Ionic and Covalent Bonding Review
Grade 11 SPP Science – Level 3	Name: _______________	Date: ___________
Key Information
Ionic bonding
· Usually occurs between a metal and a non-metal.
· Electrons are transferred from one atom to another.
· Positive and negative ions are formed.
· An ionic bond is the strong electrostatic attraction between oppositely charged ions.
Covalent bonding
· Usually occurs between non-metal atoms.
· Atoms share pairs of electrons.
· The shared electrons help each atom achieve a stable outer electron shell.
Key Vocabulary
Complete each sentence using a word from the box.
covalent electrons formula ionic ions metal non-metal share transfer valency
1. In ionic bonding, atoms ____________________ electrons.
2. In covalent bonding, atoms ____________________ electrons.
3. Charged particles are called ____________________.
4. Ionic bonds usually form between a ____________________ and a non-metal.
5. Covalent bonds usually form between two ____________________ atoms.
6. A chemical ____________________ shows the elements and their ratios in a substance.
7. ____________________ describes the combining power of an atom.
8. Sodium chloride contains ____________________ bonds.
9. Water contains ____________________ bonds.
10. Both types of bonding involve outer-shell ____________________.
Ionic or Covalent?
Write ionic or covalent beside each statement.
1. Electrons are transferred. ____________________
2. Electrons are shared. ____________________
3. Usually forms between two non-metals. ____________________
4. Usually forms between a metal and a non-metal. ____________________
5. Positive and negative ions attract each other. ____________________
6. Shared pairs of electrons hold atoms together. ____________________
7. Sodium chloride is an example. ____________________
8. Carbon dioxide is an example. ____________________
Forming Ionic Bonds
Complete the table.
	Atom
	Metal or non-metal?
	Electrons gained or lost
	Ion formed

	Sodium, Na
	Metal
	Loses 1
	Na⁺

	Magnesium, Mg
	
	
	

	Aluminium, Al
	
	
	

	Chlorine, Cl
	
	
	

	Oxygen, O
	
	
	

	Nitrogen, N
	
	
	


1. Why does sodium form a positive ion?

2. Why does chlorine form a negative ion?

3. Sodium transfers one electron to chlorine.
a. What ion does sodium form? ____________________
b. What ion does chlorine form? ____________________
c. Why are these ions attracted to each other?
4. Magnesium transfers two electrons to oxygen.
a. What ion does magnesium form? ____________________
b. What ion does oxygen form? ____________________
c. Write the formula of the compound: ____________________
Covalent Bonding
1. Complete the sentences.
a. Covalent bonds usually form between ____________________ atoms.
b. The atoms ____________________ electrons.
c. One shared pair of electrons forms one ____________________ bond.
d. Sharing electrons gives the atoms stable ____________________ electron shells.
2. Complete the table.
	Molecule
	Formula
	Number of covalent bonds

	Hydrogen
	H₂
	1

	Chlorine
	Cl₂
	

	Water
	H₂O
	

	Ammonia
	NH₃
	

	Methane
	CH₄
	

	Oxygen
	O₂
	


3. Draw a simple dot-and-cross diagram for hydrogen, H₂. Use dots for one atom’s electrons and crosses for the other atom’s electrons.

4. Draw a dot-and-cross diagram for water, H₂O.



5. Explain why hydrogen and oxygen form covalent bonds rather than ionic bonds.

Comparing Ionic and Covalent Substances
Complete the table.
	Feature
	Ionic substances
	Simple covalent substances

	Types of elements
	Metal and non-metal
	

	What happens to electrons?
	
