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Answer all questions.

1.  (a) The following diagram shows an outline of part of the Periodic Table.

The letters shown are NOT the chemical symbols of the elements.

Choose letters from the diagram to complete the table below. [5]

Letter(s)

Two elements in the same group

The element which has 12 protons in its nucleus

The element with a full outer shell of electrons

The element in Group 2 and Period 2

The element with the electronic structure 2,8,4

© WJEC CBAC Ltd. (3410UA0-1)



(b) Diagrams 1-5 show the electronic structure of five elements in the Periodic Table.

©00-° 0

Give the number of the diagram which shows the electronic structure of the element
which lies

(i) directly below in the Periodic Table, ... 1]

(i) to the left of @ in the Periodic Table. . 1]

(c) Nitrogen has two stable isotopes — nitrogen-14 and nitrogen-15.

Describe how these isotopes are similar to one another and how they are different.  [2]

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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A student carried out an experiment to investigate the speed of the reaction between a lump of
magnesium carbonate of mass 0.32g and excess dilute hydrochloric acid at 20 °C.

Magnesium carbonate reacts with dilute hydrochloric acid forming carbon dioxide gas. The total
volume of carbon dioxide formed was recorded every 5 minutes for 40 minutes.

measuring cylinder

water

0,0 © o o o
S Y i Y o N I O

dilute hydrochloric acid

-

0.32g lump of magnesium carbonate

The results are shown below. The result for 15 minutes is missing.

Time (minutes) 0 5 10 15 20 25 30 35 40

Volume of carbon dioxide
formed (cm?)

(@) Use the diagram below to find the volume of carbon dioxide gas formed after 15 minutes.

[1]

50

60

)

water

f

volume of carbon dioxide = ..o, cm

© WJEC CBAC Ltd. (3410UA0-1)
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Volume of carbon dioxide formed (cm3)

(b) Plot the results from the table, including your answer to part (a), on the grid below.
Draw a suitable line and label this graph X. [3]
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(c) Sketch the graph you would expect if the experiment were repeated using 0.32g of
magnesium carbonate powder instead of the lump of magnesium carbonate.
Label this graph Y. [2]

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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(d) State and explain, using particle theory, the effect of increasing the concentration of the o

hydrochloric acid. [3]

© WJEC CBAC Ltd. (3410UA0-1)
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(¢) The student investigated the same reaction using a different apparatus. A lump of o
magnesium carbonate was added to excess dilute hydrochloric acid at 20 °C.
cotton wool cotton wool
dilute hydrOChloriC acid aqueous products
/ lump of magnesium carbonate
, \ O/ electronic balance , \_/
( ( —
Apparatus at the start Apparatus after 60 minutes
The change in mass was recorded for 60 minutes and displayed as a graph on a computer
screen. The reaction took 40 minutes to complete.
Sketch the graph you would expect to see. 2]
180.0
1799
2
(2]
c
i)
& 179.8
o
©
[
®©
X
2]
I 1797
©
2]
n
©
= 1796
179.5
0 10 20 30 40 50 60
Time (minutes)
11
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desalinated

water

One out of six people today do not have access to safe fresh water. Estimates suggest
fresh water supplies will be a major problem for half the countries of the world by 2025
and by 2050 about 75 % of the world’s population will experience a serious scarcity of the
resource.

As the world’s population increases not only will the demand for drinking water and water
for sanitation increase, but the demand for water to produce more food will increase. As
climate change makes rainfall less predictable and droughts more common, a growing
number of countries are turning to desalination.

One method of desalination, called reverse osmosis, uses a thick membrane to filter
salt from seawater. But this system requires an extremely high pressure to force water
through the membrane and therefore uses a lot of energy.

