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Answer all questions.

1. (@) The following table shows some information about Group 1 elements.

Metal Melti(r:%)point Boili?jgc;) oint ée/zzt% Reaction with chlorine
- reacts slowly to make
lithium 180 1342 0.54 2 white salt
sodium 97 883 0.97 burns vigorously with a yellow
' flame to make a white salt
. reacts violently to make
potassium 63 759 0.88 a white salt
rubidium 39 688 1.53 explosive reaction
caesium 28 671 1.93 explosive reaction
(i) Describe the trend in density going down the group.

(ii)

Explain the difference in reactivity down the group in terms of electronic structure.

[2]
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Examiner
[
(b) The apparatus below can be used to demonstrate the reaction between sodium and o
chlorine.
~—— gas jar
chlorine gas
sodium
(i) Apart from the use of safety goggles, state one safety precaution that needs to be -
followed when using each of these elements. [2] 3
Element Safety precaution
sodium
chlorine
(i) Complete and balance the symbol equation for the reaction that takes place between
sodium and chlorine. [2]
Na + Cl, — | |
7
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Examiner
|
2. The following diagram shows how limestone, CaCOg, can be converted into useful products. o

limestone
heat
water
quicklime = slaked lime

(@) When a piece of limestone is heated strongly its mass decreases.

State the type of reaction taking place. [1]

(i)  Write a balanced symbol equation for the reaction taking place. 2]
(c) (i) Describe what is observed when quicklime is converted into slaked lime. [1]
(i)  Write a balanced symbol equation for the reaction taking place. [2]
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Examiner
[
3 (@ Enzymes are biological catalysts. State what is meant by the term catalyst. [2] o
(b) The following graphs show how the activity of two enzymes, A and B, varies with pH.
A
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(i) Use the graphs to compare the activities of the two enzymes. 2]

(i) Enzyme C is found in saliva. It works between pH 5 and pH 9 but is best at a neutral
pH. Sketch on the grid above how the activity varies with pH. [2]
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Examiner

|
(c) Temperature also affects enzyme activity as shown below. o
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Use the graph and your knowledge to describe how the activity of a typical enzyme
changes as temperature increases.
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4. Alfred Wegener proposed the theory of continental drift.

(a) State the evidence that Wegener used to support his theory and explain why other
scientists refused to accept it. [3]

(b) In the 1960s scientists studied the ocean floor at a constructive plate boundary. Their
observations are summarised in the following diagram.

(i) Describe what is happening at this boundary. 2]

(i) Label the diagram clearly to show the oldest rock. [1]
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5. The following table shows the solubility of potassium permanganate in water at temperatures
between 30°C and 60°C.
Temperature (°C) Solubility (g/100g of water)
30 9.0
35 10.8
40 12.5
45 14.4
50 16.8
55 19.2
60 22.2
L
08 © WJEC CBAC Ld. (3410UA0-1)




(@) Plot these values on the grid below. Draw a suitable line.

Solubility (g/100g of water)

8.0

30 35 40 45 50 55 60 65 70

Temperature (°C)

(4]

(b)  Use the graph to calculate the mass of crystals formed when a saturated solution in 5009
of water is cooled from 65 °C to 30 °C.

Mass of crystals = ...

3]

Examiner

only
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6. This question is about the uses of gases present in air.

Air is a mixture of different gases. Each gas has different uses. The gases are present in different
amounts as shown below.

Gas Amount present in air Boiling point (°C)
N, 78.04 % -195.8
0, 20.95% -183.0

CO, 0.03% -78.5
Ar 0.93% -189.2
Ne 18 ppm -246.0
He 5ppm -268.9
Kr 1ppm -152.3
Xe 0.08 ppm -1071
H, 0.5ppm -257.9

CH, 2ppm -164.0

N,O 0.5ppm -88.5

ppm = parts per million

Separating a complex mixture!

Air is firstly compressed and cooled which turns it into a liquid. Carbon dioxide freezes and is
removed as solid dry ice. The rest of the mixture goes on to a fractionating column where it is
slowly warmed allowing most of the substances to be separated.

