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The Periodic Table is printed on the back cover of the examination paper and the formulae for 
some common ions on the inside of the back cover.
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Answer all questions.

1.	 The electronic structure of five elements, A, B, C, D and E, are given in the following table.

	 These letters are not chemical symbols.

	 Choose letters from the table to answer parts (a) and (b).

	 Each letter may be used once, more than once or not at all.

	 (a)	 Give the letters of the two elements which belong to the same period of the Periodic 
Table. Give a reason for your answer.	 [2]

		  Elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   and   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (b)	 Give the letter of the element which is found in Group 2 of the Periodic Table. Give a 
reason for your answer.	 [2]

		  Element  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (c)	 The Periodic Table shown on the back cover of this examination paper may be of use in 
answering part (i).

	 	 (i)	 From the table above, give the letter of the element which represents argon.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Give one use of argon.	 [1]

	

Element Electronic structure

A 2

B 2,1

C 2,8,3

D 2,8,8

E 2,8,8,2

6
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2.	 The diagram below shows some reactions of a common acid.

magnesium sulphate solution
and gas B

colourless
solution D

sodium hydroxide
solution

magnesium
ribbon

black solid E

copper carbonate

dilute acid A blue solution F

copper sulphate solution
and gas C

	 Give the name of

	 (a)	 acid A,	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (b)	 gas B,	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (c)	 gas C,	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (d)	 colourless solution D,	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (e)	 black solid E,	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (f)	 blue solution F.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

6
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3.	 Briefly describe what happens at a boundary where two tectonic plates are moving apart.	 [3]

	

	

	

	

3

4.	 This question is about Group 1 elements.

	 (a)	 Complete the following sentences using the Periodic Table shown on the back page of 
this examination paper.

	 (i)	 The symbol for caesium is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .	 [1]

	 (ii)	 The element with the atomic number of 37 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .	 [1]

	 (iii)	 The Group 1 element in Period 4 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .	 [1]

	 (b)	 Using X to represent an electron, complete the following diagram to show the electronic 
structure of an atom of sodium.	 [1]
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	 (c)	 (i)	 Give a reason why Group 1 metals are usually stored in oil.	 [1]

	

	 (ii)	 The following diagram shows the reaction between a Group 1 metal and water. 
Although the metal reacts vigorously with the water, gas G does not ignite 
spontaneously.

	 I	 Name metal A.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 II	 Give the formula of gas G.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (iii)	 State one precaution a teacher should take in order to carry out this reaction 
safely.	 [1]

	

	

	 (d)	 Potassium burns readily in air.

	 (i)	 What flame colour is seen when potassium burns?	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Give the balanced symbol equation for this reaction.	 [3]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

metal A

bubbles of gas Ggas G given off

water

12
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5.	 (a)	 Describe how the composition of the atmosphere is affected by

	 (i)	 photosynthesis,	 [2]

	

	

	

	 (ii)	 respiration.	 [2]

	

	

	

	 (b)	 4 000 million years ago the percentage of carbon dioxide in the atmosphere was about 
40 % whereas the present atmosphere has only 0.035 %. Give one reason why the 
percentage of carbon dioxide has decreased so much over geological time.	 [1]

	

6.	 Nanoscience involves the study of particles that have sizes in the range 1-100 nm.

	 (a)	 How many nanometres make up 1 millimetre?	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 Give a reason why nano-sized particles are used to clean operating theatres in 
hospitals.	 [1]

	

	

	 (c)	 Explain why some people are concerned about the presence of free nanoparticles in the 
atmosphere.	 [2]

	

	

5
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7.	 Graph A below shows the volume of carbon dioxide formed during a reaction between excess 
marble chips (calcium carbonate) and dilute hydrochloric acid.

0 10 20 30 40 50 60
0

20

40

80

100

120

70

60

Time / seconds

Volume
of carbon
dioxide
/ cm3

	 (a)	 On the same grid sketch carefully the graph that would be obtained if the acid was 
replaced with an equal volume of hydrochloric acid of double the concentration with the 
marble chips still in excess. Label this graph B.	 [2]

	 (b)	 (i)	 On the same grid sketch carefully the graph that would be obtained if the marble 
chips were ground to a powder and reacted with the same volume and concentration 
of acid used to produce graph A. Label this graph C.	 [2]

	 (ii)	 Explain your answer to part (i) using the particle theory.	 [2]

	

	

	

	

6

A



8.	 (a)	 Crude oil is a mixture of compounds called hydrocarbons. The following equipment can 
be used in a school laboratory to separate crude oil into its fractions.
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thermometer

water out

cold water in

HEAT

	 (i)	 Give the name of the process which separates crude oil into fractions.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Briefly explain how this process works.	 [3]
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		  The relative amounts of energy needed to break the bonds in the above diagram are 
shown in the table.

		  Note: The amount of energy released in making a bond is equal and opposite to that needed 
to break the bond.

		  The overall relative energy change during the reaction is –818 kJ, showing that the 
reaction is exothermic.

		  Calculate the energy needed to break the                bond.	 [4]

	

	

	

	

	

	

	

	 Energy needed to break the                bond = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS

Name Formula Name Formula

Aluminium
Ammonium
Barium
Calcium
Copper(II)
Hydrogen
Iron(II)
Iron(III)
Lithium
Magnesium
Nickel
Potassium
Silver
Sodium
Zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Zn2+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulphate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–

© WJEC CBAC Ltd. Turn over.
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