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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 represents an atom of an element.

(a) Label the three sub-atomic particles on the diagram.

(b) Use information from the diagram to complete the table for this element.

mass number
group number
period number

electronic configuration

(c) Give the name of this element.

e

(Total for Question 1 = 8 marks)
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2 This question is about metals and non-metals.

(@) The diagram shows four sections, A, B, C and D of the Periodic Table.

Use the diagram to answer these questions.

(i) Element X has a melting point of —220°C and does not conduct electricity.

Which section of this Periodic Table contains element X?

(0 O I O

O

(ii) ElementY has three electron shells and the outer shell contains one electron.

Nn o >»

D

Which section of this Periodic Table contains element Y?

(0 O I O

O

Nn o >»

D

(iii) Element Z conducts electricity and reacts violently with water.

Which section of this Periodic Table contains element Z?

O o oo

O n w >
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(b) Neon is a noble gas.

State why neon does not readily react.

(1)
(c) Lithium and potassium have similar chemical properties.
(i) Give another element that will have similar chemical properties to
these elements.
(1)
(ii) Explain why these elements have similar chemical properties.
(3)

(Total for Question 2 = 8 marks)

AN Y,

5
aTee R JT O0  C
P& 157 8A®0D5 2 8 Turn over ¥



3 Astudent uses paper chromatography to investigate the dyes in five different inks,
V,W, X,Y and Z.

The chromatogram shows the results of the investigation.

solvent front
o o
([ ]
o
o
o o
([ ] o
o
@ start line
\Y W X Y Z

(@) Explain why the start line on the paper is drawn in pencil rather than in ink.
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(c) Explain how the chromatogram shows that
« W contains only one dye

« V may contain more than one dye

(d) Calculate the R value for the dye in W.

Give your answer to two significant figures.

(Total for Question

(4)

3 =11 marks)
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4 (a) A student does an experiment to identify three metals, iron, magnesium and zinc.

The diagram shows some of the equipment provided.

thermometer
| hydrochloric acid
I metal
\w/

Describe an experiment that the student could do to identify the three metals, by
comparing their reactions with hydrochloric acid.
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hydrochloric acid.

O

L]
L]
L]

A
B
C
D

copper
iron
magnesium

zinc

(b) Give the chemical equation for the reaction between magnesium and

(c) Which of these metals is in Group 2?

(Total for Question 4 = 9 marks)
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5

(@) Butane (C,H,,) is an alkane.

Explain why butane is a saturated hydrocarbon.

(b) (i) When butane burns completely in oxygen, carbon dioxide and water
are produced.

Give a chemical equation for this combustion reaction.

(i) Incomplete combustion can occur when the oxygen supply is limited.

One product of the incomplete combustion of butane is carbon monoxide.

Give the name of another product of this incomplete combustion.
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(c) C,H,, exists as two isomers.
(i) State what is meant by the term isomers.
(2)
(ii) Draw the displayed formula of each isomer.
(2)
(Total for Question 5 = 11 marks)
J
A O A 0 .,
e R e e Rt b Turnover »



s

6

(a) Calculate the amount, in mol, of N,in 70 g of nitrogen gas.
(3)

amount of Ny = o

(b) Ammonia is a compound containing nitrogen and hydrogen.

Calculate the relative molecular mass of ammonia, NH;
(2)

relative molecular mass =

J

’ NN R D O
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4 A
(c) Nitrogen reacts with hydrogen to form ammonia, NH,
This is the equation for the reaction.
N,(g) + 3H,(g) = 2NH;(g)
(i) Calculate the mass, in kg, of hydrogen needed to produce 5.10tonnes
of ammonia.
Give your answer in standard form.
[1 tonne = 1000 kg]
(5)
/ mass of hydrogen = ... kg
%
% L )
13
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(ii) The reaction produces 3.65tonnes of ammonia instead of 5.10tonnes.
Calculate the percentage yield of ammonia.

