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SECTION A (40 marks)

Answer ALL the questions in thiy section in the spaces provided,

i Draw the hydrogen spectral series,

{4 marks)
v Disw any four of the d-orbitals, (4 marks)
(§>
X
L Explain the significance of the four qua numbers of an stom. (b murks)
<
4. Explain the ability of carbon to form four bunds. (4 marks)
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(2 marks)

3. {a) Wi the electronic configuration of chromium ion in spd nolation.

(1] Explain the srrangements in (a) above. {2 marks)

Diescribe the reactions of carbon dioxide and silicon dioxide with sodinm hydroxide solution.
{4 marks)
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When chloring is bubbled through a solution of NaBr slowly the salulion tums brown,

e
<\\ {2 marks)

{u) Wirite the equation For the reachion, C}O
> _

N s

— — ®J "
(h)  Explain the observation. < (2 marks)

——r— e

v T List four genersl properties of the transition. metuls, {4 marks)
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9, {al Define coordination complex,

(2 marks)
(b} Give two examples of coordination complexes of iron with cyanide. (2 marks)
1. Explain the principle of semi-conduetors, (4 murks)
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12.

3.

SECTION B (60 marks)

Answer any THREE questions from thix section in the spaces provided after question 15,

(a]

{b)

{a)

ih)

(1) Sketch a graph of the trends of 1%, and 2™ jonization energies of group VA,
(3 marks)

{11} Explain the trends in ionization energies of the group IVA elements.
(5 marks)

Draw the structure of carbon dioxide (C0O,) and explain why it is different from the
other oxides of group TVA. {12 marks)
Explain the following observations:- Beryllium metal does not react with water,

(2 marks)

{1} Identify the three methods of metal extraction and explain their significance.

{14 marks)
(i) Explain the significance of slug formation in the extraction of iron.
ko) {4 marks)
R
<&

Identify the metal 1ons in sample X #6d Y based on the test tube reactions carried out in a
laboratory: G;“z
:/('}»

ia)

(b}

(e}

(d)
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Dilute solution of sodium hydroxide when sdded slowly with shaking till in excess s
dark green precipitate was formed which was insoluble in excess.
{6 marks)

Dilute solution of ammonium hydroxide was added 10 Y and a blue precipitate wis
formed soluble in excess of ammonium hydroxide solution.
(& marks)

When the solution obtained in (b) above was heated with glucose a brown precipitate

was formed. (4 marks )
The precipitate formed in (2) above does not dissolved in excess ammonia solution.

[} marks)
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14. {a)

Write the electronic configurations of the following jons:

{.i,} -Iil-l-
ai). O™
(i) N
{3 marks)
(b) Give the formulae of the following complex ions:
(1) Hexaasmmine cobalt (11T) ions:
(ii) Hexacyanoferrate (1T) jons:
{iii)  Totranmmine copper (11) ion, e e
: —a (4 marks)
fc) Divaw the shapes of the lollowing ions: -. :
Uk DEC 20
() Co(NH,),* Y
(i) [Fe(H, 00, ]*
(2 marks)
Q
{d}  Figore | below shows the trend in the u@ﬁiug points of metals in period | of the
periodic table. “,, o
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Atomic Number

Figure 1
Explain the shape of the graph. (9 marks)
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15.  Figure 2 below shows the solubility of hydroxides of group [TA metal ons.

Atomie Number
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\J
{4y  Comment on the trend of the sn]u’r;‘il_iﬁ"u-t' the group [LA hydroxides. (4 marks)
\&
(b)  Give the reasons for the nbsxg:ﬁﬂlr:nd- {3 marks)
{c) Wirite equation for the effisct of heat on the Ca(OH),. Explain the nature of the reaction.
{aH =+109 KIfmuol) (4 marks)
(d) It is observed that magnesium oxide (MgO) does not dissolve in water, explain the
pbservabion. (5 marks)
™ (e}  Write balanced chemical equations for the following reactions.
'I {i) Addition of excess sodium hydroxide solution b0 zime wns. (2 marks)
I (i)  Addition of excess ammonium hydroxide to Pb™ ions. (2 marks)
"
-
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