Compressed air is
cooled to -200°C
turning most —
substances into
liquids

Solid carbon dioxide is

Air is filtered and > oxide i
removed from liquid air

compressed

nitrogen, which is used
to make fertilisers

argon, which is used to -
fill light bulbs

Q=

oxygen, which is used ___
to make steel and for 0=
welding

¢ Liquid air undergoes

liquid air at fractional distillation
-200°C

10
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Examiner
[
(@) Tick (/) the main reason why hydrogen is not separated during the fractional distillation o

of liquid air. (1]

hydrogen is a highly reactive gas

only 0.5 ppm of hydrogen is present

hydrogen does not become liquid on cooling to —200°C

hydrogen has a higher boiling point than helium

(b) Tick (/) the reason why carbon dioxide becomes a solid during the first part of the
process. 1]

carbon dioxide has a boiling point above -200°C

carbon dioxide has a melting point above -200°C

3410UA01

11

carbon dioxide has a melting point below —200°C

carbon dioxide has a boiling point below -200°C

(c) Describe, in terms of boiling points, how nitrogen, argon and oxygen are separated during
fractional distillation. [3]
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Examiner
[
(d) The noble gases are present in very small quantities in the air. The amount of each gas o
produced per year is shown in the table.
Noble gas World production (tonnes per year)
helium 28000
neon 1000
argon 700000
krypton 8
xenon 0.6
Use the data to calculate the number of tonnes of air needed to produce 700000 tonnes
of argon. Give your answer in standard form. [2]
Mass of airneeded = ..., tonnes
7
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7. (a) Potassium has three stable isotopes — 3°K, 4°K and 'K.

(i) Compare the nuclei of each of these isotopes. [1]

(i)  Use the information to calculate the relative atomic mass, A,, of potassium.

Record your answer to three significant figures. [3]
Isotope Relative isotopic mass % in sample
39K 39 93.1
40K 40 0.0122
4K 41 6.88

_ (mass x % isotope 1) + (mass x % isotope 2) + (mass x % isotope 3)
' 100

14
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(b) Lithium lies above potassium in the Periodic Table.

(i) Give two similarities and two differences between the reactions of potassium and
lithium with water. [2]

(i)  Write a balanced symbol equation for the reaction between potassium and water.

[3]
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8. The following apparatus can be used to investigate the rate of the reaction between magnesium
and excess dilute hydrochloric acid.

measuring cylinder

S hydrogen

)

|
50

590 O
o

T
O O

hydrochloric acid

0, O

magnesium

The results obtained at two different temperatures are shown below.

higher temperature
w |
& 7 .-
o -
\5 /’/ ’\
2 lower temperature
3
o
>
/"
I"
Time from start of reaction
(@) Explain the results obtained at different temperatures in terms of particle theory. [3]
1 6 © WJEC CBAC Ltd. (3410UA0-1)
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(b) Explain the change in rate over time. 2]

(c) State one way of improving the validity of the results obtained. Explain your answer. [2]

17
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Examiner
[
(d)  The equation for the reaction taking place is as follows. o

Mg + 2HCI —— MgCl, + H,

(i) Inthe experiment, 0.445 g of magnesium was used.
Calculate the mass of hydrogen that will be produced during the reaction. [3]

A (Mg) = 24 A(H) =1

(i) Itis known that one mole of gas has a volume of 24 dm3.

Use the equation below to calculate the volume of hydrogen produced. 2]

volume of gas
24

number of moles =

VOIUME = e, dm

12
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9. Astudentisinvestigating the relative reactivities of the halogens using the elements and solutions
of their halides. She adds each halogen to separate solutions of the other halides.

State and explain the observations made. How can the results be used to determine the relative
reactivities of the halogens? Include equations in your answer. [6 QER]

Examiner
only
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10.

@

Global warming is believed to be mainly the result of increasing levels of carbon dioxide
in the atmosphere.

(i) State how the balance of carbon dioxide and oxygen is maintained in the

atmosphere. Explain why levels of carbon dioxide are increasing and how this leads
to global warming. [3]

(i) Carbon capture and storage (CCS) is one possible method of reducing global
warming.

Describe briefly how CCS is carried out. 2]

20
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(b) Oxides of nitrogen are released in vehicle exhaust fumes. They can cause smog in busy
city centres as well as acid rain.

(i) One oxide of nitrogen contains 30.4 g of nitrogen and 69.6 g of oxygen.
Find the simplest formula of this oxide. You must show your working. [3]

A(N) = 14 A(O) =16

Simplest formula ...

(i) The oxide with this simplest formula is found to have a relative molecular mass
of 92. Find its molecular formula. 2]

Molecular formula ...,

END OF PAPER
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Question
number

Additional page, if required.
Write the question number(s) in the left-hand margin.
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
aluminium APR* 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) Fe®* oxide 0%
lithium Li* sulfate s0,%"
magnesium Mg?*
nickel Ni
potassium K*
silver Ag*
sodium Na*
zinc Zn%
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