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Answer all questions.

1. (@) The diagrams show four methods, A, B, C and D, used to separate different mixtures.

water out

mixture /
v condenser
mixture /
water in
heat
Method A Method B
mixture
strip of
filter paper
\ / : >\ )
o«
mixture e I
water - -
Method C Method D

02

© WJEC CBAC Ltd. (3410U10-1)




Examiner
|
(i) Choose from the box the names of methods B and D. [2] o

distillation chromatography filtration evaporation boiling

Method B

Method D

(i) Give the letter, A, B, C or D, of the method used to [3]

remove sand from water

obtain pure water from sea water

separate red and yellow dyes

3410U101
03
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Examiner
[
(b) Sodium carbonate reacts with dilute hydrochloric acid forming sodium chloride, water o
and carbon dioxide.
The diagrams show the apparatus before and after sodium carbonate is added to
hydrochloric acid.
temperature = 25°C temperature = 30°C
sodium carbonate
— hydrochloric acid
Before adding After adding

Tick (/) two observations that show a chemical reaction is taking place. [2]
The solid stays the same
A gas is formed
A temperature change occurs
The mass of the beaker and contents stays the same

7
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Examiner
[
2. (a) Atoms contain particles called protons, neutrons and electrons. The diagram shows a o
model of an atom of boron.
nucleus
shells
State whether the statements in the table below are true or false. [4]

Statement True or false?

Boron atoms contain the same number of protons and electrons

The particles found in the shells are called electrons

The nucleus contains five neutrons

The electronic structure of boron is 3,2

06
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(b) The formula of boron trioxide is B,Os.
Calculate the relative formula mass (M,) of boron trioxide.

A(B)=11  A(0)=16

Relative formula mass =

() The diagrams below represent atoms of boron and fluorine.

O ®

boron, B fluorine, F

Boron trifluoride has the formula BF;.

Choose the letter of the diagram that represents a molecule of boron trifluoride.

@

(d) Magnesium fluoride contains the ions Mg?* and F".

Underline the correct formula for magnesium fluoride.

Mg2F Mg,F MgF? MgF,

[2]

[1]

[1]
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(i)

The diagram below shows the position of the Earth’s continents today.

In 1912 Alfred Wegener suggested that all the continents must once have been
joined together as one big land mass.

Diagrams A, B and C show the position of the Earth’s continents 50 million,
100 million and 150 million years ago, but not necessarily in that order.

A B C

Give the letter, A, B or C, of the diagram which shows the position of the Earth’s
continents 150 million years ago.

Letter

Examiner
only

[1]
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(i)  Wegener’s theory of continental drift was not accepted by other scientists
until several years after his death in 1930. The evidence to support his theory
was found in 1960 when part of the ocean floor was surveyed around a plate
boundary. The table shows data collected from the survey.

Distance of ocean floor from Approximate age of rock
plate boundary (km) (million years)

2000 100

Calculate the mean speed at which the ocean floor is spreading. 1]

distance (km)
time (million years)

mean speed (km/million years) =

Meanspeed = . . .. ... km/million years

(i)  The map shows some information about tectonic plates and three locations
X, Y and Z.

Key

/' plate
movement

edges of
tectonic
plates

Give the letter of the location you would expect to have earthquakes but not
volcanic eruptions. 1]
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(b) The photograph below shows ‘pillow lava’ which was formed from volcanoes on the sea
bed at a constructive plate boundary millions of years ago.

‘pillow lava’ on Llanddwyn Island, Anglesey

(i) Tick (V) the box of the diagram that shows a constructive plate boundary where
the pillow lava was formed. 1]

N ot

crust crust

(i) Complete the sentences by underlining the correct word(s) in the brackets. [2]

Pillow lava is formed at a constructive plate boundary when
( magma / sea water / crust ) rises and cools, forming new rock.

The movement of the Earth’s tectonic plates is caused by
( electric currents / convection currents / ocean currents ) within the mantle.

