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1.

The following table shows information about some atoms, A-E.

Answer all questions.

A-E are not the chemical symbols for the elements.

Atom A B C D E
atomic
number 3 6 10 1
mass
number 12 14 20 23
number of
protons 3 6 6 10 1
number of
neutrons 4 6 8 10
number of 3 6 6 10 1
electrons
(@) Complete the table. [3]
(b) (i) Give the electronic structure of element D. ... 1]
(i) Explain why this element is found in Period 2 and Group 0.
Use this information to help answer. [2]

(c) Choose the letters, A-E, of the atoms that represent isotopes. Give a reason for your

choice.

Letters ..., and ..o,

[2]
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2.

The following diagrams show the structures of diamond, graphite and carbon nanotubes.

diamond graphite carbon nanotube

(@) Two of the structures shown above conduct electricity. Name both. Give the reason why

they are able to conduct electricity.
Structures and

Reason

(b) Name the structure above that is used as a lubricant. Give a reason why it is suitable for

this use.
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3.

The reaction of chlorine with iron can be demonstrated using the following apparatus.
. P i I .
chlorine gas — = - excess chlorine gas
iron wool
|
(a) State why the reaction should be carried out in a fume cupboard. 1]

(b) The product of the reaction above is iron(lll) chloride, FeCl;. Complete and balance the
following symbol equation for the reaction. 2]

.................................................... > FeCl,
(c) Calculate the percentage by mass of chlorine in iron(lll) chloride, FeCls. [3]
A, (Fe) =56 A, (Cl)=355
Percentage by mass of chlorine = ................... %
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Examiner

[
Thermochromic pigments, photochromic pigments and shape memory alloys are types of smart o
material.

Describe your understanding of smart materials. [6 QWC]

Your answer should include:

* what is meant by a smart material;
* some examples of smart materials, their special properties and uses.
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Hydrogen peroxide solution, H,0O,, decomposes to form oxygen and water.

2H,0, — 0, + 2H,0

The reaction is very slow at room temperature. The reaction can be speeded up by adding
certain metal oxide powders. These act as catalysts.

The rate of reaction can be measured by recording the volume of oxygen produced over time.
The following graph shows the volume of oxygen produced using three different metal oxides.

A
manganese dioxide

Volume of

oxygen

produced copper oxide

(cmd)

zinc oxide
'
Time(s)

(a) (i) Compare the results for each metal oxide. 2]

(i)  Give three ways of making sure that the experiment is a fair test. 2]
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6.

When lithium reacts with chlorine, lithium chloride is formed.
(@) Give the electronic structures of lithium and chlorine. 1]
TERIUIM
ChIOIING ......oooooooooiiiiiiiiiin,

(b) Draw diagrams to show the transfer of electrons and the formation of ions that occur as
lithium chloride is formed. Use the electronic structures above to help you answer.  [3]

(c) Oxygen has an electronic structure of 2,6.

Use this information to draw a diagram to show the bonding in a molecule of oxygen,
0,. 2]

(d) Lithium chloride is a solid at room temperature whereas oxygen is a gas.

Name the type of bonding present in each substance. Explain the difference in their
states at room temperature. [3]
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7.

A scientist carried out tests to identify halides A, B and C. The results are shown in the table
below.

Result when carrying outa | Observation when adding
Substance flame test silver nitrate solution
A lilac flame white precipitate
B yellow flame yellow precipitate
C red flame cream/off-white precipitate
(a) Use the results to identify substances A, B and C. [3]
A
B o
C

(b) Chlorine gas is bubbled through a solution of potassium bromide. The solution turns
orange as bromine is formed.

(i) State why this happens. [1]
(i)  Write a balanced symbol equation for the reaction taking place. [3]
+ E— +
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8.

10

The following diagram shows some reactions of ethene.

H H H H H H
| | reaction A AN / reaction B | |
H—C—C—H - c—=¢C = C—C—
[ N, [
H H H H |N
bromine water
(@ (i) Complete the diagram by giving the missing structure. [1]

(i) Describe what would be seen during the reaction between ethene and orange

bromine water. [1]

(b) Give the names of the types of the reactions labelled A and B. [2]
ReaCHON A ...
Reaction B ...
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9.

11

Copper is an important metal in everyday life. It can be produced from its oxide by heating with
carbon. The equation for the reaction is shown below.

2Cu0 + C — 2Cu + CO,

(@) Calculate the maximum mass of copper that could be produced when using 1.5 tonnes of
carbon. Use the equation for your calculation. [3]

A, (Cu) = 64 A, (C) = 12

Maximum mass of copper = ... tonnes

(b) When the reaction was carried out using 1.5 tonnes of carbon, it was found that the yield
of copper was only 12 tonnes. Calculate the percentage yield for the reaction. [1]

Percentage yield = .............ccccccccccccc. %
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12

Examiner
|
10. Describe and compare the methods that can be used to soften hard water. [6 QWC] o
6
END OF PAPER
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FORMULAE FOR SOME COMMON IONS

15

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium APP* Bromide Br-
Ammonium NH," Carbonate co32—
Barium Ba%* Chloride cI-
Calcium ca®* Fluoride F
Copper(ll) Cu? Hydroxide OH-
Hydrogen H* lodide B
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe®* Oxide 0%
Lithium Li* Sulfate s0,%"
Magnesium Mg?*
Nickel Ni%
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn?*
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