Researchers in the USA have come up with a new approach using a different kind of
filtration material - sheets of graphene - a one-atom-thick form of the element carbon.
This new material can be far more efficient and possibly less expensive than existing

desalination methods. Sheets of graphene are perforated with precisely-sized holes
which only let the water molecules through.

chloride ion

:U
CP % lecul
Qq/ water molecule

<

seawater

sodium ion

© WJEC CBAC Ltd. (3410UAO0-1)
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(i) Tick (/) the box next to the main reason why countries are building desalination
plants. (1]

water is becoming scarce

each person is drinking more water

climate change affects the availability of drinking water

(i) Tick (/) the statement which best explains how graphene sheets desalinate
water. (]

water molecules contain atoms and not ions

sheets contain holes which are bigger than ions

sheets contain holes which are bigger than water molecules but smaller
than sodium and chloride ions

3410NA01
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sheets contain holes which let molecules through but not ions

molecules are smaller than ions

(b) The total volume of water on the Earth is 1.4 x 10° km3, 97 % of which is seawater. Most
of the remaining 3 % is bound up in ice at the poles, leaving 0.3 % available as fresh water.

Calculate the volume of the Earth’s available fresh water. Give your answer in standard
form. [2]

volume of available fresh water = ... km?3

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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(c) One piece of survival equipment found on life rafts is a ‘solar still’. Solar stills are used to
remove soluble salts from seawater to form drinkable water.

Source: www.survivalmetrics.com

seawater

clear plastic dome e

water droplet

seawater

drinkable water

State and explain the physical changes that occur in the formation of drinkable water from
seawater. Include the name given to the overall process taking place. [4]

© WJEC CBAC Ltd. (3410UA0-1)
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Limestone quarrying is an important business in the UK. Quarrying creates jobs in areas
where there are often limited opportunities. There is a huge demand for the products of
quarrying, such as building stone and cement. Good roads and rail links are needed for
transporting the products of quarrying. Thousands of people are employed in quarrying
and related industries.

Many people argue against the opening of a quarry in their area despite all the benefits
of limestone quarrying. Explain two reasons local people might use in an attempt to stop
the opening of a new quarry in their area. 2]

When limestone is heated in a lime kiln thermal decomposition takes place.

Write a balanced symbol equation for this reaction. 1]

Calcium silicide is a compound containing calcium and silicon only. A sample of calcium
silicide was found to contain 2.0g of calcium and 2.8 g of silicon.

Calculate the simplest formula for this compound. You must show your working. [3]

Simplest formula ...

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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Gwyn carried out an experiment to find the solubility of potassium nitrate at room

temperature, 25°C. The method he used is shown in stages 1-3.

Stage 1

He added solid potassium nitrate to 50 cm? of water
until a saturated solution was formed.

i

Stage 2
He pipetted 25cm? of the saturated solution into a

pre-weighed evaporating basin. He put the basin and
the solution into a warm oven.

U

Stage 3

He removed the basin from the oven and allowed it to
cool. He weighed the basin and crystals after 2 hours.

His results are shown below.

Mass of evaporating basin 42.69g

Mass of evaporating basin and potassium nitrate crystals 54.2¢g

(i) State what is meant by a saturated solution.

(i) Use Gwyn’s results to calculate the solubility of potassium nitrate in g/100g of

water.

solubility = ...

© WJEC CBAC Ltd. (3410UAO0-1)
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(i) Gwyn’s experimental value for the solubility of potassium nitrate is much bigger
than expected. Suggest how Gwyn should adapt stage 3 of his method in order to
get a more accurate value. Explain your reasoning. [3]

(iv) Gwynwas asked to find out if sodium chloride is more soluble in water than potassium
nitrate. State which variable Gwyn must keep the same in his experiment in order
for him to be able to compare the two solubilities. 1]

(b) (i) The solubility of potassium bromide at 20°C is 64g/100g of water. Calculate the
mass of solid that forms when a solution containing 43.9 g of potassium bromide in
5049 of water is cooled to 20 °C. 2]

(i)  Calculate the number of moles of potassium bromide, KBr, in 64 g. Give your answer
to two significant figures. 2]

nuUMbeEr of MOIES = ..., mol

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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(@ The bar graph shows the densities of five Group 1 metals. o

