precipitate

experiment incm
1 24
2 2.7
3 24
Figure 5

Use the data in Figure 5 to calculate the mean height of the precipitate.

mean height of precipitate =

10

cm

OmC =

Vagy SiHL NI ZLIHMWAON 0d

od

Y3UVY SIHLNIILIHM 1ON



9%9S

9%
&

R,

525

ol
5%
K2

<5

9%
5%

RRRI
%S

<
%

¢
b0
RS

525

%
%

S
<5
ot setotedetese!

<5

55
&
020!

<
RIKKAKARAK AN

2RI

<

<
9%
%

%
<

o2}

o

<
2355
§ XSS

K}
SRS

25

%!

S SRINNSS

R

5505
55
R

a¥ o8

’ kS
o2t b ve%
RILL

¢
K8

S Sobozade;
oleleteletetetelst

ool
(S

KRHRKK
XXX,

55

XK
o5
5

LR
XS
RHRKRKS

%
%
<

0%

) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

(iv) The student investigated whether increasing the volume of
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calcium nitrate solution increased the height of the precipitate formed.
They repeated the experiment using different volumes of calcium nitrate.

State one variable that should be controlled in this investigation.

(Total for Question 3 = 9 marks)
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4

12

(@) Magnesium is a metal.

(i) State one physical property of magnesium.

(ii) Which element is in the same group of the periodic table as magnesium?
Use the periodic table to help you answer this question.

A carbon

B chromium
C sodium
D

strontium

(b) (i) Magnesium atoms have 12 electrons.

Complete the electronic configuration of a magnesium atom.

2.8.

(i) The electronic configuration of a chlorine atom is 2.8.7

Explain how the electronic configuration of chlorine is linked to its period in
the periodic table.
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(c) 1.20g of magnesium reacts completely with 3.55 g of chlorine to form
magnesium chloride.
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14

(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 6 shows dot and cross diagrams of these compounds.

sodium chloride (ionic bonding) hydrogen chloride (covalent bonding)
N -
® © (@
sodium ion chloride ion
Figure 6

Describe the differences between an ionic bond and a covalent bond.

(Total for Question 4 = 12 marks)
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5

In an experiment, powdered calcium hydroxide was added to dilute hydrochloric acid
and the pH was measured.

The method used was

step 1 measure 200cm’ dilute hydrochloric acid into a beaker
step 2 add 0.1 g of powdered calcium hydroxide to the beaker
step 3 find the pH of the mixture

step 4 repeat steps 2 and 3 until the pH stops changing.

(a) State what should be done after step 2 to make sure that any reaction
is complete.

(b) Complete the word equation for the reaction.

calcium hydroxide + hydrochloricacid —

16

(c) Which row of the table shows the state symbols for powdered calcium hydroxide
and dilute hydrochloric acid in the balanced chemical equation?

calcium hydroxide hydrochloric acid
A aq (
B L aq
C S aq
D S l
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(d) The results of the experiment are shown in Figure 7.

pH 14

12 - K
10 -

§ e

0 T T T T T T T T T 1
0 01 02 03 04 05 06 07 08 09 1.0

mass of calcium hydroxide added in grams

Figure 7

(i) Using Figure 7, give the pH of the acid at the start of the experiment.

pH =

(i) Using Figure 7, give the mass of calcium hydroxide required to make a
neutral mixture.

mass of calcium hydroxide =

(iii) Explain why the pH starts at a low value and ends at a higher value.

O =

17

Turn over



(e) State what should be used to measure the pH of the mixture in this experiment.
(1)

(f) The calcium hydroxide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during
the experiment when using any corrosive substance.

(1)

(Total for Question 5 = 11 marks)
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6 Figure 8 shows part of the reactivity series of metals.

calcium A
magnesium
aluminium
zinc

iron

copper
silver

gold

increasing reactivity

Figure 8

(a) Which metal reacts when added to cold water?

calcium
copper

gold

O n w >

silver

(b) A student investigates the reactivity of four different metals.

The student adds an equal-sized piece of each metal to separate test tubes
containing dilute hydrochloric acid.

The student’s observations for zinc and copper are recorded in Figure 9.

metal observations

magnesium

bubbles produced at a steady rate

zinc
test tube feels slightly warm
iron
copper no reaction

Figure 9
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(i) Use the information in Figure 8 and in Figure 9 to predict the observations for

the reactions of magnesium and of iron with dilute hydrochloric acid.

magnesium

iron

(i) When metals react with acids, hydrogen gas is produced.

Describe the test to show that the gas is hydrogen.

(i

i) When magnesium reacts with hydrochloric acid, magnesium chloride and
hydrogen are formed.

Complete the balanced equation for the reaction.

Mg + HCl —» MqgCl, +

O =



*(c) There are three common methods of obtaining metals from the Earth’s crust:

22

+ mine the pure metal
+ mine the metal ore and heat it with carbon

« mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 8 to state and explain the method chosen to
obtain each of these four metals.
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The periodic table of the elements

1 2 3 4 5 6 7 0
1 4
H He
hydrogen helium
Key 1 2
7 9 relative atomic mass 11 12 14 16 19 20
Li Be atomic symbol B C N o F Ne
lithium beryllium name boron carbon nitrogen oxygen fluorine neon
3 4 atomic (proton) number 5 6 7 8 9 10
23 24 27 28 31 32 35.5 40
Na Mg Al Si P S Cl Ar
sodium magnesium aluminium silicon phosphorus sulfur chlorine argon
11 12 13 14 15 16 17 18
39 40 45 48 51 52 55 56 59 59 63.5 65 70 73 75 79 80 84
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium calcium scandium titanium vanadium chromium manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
85 88 89 91 93 96 [98] 101 103 106 108 112 115 119 122 128 127 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
rubidium strontium yttrium zirconium niobium molybdenum technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 [209] [210] [222]
Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
caesium barium lanthanum hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

*The elements with atomic numbers from 58 to 71 are omitted from this part of the periodic table.

The relative atomic masses of copper and chlorine have not been rounded to the nearest whole number.
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