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GRADE 9 CHEMISTRY
(IGCSE Syllabus)
Topic: valency, prediction of valency of atoms, formula & valency of ions & radicals, writing chemical formula & symbol equations
Instruction: Date of Submission: 13th Oct 2009

Chemists use formulas & equations to save writing the full names of substances. How can you work out the formula of a compound?
Valency of an atom can be used to work out the formula of a compound.

Now you may think what is this valency?


Atoms (except those of noble gases) are unstable due to their incomplete outer electronic shells. So the atoms have a tendency to complete their outer (valence) shell by gaining, losing or sharing electrons. Valency is the number of electrons gained or lost or shared by an atom during the formation of chemical bonds. 

 In other words it is the number of bonds each atom forms.
How to predict the valency of elements?


There is a link between the valency of an atom and its position in the Periodic Table.

For groups I to IV, 
valency = group no.

For groups V to VIII, 
valency = 8 minus group no.

	Group
	1
	2
	3
	4
	5
	6
	7
	8

	Valency
	1
	2
	3
	4
	3
	2
	1
	0


Thus, the Periodic Table can be used to find out valency of atoms.
Example :

1. sodium,  Na


Group no. = 1

so valency = 1

2. chlorine, Cl


Group no. = 7

so valency = 8-7 = 1

Exercise question 1.

A part of the Periodic Table is given here. Using this find out the valency of the following elements:

[image: image1]i. Valency of lithium =.............................
ii. Valency of magnesium =.........................
iii. Valency of aluminium =.........................
iv. Valency of carbon =.............................
v. Valency of sulphur =.............................
vi. Valency of bromine =............................
vii. Valency of argon  =..............................
How to write chemical formula of a compound?
Cross –over method (the quick way to work out formulas)
Steps:

i. Symbols and valencies should be written.

ii. Swap round the valency numbers (if they are not equal).

iii. The numbers should be cancelled down if possible.

iv. Remember that 1s are not usually written in formulas.

Example:
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1. water 


symbol
H
O










Formula: H2O





Valency
1
2

2. carbon dioxide


C
O







2
4
2
1
Formula: CO2

Exercise question 2. 
Work out the chemical formulae for the following compounds:

a) sodium chloride


------------------------------

b) magnesium fluoride

----------------------------

c) aluminium nitride

--------------------------

d) lithium oxide

---------------------

e) phosphorus(V) chloride

-------------------------------

f) chromium(III) bromide

--------------------------------

g) sulfur(VI) oxide (Sulfur trioxide)

---------------------

h) sulfur(IV)oxide (Sulfur dioxide)

-----------------------

Tables showing the formula and valencyof some atoms & radicals(group of atoms)
	Transition metal atom
	Formula 
	Valency

	Zinc
	Zn2+
	2

	Copper(I)
	Cu+
	1

	Copper(II)
	Cu2+
	2

	Iron (II)
	Fe2+
	2

	Iron (III)
	Fe3+
	3


	Radical 
	Formula
	valency

	ammonium
	NH4+
	1

	carbonate
	CO32-
	2

	hydrogen carbonate
	HCO3-
	1

	sulphate
	SO42-
	2

	hydrogen sulphate
	HSO4-
	1

	hydroxide
	OH-
	1

	nitrate
	NO3-
	1

	phosphate
	PO43-
	3


Note: valency of radical = its charge no.
Examples:
i. ammonium carbonate



NH4
CO3







1
2


formula:  (NH4)2CO3
ii. zinc hydroxide




Zn
OH








2
1



formula: Zn(OH)2
Exercise question 3.
Work out the chemical formulae for the following compounds:

a) calcium hydroxide

-----------------------

b) magnesium hydroxide

-------------------

c) ammonium sulfate

----------------------

d) zinc carbonate
-----------------------
e) calcium phosphate
---------------------
f) sodium hydrogen carbonate
--------------------------
g) copper (II)sulphate
-------------------------
h) aluminium hydroxide
-----------------------
i) potassium nitrate
-----------------------------
j) ammonium chloride
---------------------------
k) ammonium sulphate
------------------------
l) ammonium phosphate
------------------

m) iron(III) oxide
----------------------------
Exercise question 4.

Write the symbol equations from the following word equations:

a) carbon + oxygen 


carbon dioxide

-------------------------------------------------------------------

b) Iron + oxygen 


iron(III) oxide

-------------------------------------------------------------------

c) Iron(III) oxide + carbon 

iron + carbon dioxide

-------------------------------------------------------------------

d) Calcium carbonate + hydrochloric acid 

  calcium chloride
+






carbon dioxide + water

---------------------------------------------------------------------------------