20

1.8

1.6

1.4

1.2

Density
(g/dm3)

0.8

0.6

0.4

0.2

lithium  sodium potassium rubidium caesium

Group 1 metal

Draw a straight line on the bar graph showing the general trend in density of Group 1
metals. How does your trend line suggest that potassium and not sodium is the anomalous
density value? 2]

© WJEC CBAC Ltd. (3410UA0-1)
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(b) The flow chart shows some reactions of Group 1 metals.

metal hydroxide solutions and hydrogen

A water
Group 7
oxygen
metal yg Group 1 eIen;ents metal
oxides metals halides

(i) State and explain one similarity and one difference you would see when lithium
and potassium are added separately to a trough of cold water. [4]

STMILAIIEY e

(i)  Write a balanced symbol equation to show the reaction between lithium and

oxygen. [3]
(iii)
Group 1 Group 7
lithium chlorine
sodium bromine
potassium iodine

The boxes show some of the elements in Group 1 and Group 7. Explain, in terms of
electronic structure, why potassium and chlorine would react the most violently. [3]

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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The diagram shows an ion exchange column used for softening permanent hard water.

hard water

— beads coated with resin which
contains sodium ions, Na*

soft water

(i) Explain how ion exchange works. 2]

(i) Explain why the ion exchange resin will stop working after continued use. Name a
solution which can be passed through the resin to regenerate it. 2]

© WJEC CBAC Ltd. (3410UAO0-1)
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[
(b) Describe and explain a method to test whether a water sample is soft water, temporary o

hard water or permanent hard water. [4]

(You do not need to include reference to fair testing in your answer)

© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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(a) (i) Thetable below shows results of tests carried out on three white Group 1 compounds,
A, B and C.
The flame tests were carried out on solids and the silver nitrate tests on solutions
of the compounds.
Test Compound A Compound B Compound C
Flame test red yellow lilac

Add silver nitrate
solution

white precipitate

cream precipitate

yellow precipitate

(ii)

Use the information in the table to identify the compounds.

[2]

Compound A

Compound B

Compound C

The symbol equation represents the reaction occurring between solutions of silver
nitrate and magnesium chloride.

2AgNOs(aq) + MgCly(ag) ———» Mg(NOgj),(aq) + 2AgCl(s)

Write the ionic equation for the reaction. Include state symbols in your answer. [3]

© WJEC CBAC Ltd. (3410UAO0-1)
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(b) W, X, Y and Z represent the halogens fluorine, chlorine, bromine and iodine, but not o

necessarily in that order.
The diagrams below show some reactions of halogens W and X.

sodium iodide sodium bromide

solution solution solution solution
of W™ ions < halogen W > of W™ ions
and halogen Y and halogen X
y solution of Z~ ions
no reaction
sodium iodide
solution
N solution of X~ ions
halogen X g and halogen Y
Use the information to identify halogens W, X, Y and Z. [2]
W o
) G
|
Z oo
(c) Iron wool burns in fluorine to give iron(lll) fluoride.
Write a balanced symbol equation for this reaction. [2]
9
© WJEC CBAC Ltd. (3410UA0-1) Turn over.
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|
9. The diagram shows the movement of the major tectonic plates. o
Explain what happens at destructive and constructive plate boundaries.
Diagrams may be included in your answer. [6 QER]
6
END OF PAPER
© WJEC CBAC Ltd. (3410UA0-1)
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For continuation only.
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POSITIVE IONS

NEGATIVE IONS

Name Formula Name Formula
aluminium APRY bromide Br
ammonium NH," carbonate co,>"
barium Ba%* chloride cr-
calcium ca® fluoride F-
copper(ll) cu?* hydroxide OH-
hydrogen H* iodide |-
iron(ll) Fe?* nitrate NO,"
iron(l1l) Fe3* oxide 0%
lithium Li* sulfate s0,%
magnesium Mg**

nickel Ni*

potassium K*

silver Ag’

sodium Na*

zinc Zn?

© WJEC CBAC Ltd.
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