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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
answer, put a line through the box £¢ and then mark your new answer with a cross [X.

1 The diagram shows the arrangement of electrons in an atom of element Q.

XX
YA

XX

X

XX

KX

XX
X

XX

XX

(@) Name the part of the atom labelled Z.

(b) Which row shows the correct group and period for element Q?

Use the Periodic Table on page 2 to help you answer this question.

O o oo

o N w >

Group Period
2 7
3 7
7 3
7 2
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(c) An atom of element Q has a mass number of 37

What is the number of neutrons in this atom?
(1)

7
17

18

O o oo
O N @ »

20

(d) Identify element Q.

Use the Periodic Table on page 2 to help you answer this question.

(Total for Question 1 = 4 marks)
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2 The diagram shows how particles are arranged in a solid and a liquid, and some
changes of state.

A evaporation

»
>

v

A
A

freezing B

Solid Liquid Gas

(@) (i) Name the change of state labelled A.

(Total for Question 2 = 4 marks)
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3 This question is about elements in Group 1 of the Periodic Table.

(a) State the name given to all elements in Group 1 of the Periodic Table.

(b) A teacher adds a small piece of lithium to a trough of water.

(i) Which observation is not correct when lithium is added to water?

[J A acolourless solution forms
[J B alilac flameis seen

[J C effervescence occurs

J D lithium floats

(ii) After the reaction stops, the teacher adds a few drops of universal indicator to
the solution in the trough.

Explain the final colour of the universal indicator.

DO NOTWRITEIN THIS AREA

DO NOT WRITE INTHIS AREA

e

(Total for Question 3 = 6 marks)
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4 This question is about mixtures.
(@) The table shows some methods used in the separation of mixtures.

Place one tick (v') in each row to show the best method for each separation.

Method
Separation crystallisation filtration e
P Y distillation

water from sodium chloride solution
a liquid from a mixture of two liquids
with different boiling points
(b) A student does a chromatography experiment to find the composition of

food colouring Y.

The student places four known dyes, A, B, C and D, and the food colouring Y on
chromatography paper.

The diagram shows the chromatography paper at the end of the experiment.

o solvent front
o o
[ ]
[ ] [ ]
_.
A B C D Y

P 7 4 6 5 8 A 0 8 2 0
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(i) Describe what the results show about the composition of food colouring Y.

(i) Calculate the R¢ value of dye B.

(c) A student accidentally breaks a glass test tube containing crystals of
sodium chloride.

Describe a method to obtain pure crystals of sodium chloride from the mixture of
sodium chloride crystals and broken glass.

(Total for Question 4 = 9 marks)
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5 A student does an experiment to determine the percentage by volume of
carbon dioxide in a mixture of the gases carbon dioxide and helium.

The diagram shows the apparatus the student uses.

syringe A syringe B
\

mixture of —
gases

limewater

The student pushes the plunger on syringe A so the gas mixture bubbles
through limewater.

(@) Limewater is a solution of calcium hydroxide.
Limewater turns cloudy when carbon dioxide is bubbled through it.

Complete the equation for the reaction by adding the state symbols.
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(b) These are the student’s results.
volume of gas in syringe A at the start = 80cm’
volume of gas in syringe B at the start = 0cm®
volume of gas in syringe B at the end = 45cm’

(i) Using these results, calculate the percentage of carbon dioxide removed in
the experiment.

Give your answer to 2 significant figures.

percentage of carbon dioxide removed = ... %

(i) Explain an improvement to the experiment to make sure that all the carbon
dioxide has been removed from the mixture of gases.

(Total for Question 5 = 7 marks)
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6 This question is about hydrocarbons in crude oil.
(@) Candle wax contains alkanes.
These alkanes are obtained from the fuel oil fraction of crude oil.

Complete the formula for one of the alkanes in candle wax.

(b) State the differences between the fuel oil and gasoline fractions, in terms of
colour, boiling point and viscosity.

colour

(c) When a candle burns, one of the products is water vapour.

A teacher uses this apparatus to collect the water.

