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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £¢ and then mark your new answer with a cross [X.

1 Figure 1 shows some metals in order of reactivity.

most reactive potassium
sodium
calcium
copper
least reactive silver
Figure 1

(@) (i) Give one use of silver that relies on the low reactivity of the metal.

(ii) Name one other metal, not shown in Figure 1, that is more reactive
than sodium.

You may use the periodic table to help you answer the question.
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(b) When copper metal is placed in a solution of silver nitrate, a redox reaction
takes place.

The equation for this reaction is:
Cu+ 2AgNO3 - Cu(NO3)2 + 2Ag

Explain which element is oxidised and which element is reduced in this reaction.
(4)

(Total for Question 1 = 8 marks)
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2 (a) Manganese is a transition metal.

(i) Give one property of transition metals.

(ii) A manganese atom has five electrons in its 3d subshell.

Identify the correct arrangement of electrons in the 3d subshell of a
manganese atom.
(1)
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(b) Potassium permanganate, KMnO,, is a compound of manganese.

0.050 dm?3 of a solution of potassium permanganate contains 1.975 g
of potassium permanganate.

Calculate the concentration of this solution in g dm=.
(2)

concentration = ... gdm?
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(ii)

The solution contains 0.489g of potassium ions.

Calculate the number of moles of potassium ions in the solution.
(1)

relative atomic mass of potassium = 39.1

number of Moles = ...,

Calculate, using your answer to (c) (i), the number of potassium ions in
the solution.

If you did not get an answer for (c) (i), use the value 0.016 for the number
of moles.

(2)
Use the equation:
number of ions = number of moles x Avogadro constant
Avogadro constant = 6.02 x 102 mol

Show your working.

number of potassium ions = ...

(Total for Question 2 = 7 marks)
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3 Figure 2 shows four simple molecular, covalent compounds.

H—ITI—H
H

ammonia

carbon dioxide hydrogen chloride

methane

LI A
1 B
1 c
1 D

I D O
n @ >

[l D
(b) Draw the dot

Figure 2

(@) (i) Which molecule in Figure 2 has a relative molecular mass of 17?

ammonia
carbon dioxide
hydrogen chloride

methane

(ii) Which molecule in Figure 2 has the strongest covalent bond?

ammonia
carbon dioxide
hydrogen chloride

methane

and cross diagram for a molecule of carbon dioxide.

(1)

(1)

(2)
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(c) Figure 3 shows the three-dimensional structure of a molecule of methane.

H
‘ 109.5°

C 'I//////H
N

H

Figure 3

Explain why all the bond angles in methane are 109.5°.
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(d) Simple molecular compounds have weak intermolecular forces between
the molecules.

Complete Table 1 with ticks and crosses to show which intermolecular forces exist
between the molecules.

Carbon dioxide has been completed for you.
(3)

intermolecular force

DO NOTWRITE INTHIS AREA

ermanent temporary -
molecule structure hydrogen di::ole - dipole induczd digole
bonding

s : forces forces

carbon dioxide O0=C=0 X X v

ammonia |

hydrogen chloride H—Cl

|
methane H—?—H
H
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Table 1

. (Total for Question 3 = 9 marks) )
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4 Sodium fluoride, magnesium fluoride and magnesium chloride are all ionic
metal halides.

>( 2

5

Table 2 shows their formulae and melting points.

SRS

metal halide formula melting point (°C)

R
XOC

sodium fluoride NaF 993

magnesium fluoride MgF 1261
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magnesium chloride Mgdl, 714
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Explain the melting points of the three metal halides. S
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(Total for Question 4 = 6 marks)
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