Valency and Writing Chemical Formulae Worksheet
Name: ____________________________	Date: ____________________________
Determining Valency
Complete the table.
	Element
	Symbol
	Group
	Valency

	Sodium
	Na
	1
	_____

	Magnesium
	Mg
	2
	_____

	Aluminium
	Al
	13
	_____

	Oxygen
	O
	16
	_____

	Chlorine
	Cl
	17
	_____

	Calcium
	Ca
	2
	_____

	Nitrogen
	N
	15
	_____

	Potassium
	K
	1
	_____


From Ions to Valency
Write the valency of each ion. Remember: 
valency does not include the + or − sign.
1. Na⁺ → ______ 
2. Ca²⁺ → ______ 
3. Al³⁺ → ______ 
4. Cl⁻ → ______ 
5. O²⁻ → ______ 
6. N³⁻ → ______ 
7. Mg²⁺ → ______ 
8. K⁺ → ______ 
Writing Simple Formulae
Use the valencies to write the correct chemical formula.
Example
Sodium + chlorine
Na = 1  Cl = 1
Formula: NaCl


Now try these.
1. sodium + chlorine → __________________ 
2. magnesium + oxygen → __________________ 
3. potassium + chlorine → __________________ 
4. calcium + oxygen → __________________ 
5. magnesium + chlorine → __________________ 
6. aluminium + chlorine → __________________ 
7. sodium + oxygen → __________________ 
8. calcium + chlorine → __________________ 
Criss-Cross and Simplify
Use the valencies to determine each formula. Show your working.
Example
Al³⁺ and O²⁻
Criss-cross: Al₂O₃
Formula: Al₂O₃
1. Mg²⁺ and N³⁻ 
Formula: __________________
2. Al³⁺ and O²⁻ 
Formula: __________________
3. Ca²⁺ and N³⁻ 
Formula: __________________
4. Al³⁺ and S²⁻ 
Formula: __________________
5. Na⁺ and N³⁻ 
Formula: __________________
6. Mg²⁺ and Cl⁻ 
Formula: __________________


Simplify the Formula
A student used the criss-cross method but forgot to simplify some answers.
Write the simplest correct formula.
1. Mg₂O₂ → __________________ 
2. Ca₂O₂ → __________________ 
3. Na₂Cl₂ → __________________ 
4. Al₂O₃ → __________________ 
5. Mg₃N₂ → __________________ 
6. Ca₃N₂ → __________________ 
Find and Fix the Mistake
Each student has written a formula. Decide whether it is correct or incorrect. If it is incorrect, write the correct formula.
	Elements
	Student's Answer
	Correct?
	Correct Formula

	Na⁺ and Cl⁻
	NaCl
	______
	______

	Mg²⁺ and Cl⁻
	MgCl
	______
	______

	Al³⁺ and O²⁻
	Al₂O₃
	______
	______

	Ca²⁺ and O²⁻
	Ca₂O₂
	______
	______

	K⁺ and O²⁻
	KO
	______
	______

	Mg²⁺ and N³⁻
	Mg₃N₂
	______
	______



Work Backwards
This time, you are given the chemical formula. Use it to determine the valency of the missing element.
1. In MgCl₂, chlorine has valency 1.		What is the valency of Mg? ______ 
2. In AlCl₃, chlorine has valency 1.		What is the valency of Al? ______ 
3. In Na₂O, sodium has valency 1.		What is the valency of O? ______ 
4. In Ca₃N₂, calcium has valency 2.		What is the valency of N? ______ 
5. A compound has the formula X₂O₃. Oxygen has valency 	What is the valency of X? ______ 
6. A compound has the formula YCl₂. Chlorine has valency	What is the valency of Y? ______ 
Formula Detective
Elements X, Y, Z, and Q are unknown elements.
· X has valency 1. 
· Y has valency 2. 
· Z has valency 3. 
· Q has valency 2. 

Write the simplest formula for each compound.
1. X and Q → __________________ 
2. Y and chlorine → __________________ 
3. Z and oxygen → __________________ 
4. X and nitrogen → __________________ 
5. Y and nitrogen → __________________ 
6. Z and chlorine → __________________ 
Explain Your Thinking
1. A student says: 
"Magnesium has valency 2 and oxygen has valency 2, so the formula must be Mg₂O₂."
Explain why MgO is the correct formula.


2. Aluminium has valency 3 and oxygen has valency 2. Explain why the formula is Al₂O₃. 


3. A new element, X, forms an ion X³⁺. 
Predict the formula of the compound formed between X and chlorine.
Formula: __________________
Explain your answer:

4. Another unknown element, M, forms the compound M₂O. 
Oxygen has valency 2.
What must the valency of M be? __________
Explain how you know.