10
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(c) Charles Richter developed the Richter Scale in 1935 to measure the strength of

earthquakes.
e
Strong vibrations cause
most buildings to fall
To-—--
Vibrations cause some
Richter scale buildings to fall

5¢-

/ Slight vibrations felt
3e

_/ No vibrations felt
0o—

In June 2018 an earthquake occurred in the Caernarfon area, with a minor tremor being
felt.

Circle the number that best shows the size of the earthquake in Caernarfon. 1]

11
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4. Dilute hydrochloric acid reacts with magnesium forming magnesium chloride and hydrogen

gas.

(@) Tick (¥) the box next to the correct equation for the reaction between magnesium and

hydrochloric acid.

Mg + HCl —= MgCl, + H

Mg + 2HCI —= MgCl, + 2H

Mg + 2HCI —= MgCl, + H,

[1]

(b) Osian wanted to find out how changing the concentration of the acid affects the rate of
the reaction. He carried out five experiments at room temperature (20 °C). He added
a 4 cm piece of magnesium ribbon to 100 cm?® of hydrochloric acid of five different
concentrations. He recorded the time it took to half-fill a test tube with gas.

100cm? dilute

hydrochloric acid

magnesium ribbon

test tube
hydrogen

—— water

His results are shown below.
Experiment Acid concentration (%) Time (s)
1 100 12
2 80 14
3 60 20
4 40 36
5 20 76

12
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Examiner
[
(i) Plot the acid concentration against time on the grid below and draw a suitable line. o

One point has been plotted for you. [3]

80

70

60

50

Time

(s)

30

3410U101
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20

10

0 20 40 60 80 100

Acid concentration (%)

(i)  Underline the correct word(s) in the brackets to complete the following sentences.

[2]

As the acid concentration increases, the time to half-fill the test tube with gas
(increases / stays the same / decreases ).

As the acid concentration increases, the rate of the reaction
(increases / stays the same / decreases ).

13
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(iif)

(iv)

Using your knowledge of particle theory, underline the correct words in the
brackets to complete the following sentence. [2]

At a higher concentration, there are ( more / less / the same number of )
particles present so there will be ( an equal / a smaller / a greater ) chance of

collision.

There are other ways the rate of the reaction can be changed.

Tick (V) the two statements that correctly describe other ways the rate of reaction
can be increased. [2]

Increasing the temperature of the acid

Using a lump of magnesium

Using a different apparatus

Using magnesium powder

Decreasing the temperature of the acid

14
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5. (a) A student carried out a two-stage experiment to change limestone (calcium carbonate)
into slaked lime (calcium hydroxide).

limestone

Stage 1: Limestone (calcium carbonate) decomposes
into quicklime (calcium oxide) and carbon dioxide

water

quicklime

Stage 2: Quicklime (calcium oxide) reacts with water
forming slaked lime (calcium hydroxide)

(i) Write the formulae for calcium oxide and carbon dioxide to complete the equation
for the reaction taking place in stage 1. [2]

(i) Calcium hydroxide contains one Ca®" ion for every two OH™ ions.

Write the chemical formula for calcium hydroxide. 1]

16
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6. (a) Rhianinvestigated the decomposition of three different metal carbonates.

She measured the time taken for limewater to turn milky using the following apparatus.

f

HEAT

metal carbonate _ ( %
]

Her results are shown in the table.

o]
O
o

limewater

N

Metal carbonate

Time taken for limewater to turn milky (s)

copper(ll) carbonate 18
zinc carbonate 27
lead carbonate 11

(i) Place the carbonates in order of stability.

Most stable

Least stable

[1]
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(ii)  If sodium carbonate was used in the investigation the limewater would not turn
milky however long it was heated.