Give your answer to one decimal place.

percentage yield =

(3)

(Total for Question 6 = 13 marks)
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7 Ateacher investigates the effect of temperature on the solubility in water of
barium nitrate, Ba(NO;),

The teacher records the maximum mass, in g, of barium nitrate that dissolves in
100 cm’ of water at different temperatures.

The table shows the teacher’s results.

Temperature in °C Mass of barium nitrateing

0 5.0

20 9.1

40 14.5

60 20.0

80 30.0

100 34.0

(@) (i) Plot the results on the grid.

(ii) One of the results is anomalous.

Draw a ring around the anomalous result.

(iii) Draw a curve of best fit.

(1)

(1)

(1
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40
30
Mass of barium
. . 20
nitrateing
10
0

0O 10 20 30 40 50 60 70 80 90 100
Temperature in °C

(iv) Use the graph to determine the mass of barium nitrate that dissolves at 50°C.

(1
MNASS = ..o g
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(b) Barium nitrate dissolves in water to form a solution.

Describe the changes in arrangement, movement and energy of the
water molecules when the solution is heated to boiling point.

(c) (i) The element barium has many isotopes.

State what is meant by the term isotopes.
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4 )
(ii) A sample of barium contains these three isotopes.
«  12.0% of *°Ba
- 16.0% of *'Ba
. 72.0% of **Ba
Calculate the relative atomic mass of the sample.
(2)
relative atomic mass = ...
(Total for Question 7 = 12 marks)
J
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Pylons are used to support overhead power cables.

The photograph shows an example of a pylon.

{7

(@) Suggest why steel is used to make pylons.

(Source: © Paul Maguire / Shutterstock)
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(b) Overhead power cables are used to transmit electricity and are supported
by pylons.

The table shows some information about power cables made from copper and
power cables made from aluminium.

Metal Ability to conduct Mass of 100 m of Cost of cable per
electricity cable in kg kg in US dollars
copper good 160 7.40
aluminium good 48 1.25

Using information from the table, comment on the use of copper and aluminium
in overhead power cables.

21
o NN R 0O O
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(c) Copper and aluminium are used to make many useful objects other than
overhead power cables.

For each metal, give one other use and the property important for this use.
(4)

copper use

(Total for Question 8 = 9 marks)
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9 This question is about ammonia.
(@) Nitrogen reacts with hydrogen to form ammonia, NH;
N,(g) + 3H,(g) —> 2NHs(g)
The table gives some bond energies.
Bond Bond energy
in kJ/mol
N=N 944
H—H 436
N—H 388
Using the equation and the data in the table, calculate the enthalpy change (AH),
in kJ/mol, for the reaction.
Include a sign in your answer.
(3)
AH =
24
) A O A 0 mmC
P 8 1 5 7 8 A 0 2 4 2 8
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(b) Explain, in terms of bonds broken and bonds made, why this reaction is
exothermic.

(c) Complete the energy level diagram for this exothermic reaction by showing the
reactants and products.

(2)

Energy

J

25
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(d) A cylinder contains 4.6 mol of NH, gas.
Calculate the volume, in dm?, of the gas at rtp.

[at rtp, molar volume = 24 000 cm’]
(2)

& 0? S
SR
oo
O
N <
:::"‘T'oz
<’

VOIUME = o dm’
(Total for Question 9 = 9 marks)
TOTAL FOR PAPER =90 MARKS
J
26
0100 RO 0 10 e
P 8 1 5 7 8 A 0 2 6 2 8



00000000050 %%

% KKK
ORRRIRRRARARARARAARARARARNK

2005

XX

X

BLANK PAGE

.

27

o NN R D O
P 8 1 5 7 8 A 0 2 7 2 8



BLANK PAGE

J

P 8 1 5 7 8 A o 2 8 2 8

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
St
3RXKS

e
0700008
p50-e:elets
b=ty
IS
M
Saas
LI,
éé:“$
o o



