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INSTRUCTIONS

. SECTION A: Answer both questions.
2. SECTION B: Answer any three (3) questions on separate answer sheets.
3. Each question carries 20marks.

4, Use of calculators is permissible.

5. Important data is at the back.
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SECTION A

1. a) Deduce the electronic configuration of
L. 28N1
ii.  ssCe. 4]
b) Explain the following:

L. Why an anion is larger than its neutral atom. 3]
1. Why a cation is smaller than its neutral atom. [3]
1. Calculate the effective nuclear charge for:
1. The electron in the periphery of Nitrogen (Z = 7). [5]
2. One of the 4f electrons of Cerium (Z = 38). 5]
2. a) Describe the observations made when Bromine is reacted with:
. Sodium thiosulphate
11. Tin (II) oxide
11, Ferrous (II) sulphate (6]

b) Aqueous aluminium chloride is added to sodium hydrogen carbonate and a fizzy

effect is observed together with a white precipitate.

Ik Write an equation that resulted in a fizzy effect. (4]
1. Using equations explain how the reaction occurred. [6]
¢) State and describe two uses of silicon. (4]




SECTION B

3. a) M and N are oxides of Period 3 elements. Oxide M is a solid with a high melting
point. It does not conduct electricity when solid but does conduct electricity when molten
or when in solution. Oxide M reacts with water forming a solution with a high pH.

Oxide N 1s a colourless gas at room temperature. It dissolves in water to give a
solution with a lower pH.

. Identify M.

L1. State the type of bonding present in M and explain its electrical conductivity.

111, Write an equation for the reaction of M with water.

\2 Identify N.

V. State the type of bonding present in N and explain its electrical conductivity.

Vi, Write an equation for the reaction of N with water. [10]

b) W is a hydroxide of a Period 3 element. It is insoluble in water but dissolves in both

aqueous sulphuric acid and aqueous sodium hydroxide.

L. Give the name used to describe this behaviour of the hydroxide.
1. Describe this term.

11, Write equations for the reactions occurring.

V. Suggest why W is insoluble in water. [10]

4. a) Given the table below.

Elements Metallic radii/Nm lonic radii/nm
Beryllium 0.112 0.030
Magnesium 0.160 0.065
Calcium 0.197 0.094
Strontium 0.215 0.110
Barium 0211 0.134

Give an account for the following:

. Why the metallic radius increases down the group?

. Why are the ionic radii smaller than the atomic radii?

iii.  K*and Ca* are isoelectric but Ca*™ is smaller.

v, Explain the term isoelectronic.

V. Why is the radius for K* larger than that of Ca™? [10]
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b) i. Which of the ions in the table has the least hydration energy? Give reasons for your

dnsSwer. [5]

ii. Deduce the electronic configuration for Ba using energy levels. Account for your

answer using the s.p.d.f notation. [3]
¢) Predict the metallic nature of the elements moving down the group. 2]

5. a) The table below lists the boiling points of the Group 1V chlorides.

Compound Boiling point/°C
CCly 76

SiCly 37

GeCly 87

SnCly 114

. Draw a graph using the given data (b.p. on the y-axis and the chloride on the x-

axis). [4]
1. Use your graph to predict the boiling point of PbCly would be if it did not
decompose. [2]
1. Account for the variations in boiling points. (4]

b) SiCls reacts vigorously with water whereas CCly is inert.

1. Give a reason for this difference in reactivity.
ii. Write an equation for the reaction between SiCls and water.

iii. Suggest with a reason, whether you would expect GeCls to react with water. [6]

¢) Use EY values suggest what happens when and aqueous iron (I1I) nitrate is separately

added to solutions of:
1. Tin (II) nitrate.

1. Lead (II) nitrate. (4]



6. The successive ionisation energies for four elements are as follows:

580 1800 2700 11600 14800 18400 23300
1010 1900 2900 5000 6300 21300 25400
1140 2100 3500 4800 5800 8500 9900
1000 2300 3400 4600 7000 8500 27100

a) Draw ionisation energy diagrams for each element. 8]
b) Suggest the groups in which each element belongs to. 4]
c¢) Give a reason for your answer, (4]
d) Deduce the outer shell electronic configuration of each element. (4]

Important Data

DATA EV

Zn0O (s) + H2O (1) + 2e <> Zn (s) + 20H" (aq) -1.260
Zn** (aq) + 2e <> Zn (s) -0.762
BrO- (aq)+ H20 (I) + 2e +» Br (aq) + 20H" (aq) +0.761
Hg**(aq) + e « Hg (I)* +0.851
Sn*' (aq) + 2e < Sn** (aq) +0.150
Cu** (aq) + 2e < Cu (s) +0.342
Pb**(aq) + 2e « Pb*" (aq) +1.690
Br2(g) + 2e < 2Br (aq) +1.066
S406*" (aq) + 2e < 25,03 (aq) +0.090
Hg:Cla(s) + 2e — 2Hg (1) + 2CI- (aq) +0.268
S04 (aq) +4H" (aq + 2e < SOz (g) +2H20 (1) +0.172
Cr207* (aq) + 14H" (aq) + 6e — 2Cr** (aq) + 7H20 (1) +1.332
Fe’* (aq) + e « Fe** (aq) +0.771

R =8.314JK'mol"!



F =96500Cmol!
latm = 760 Torr = 760mmHg = 101 325Pa = 101.325KPa
h=6.626 x 1074)
¢=3x 10%ms’!
g=1981ms>
L =6.02 x 10?> mol!
e =-1.60 x10'°C
specific heat capacity of water = 4.18kJkg 'K
molar gas volume (Vm) = 22.4dm’mol”’ @ stp
= 24dm>mol"' under room conditions
Kw0) = 1.0 x 10¥mol?dm™® @ 25°C
mp = 1.67 x 10*’kg
my = 1.67 x 10*’kg
me=9.11 x 103'kg

END OF PAPER
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