Tick (V) the reason why the limewater would not turn milky. [1]

Sodium carbonate only decomposes a small amount on heating

Sodium carbonate is very unstable

Sodium carbonate does not decompose on heating

Sodium carbonate decomposes too quickly

(iii)  On heating copper(ll) carbonate, Rhian expected to make 5.0g of copper(ll) oxide.
She actually made 3.5g.

Use the formula below to calculate the percentage yield of copper(ll) oxide in her
experiment. [2]

. actual mass
= X
percentage yield expected mass 100

Percentage yield = %

(iv) One of the ions present in copper(ll) carbonate is CO32_. 1]

Give the formula of the other ion present.

(b) Rhian carried out a flame test to show that sodium carbonate contains sodium ions.

Give the colour of the flame seen. 1]

Examiner
only
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7. s itright to waste helium on party balloons?
Helium is a colourless inert gas found in Group 0 of the Periodic Table.

Helium is one of the commonest elements in the Universe, second only to
hydrogen. However, on Earth it is relatively rare, as shown in Table 1.

Gases which have a density less than air can escape the Earth’s gravity
and leak away into space. The density of air is 1.Zg/m3. Bar chart 1
shows the densities of Group 0 gases.

Helium has the lowest boiling point of any element. This makes it of key
importance for magnets used in hospital MRI scanners, which must be
super-cooled to generate the hugely powerful magnetic fields required.

Some scientists believe that because helium is a finite resource it should
not be used for party balloons.

Table 1
Inert gas Percentage in( g/?)e atmosphere Melti(rl% )point Boili?)gC ;)oint
helium 0.00052 272 -269
neon 0.0018 -246 -246
argon 0.93 -186 -186
krypton 0.0001 -152 -152
xenon 0.000009 -111 -106

Bar chart 1

0 1 2 3

Inert argon
gas

neon

helium

4 5 6
Density (g/m?®)
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(@)

Answer the following questions using the information given.

(i)

(ii)

(i)

(iv)

Tick (V) the box next to the most important property that makes helium a suitable
material to fill floating party balloons. [1]

Helium is a gas

Helium is the second most common element in the Universe

Helium is less dense than air

Helium is colourless

Tick () the box next to the correct statement. [1]

The Earth’s atmosphere contains more helium than argon

The Earth’s atmosphere contains more xenon than helium

The Earth’s atmosphere contains more helium than krypton

Tick () the box next to the best reason for not using helium to fill party balloons.

[1]

There isn’'t much helium in the Earth’s atmosphere

Scientists say helium shouldn’t be used to fill balloons

Helium is a finite resource

Tick (v) the box next to the correct statement. 1]

Only helium gas can leak away into space

Helium and neon gases can leak away into space

Only argon can leak away into space

All inert gases can leak away into space

21
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(b)

The table below shows the electronic structure of three Group 0 elements.

Group 0 element | Electronic structure

helium 2
neon 2,8
argon 2,8,8

Tick () the box next to the statement that best explains why Group 0 elements are
unreactive.

All Group 0 elements have 2 electrons in their inner shell

All Group 0 elements have 8 electrons in their outer shell

All Group 0 elements have full outer shells

All Group 0 elements have some full shells

[1]

22
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Examiner

[
8. (a) Three samples of water, A, B and C, from different parts of the UK were tested in a o

laboratory.

1cm® of soap solution was added to 25cm? of the three different water samples. Each
sample was shaken for 1 minute. The height of the froth was measured.

The experiment was repeated using new samples of water, A, B and C, that had been

boiled.
25
. unboiled water
20+ _
boiled water
151
Froth height
(mm)
101
5-
0 | =
A B C
Water sample
Give the letter of the water sample which is [2]

temporary hard water

permanent hard water

soft water

23

© WJEC CBAC Ltd. (3410U10-1) Turn over.



24

Examiner

|
(b) There are advantages and disadvantages of living in a hard water area. o

Give two disadvantages of living in a hard water area. [2]

() The graph below shows the solubility of lead nitrate in water at different temperatures.