	Electrons are shared

	Particles formed
	Positive and negative ions
	

	Structure
	Giant ionic lattice
	Simple molecules

	Melting and boiling points
	
	Usually low

	Electrical conductivity
	Conduct when molten or dissolved
	

	Example
	Sodium chloride
	


1. Why do ionic compounds usually have high melting points?

2. Why do simple molecular substances usually have low melting points?


3. Why can molten sodium chloride conduct electricity?

4. Why does solid sodium chloride not conduct electricity?

Valency
Valency is the number of electrons an atom loses, gains, or shares when it forms bonds.
For many common elements:
	Periodic table group
	I
	II
	III
	IV
	V
	VI
	VII

	Common valency
	1
	2
	3
	4
	3
	2
	1



	Element
	Symbol
	Group
	Valency

	Sodium
	Na
	I
	

	Magnesium
	Mg
	II
	

	Aluminium
	Al
	III
	

	Carbon
	C
	IV
	

	Nitrogen
	N
	V
	

	Oxygen
	O
	VI
	

	Chlorine
	Cl
	VII
	

	Calcium
	Ca
	II
	


1. What is the valency of hydrogen? __________
2. What is the valency of oxygen? __________
3. What is the valency of carbon? __________
4. Which element in the table has a valency of 3 and forms a positive ion?
5. Which two elements in the table have a valency of 2? ____________ and _________
Writing Ionic Formulae
The total positive charge and total negative charge in an ionic compound must be equal.
Example: magnesium chloride
· Magnesium ion: Mg²⁺
· Chloride ion: Cl⁻
· Two chloride ions are needed to balance one magnesium ion.
· Formula: MgCl₂
Complete the table.
	Positive ion
	Negative ion
	Charge balance
	Chemical formula

	Na⁺
	Cl⁻
	1 positive : 1 negative
	NaCl

	Mg²⁺
	Cl⁻
	
	

	Ca²⁺
	O²⁻
	
	

	Al³⁺
	O²⁻
	
	

	Na⁺
	O²⁻
	
	

	Mg²⁺
	N³⁻
	
	

	Al³⁺
	Cl⁻
	
	

	Ca²⁺
	N³⁻
	
	


Write the chemical formula for each compound.
1. Sodium oxide: ____________________
2. Magnesium chloride: ____________________
3. Aluminium oxide: ____________________
4. Calcium chloride: ____________________
5. Magnesium nitride: ____________________
6. Aluminium sulfide: ____________________
Writing Covalent Formulae
The prefixes in a covalent compound’s name show the number of atoms.
	Prefix
	Number

	mono-
	1

	di-
	2

	tri-
	3

	tetra-
	4

	penta-
	5


Write the formula for each molecular compound.
1. Carbon monoxide: ____________________
2. Carbon dioxide: ____________________
3. Sulfur dioxide: ____________________
4. Sulfur trioxide: ____________________
5. Nitrogen dioxide: ____________________
6. Dinitrogen monoxide: ____________________
7. Dinitrogen tetroxide: ____________________


Mixed Challenge
For each substance, identify the bonding type and explain your decision.
	Substance
	Elements present
	Ionic or covalent?
	Reason

	NaCl
	Sodium and chlorine
	
	

	CO₂
	Carbon and oxygen
	
	

	MgO
	Magnesium and oxygen
	
	

	CH₄
	Carbon and hydrogen
	
	

	Al₂O₃
	Aluminium and oxygen
	
	

	H₂O
	Hydrogen and oxygen
	
	


Problem Solving
1. Element X is a metal with a valency of 2. Element Y is a non-metal with a valency of 1.
a. What type of bond will form between X and Y?
b. How many Y atoms or ions are needed for each X atom or ion?
c. Write the general formula of the compound.
2. Element A forms the ion A³⁺. Element B forms the ion B²⁻.
a. How many A³⁺ ions are needed to give a total charge of +6?
b. How many B²⁻ ions are needed to give a total charge of −6?
c. Write the formula of the compound.
3. A compound has the formula CaCl₂.
a. What is the charge of a calcium ion? ____________________
b. What is the charge of a chloride ion? ____________________
c. Why are two chloride ions needed?

4. A student writes the formula of aluminium oxide as AlO.
Explain why this formula is incorrect and give the correct formula.