——> to vacuum pump

funnel

/ U-tube

candle w

As the candle burns, liquid water collects in the U-tube and a black solid forms
inside the funnel.
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4 A
(i) Explain a modification to the apparatus to allow more water to collect in the
U-tube.
(2)
(i) Explain the formation of the black solid inside the funnel.
(2)
(iii) Describe a chemical test to show that the liquid in the U-tube contains water.
(2)
(Total for Question 6 = 10 marks)
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7 This question is about alkenes.

(@) This is the equation for the polymerisation of chloroethene to
form poly(chloroethene).

H H (i
"N 7 T
H Cl H Cl
n
chloroethene poly(chloroethene)

The number of chloroethene molecules used to form one molecule of
poly(chloroethene) is represented by n.

(i) Give two problems with the disposal of polymers.

(i) A molecule of poly(chloroethene) has an M, of 295750

Show that the value of n is approximately 4700

NN O 0 A0 A Seee
P 7 4 6 5 8 A 0 1 4 2 0

Y3dY SIHLNEILIHM 1ON Od V3HY SIHLENEILIHM 1ON Od

Y3HY SIHL NI ILIEM 1ON Od



DO NOTWRITE INTHIS AREA

DO NOTWRITEIN THIS AREA

OTWRITE INTHIS AREA

DO N

(b) A scientist uses this apparatus to find the heat energy change when a
liquid alkene is burned.

1209 of water

&/alkene

The diagram shows the reading on the thermometer before and after
the experiment.

— 25 — 45
| 20 [ 40
— 15 — 35
Before After
(i) Calculate the heat energy change inJ.
[for water, c = 4.2)/9/°C]
heat energy change = ... J

(i) Give one reason why the calculated value for the heat energy change using
this apparatus is not accurate.

(Total for Question 7 = 10 marks)
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8 This question is about compounds with ionic bonds, and compounds with

covalent bonds.

(@) Table 1 shows the charges on some ions and the formulae of some

ionic compounds.

Complete the table by giving the missing formulae.

Na+ Mgz+
Ccl MgCl,
SO; Na,SO, MgSO,
N3 NasN
Table 1

AI3+

AlCL,

ALN

(b) Sodium chloride and magnesium chloride form colourless solutions when

dissolved in water.

Describe a test to show that a colourless solution contains sodium ions.
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(c) Table 2 gives some information about silicon chloride and sodium chloride.

Melting point in °C Bonding Structure
Silicon chloride -70 covalent simple molecular
Sodium chloride 800 ionic giant lattice
Table 2

Explain the difference between the melting points of silicon chloride and
sodium chloride.

Refer to bonding and structure in your answer.

(Total for Question 8 = 10 marks)

TOTAL FOR PAPER = 60 MARKS

17
o NN O 0 0 A
P 7 4 6 5 8 A 0 1 7 2 0



BLANK PAGE

J

P 7 4 6 5 8 A 06 1 8 2 0

CIEImC]

0T l0%
0938 9 1 )98
QBB
SRR
plodavacs
S
3

%
QL

066

W KL
odetetotedotes
RRLLLLLL

5

o
O

%
o otetetotetotetetetetel

2%
%!
LK

Y o \
1 Sosesasanies
G XK
A

%

Ne
%,
3RXKS

e
0700008
p50-e:elets
b=ty
07 T
MK
e
LI,
éé:“$
o o



00000000050 %%

% KKK
ORRRIRRRARARARARAARARARARNK

2005

XX

X

BLANK PAGE

.

19

o NN T O
P 7 4 6 5 8 A o0 1 9 2 0



BLANK PAGE

J

P 7 4 6 5 8 A 0 2 0 2 0

CIEImC]

0T l0%
0938 9 1 )98
QBB
SRR
plodavacs
S
3

%
QL

066

W KL
odetetotedotes
RRLLLLLL

5

o
O

%
o otetetotetotetetetetel

2%
%!
LK

Y o \
1 Sosesasanies
G XK
A

%

Ne
%,
3RXKS

e
0700008
p50-e:elets
b=ty
07 T
MK
e
LI,
éé:“$
o o



