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Answer all questions.
1. The graphs below show the solubilities of sodium chloride and sodium carbonate in water at
different temperatures.
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(a) Describe the trend in the solubility of sodium carbonate. [1]
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(b)  Thetable below shows the solubility of sodium bromate in water at different temperatures. o

Temperature (°C) 0 10 | 20 | 30 | 40 | 50 | 60
Solubility (g per 100 g of water) 25 | 29 | 35 | 41 | 48 | 55 | 64
Plot the results from the table on the grid opposite and draw a suitable line. [3]
(¢)  List the three sodium compounds in order of solubility at 40°C. [1]
Most soluble ...,
Least soluble ...,

(d)  The solubility of silver chloride is 0.0002 g in 100 g of water at room temperature, 20 °C.

4472

You are given a mixture of sodium chloride and silver chloride powder. Describe how
you would obtain a sample of silver chloride from the mixture. [3]
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2. The reaction between hydrogen and chlorine to give hydrogen chloride can be represented by o
the following equation.
H—Cl
H—H + CI—Cl ——
H—CI
The relative amounts of energy needed to break the bonds shown are given in the table below.
Bond Amount of energy needed to break the bond (kJ)
H—H 436
Cl—l 242
H—CI 431
NOTE: The amount of energy released in making a bond is equal and opposite to that needed to
break the bond.
(a)  Using the bond energy values in the table, calculate
(i) the relative energy needed to break all the bonds in the reactants, [2]
(i) the relative energy given out when all the bonds in the product are formed. [2]
(b)  Use your answers to part (a). State whether the reaction between hydrogen and chlorine
is exothermic or endothermic and give a reason for your answer. [1]
5
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(a)

A group of students carry out an experiment to investigate the relative hardness of four

samples of water, A, B, C and D.

The students add soap solution, 0.5cm? at a time, to sample A. The mixture is shaken
after each addition. The volume of soap solution needed to produce 1cm of lather is
recorded. They test samples B, C and D in exactly the same way. They then repeat the

experiment after boiling each sample of water.

The results obtained are shown in the table below.

Volume of soap solution needed (cm?)
Water
sample - -
Before boiling After boiling

A 10.5 10.5

B 1.5 1.5

C 6.0 1.5

D 9.5 7.0

(1)  Which water sample is the hardest? Give a reason for your answer.

(i)  Which water sample contains both permanent and temporary hard water? Give a

reason for your anSwer.

2]
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(b)

A different group of students carry out a similar investigation with the same water

samples, A, B, C and D.

Their results are as follows.

Volume of soap solution needed (cm?)
Water
sample . o
Before boiling After boiling

A 6.0 6.0

B 1.0 1.0

C 3.5 1.0

D 5.5 3.0

Compare the results obtained by the two groups. Comment on the similarity and suggest

a reason for the difference.
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4. The diagram below represents the separation of crude oil into useful fractions in industry.

f —> petroleum gases

—> petrol
—> naphtha

— paraffin (kerosene)

——> diesel oil (gas oil)

——> lubricating oil

L—> bitumen

Write an account of this industrial process. [6 QWC(]

crude oil —>

Include in your answer
* the name of the separation method,

e what crude oil is,
e adescription of how crude oil is separated.

© WJEC CBAC Ltd. (4472-02)
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5. (a) Give the electronic structure of sodium, Na. [1]

(b) Draw a diagram to show the metallic bonding in sodium. 2]

(¢c) (1) Sodium reacts vigorously with water.

Give two observations you would make when a small piece of sodium is added to
a trough of water. [1]

(i) Name the products of this reaction. [1]
(d)  Asyou go down Group 1 of the Periodic Table the elements become more reactive.

State the main difference you would see if potassium instead of sodium was added to
water. (1]

(e) Explain why Group 1 metal reactivity increases down the group. [2]

© WJEC CBAC Ltd. (4472-02)
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6. (a) (1) Give the chemical name of the polymer represented by the diagram below. [1] o
S
1 c—c—
e
(i1) Propene undergoes polymerisation to give the polymer polypropene.
I Complete the equation for the production of polypropene. [1]
| CH, H |
n C=C —
H H
II  Name this type of polymerisation. [1]
(b)  There are two types of plastic: thermoplastics and thermosets.
Give one similarity and one difference in their structures. [2]
STMELATTEY ..o
DIEfFOTOICE ........ooooooo e
5
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Substance S is a white, solid metal bromide. It dissolves readily in water to give a colourless
solution.

(a)

(b)

(c)

On carrying out a flame test with substance S a red colour was seen. Name the metal
ions present in substance S. (1]

Some silver nitrate solution was added to a solution of substance S.

(i) State what was seen. [1]

(i)  Give the ionic equation for the reaction taking place. [2]

When a Group 7 gas, G, is passed through a solution of S, the solution turns orange.
(1) NAME AS G oo [1]

(1) Give the name of the type of reaction that takes place between gas G and
substance S. (1]

© WJEC CBAC Ltd. (4472-02)
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James and Dilys were asked to carry out an experiment to find the formula of an oxide of
copper. In their experiment a crucible containing copper was weighed before heating, then after
5 minutes, 10 minutes and 15 minutes of heating.

Results

Mass of crucible (g) 25.0
Mass of crucible and copper before heating (g) 377
Mass of crucible and copper after heating for 5 minutes (g) 40.4

Mass of crucible and copper after heating for 10 minutes (g) 40.9

Mass of crucible and copper after heating for 15 minutes (g) 40.9

(a) In their calculation they did not use the mass recorded after 5 minutes.
Give the reason why they correctly ignored this value. [1]

(b)  Calculate the simplest formula of the copper oxide using the above data. [3]

Show your working.

A(Cu) = 63.5 A,(0) =16

Simplest formula ...
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9. (a) Lithium reacts with sulfur to form lithium sulfide. o

Use the electronic structures below. Draw dot and cross diagrams to show the transfer
of electrons and the formation of ions that occur as the reaction takes place. [3]

lithium = 2,1 sulfur =2,8.6

(b)  Sodium chloride and magnesium oxide both have giant ionic structures.

The melting points of the two compounds are given below.

Compound Melting point (°C)
sodium chloride 801
magnesium oxide 2852
Explain the difference in the melting points of the two compounds. [2]

© WJEC CBAC Ltd. (4472-02)
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Use the electronic structures below. Draw a dot and cross diagram to show the bonding

in a molecule of hydrogen peroxide.

The structural formula for hydrogen peroxide is as follows.

H—O0—O

hydrogen = 1

© WJEC CBAC Ltd.
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10. Use the particle theory to explain how the rate of a chemical reaction depends on concentration o
and temperature. [6 QWC(]
END OF PAPER
6
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP* Bromide Br
Ammonium NH,* Carbonate CO,"
Barium Ba?* Chloride Cr
Calcium Ca®* Fluoride F~
Copper(II) Cu** Hydroxide OH"
Hydrogen H* Iodide |
Iron(IT) Fe** Nitrate NO,"
Iron(III) Fe’* Oxide 0%
Lithium Li* Sulfate SO
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag’
Sodium Na*
Zinc Zn**
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