90
80
70 ~
X /
Solubility /
(g per 100g 60
of water) pad
50
40
300 10 20 30 40 50 60
Temperature (°C)
(i) State what point X on the graph tells you about lead nitrate. 1]

24
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Examiner
only

(i) The solubility of lead nitrate at 20 °C is 53 g per 100g of water.

Use the graph to find its solubility at 50 °C and hence calculate the mass of lead
nitrate crystals that form when a saturated solution containing 100 g of water cools

from 50°C to 20°C. 2]
Mass = g
(iii)  Use the graph to find the solubility of lead nitrate at 5°C. 1]

............................................. g per 100 g of water

25
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Examiner
|
9. (a) The following diagram shows an outline of part of the Periodic Table. o

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

A B
c| D E F
Choose letters from the diagram to complete the table below. [4]
Letter

The element in Group 3 and Period 2

The element which has 10 protons in its nucleus

The element with the electronic structure 2,8,6

The element which forms a 2+ ion

26
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Examiner
[
(b) The diagram below shows the electronic structure of an element in the Periodic Table. o
In the space below, draw a diagram to show the electronic structure of the element
which lies directly above it. 1]
() The table shows information about atoms X, Y and Z.
Number of Number of Number of
Atom Symbol protons neutrons electrons
31
X X 16 15
15 ..................................
39
Y Y 19 19
19 ..................................
40
V4 V4 19 21
19 ..................................
(i) Complete the table. [3]
(i)  Underline the term used to describe atoms Y and Z. 1]
ions inert insoluble isotopes
9

27
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Examiner
|
10. (@) The table shows information about some Group 1 elements. o

Element at(?rre\ilgtxgss e’\ll;g,:rkéirsc?g Melti(r:gé )point Boili(rlgC ;>oint ?7nsit§/
the outer shell g/cm’)
lithium 7 1 180 1342 0.53
sodium 23 1 98 883 0.97
potassium 39 1 63 759 0.89
rubidium 85 1 39 688 1.53
caesium 134 1 29 671 1.93

Use the information in the table to answer parts (i) and (ii).

(i) State the information which explains why the elements have similar chemical
properties. 1]

(i) State which property has a value which does not fit the trend down the group. [1]

28
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(b) The flow diagram shows some reactions of sodium.

alkaline solution A
and gas B which

sodium oxide

Reaction 1
oxygen, O,, in air

ops with a lighted - sodium > sodium fluoride
Pop splint g Reaction 2 Reaction 3
water, H,0O fluorine, F,
(i) State how Reaction 1 is prevented when storing sodium in the laboratory. [1]

(i) Give the names of alkaline solution A and gas B. [2]
.......................................................................... and
(i)  Name the Group 1 metal which would react least violently with water. [1]
(iv) Complete the symbol equation for Reaction 3. [1]
2Na + Fy, = 2 e
29 © WJEC CBAC Ltd. (3410U10-1) Turn over.
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(©)

Sodium fluoride is added to some UK public water supplies to reduce tooth decay in
children.

In America sodium hexafluorosilicate, Na,SiFg, is more commonly used. The relative
formula mass of sodium hexafluorosilicate is 188.

(i) Calculate the percentage of fluorine in sodium hexafluorosilicate. [2]

A(F) =19 M (Na,SiFg) = 188

Percentage = . %
(i) State an ethical reason why some people oppose the fluoridation of water
supplies. [1]
(iii)  Apart from water supplies, state the most commonly used source of fluoride to
reduce tooth decay. 1]

END OF PAPER

Examiner
only
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FORMULAE FOR SOME COMMON IONS

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(ll) cu?* hydroxide OH"
hydrogen H* iodide 1~
iron(ll) Fe?* nitrate NO,"
iron(lll) Fe3* oxide 0%
lithium Li* sulfate S0,
magnesium Mg**
nickel NiZ*
potassium K*
silver Ag*
sodium Na*
zinc Zn?

35
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