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Learning goals

We are learning to:

• interpret an unknown as a value to find

• keep both sides of an equation equal

• use inverse operations to solve

• simplify and solve multi-step equations

• substitute to check every solutionPR
EV
IEW



What is an unknown?

An unknown is a value we do not know yet.

It may be shown by □, △, ?, a letter or a blank.

The symbol is a placeholder for one exact value.

Example: □ + 7 = 19

PR
EV
IEW



Equality means balance

The equals sign means both sides have the same value.

Think of an equation as a balanced scale.

Whatever value replaces the unknown must keep that balance 

true.

Example: 24 + 8 = 4 × 8

PR
EV
IEW



Addition unknown — your turn

Solve: □ + 27 = 64

Ask: what operation will undo + 27?

Use the same relationship to keep the equation balanced.

Pause, solve and prepare a check.
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Addition unknown — reveal

Undo addition with subtraction.

64 − 27 = 37, so □ = 37.

Check by substitution:

37 + 27 = 64 ✓
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Subtraction unknown — your turn

Solve: 85 − □ = 39

The unknown is the amount being subtracted.

Find the difference between 85 and 39.

Pause, solve and prepare a check.
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Subtraction unknown — reveal

85 − 39 = 46, so □ = 46.

Check by substitution:

85 − 46 = 39 ✓
The two sides are equal.
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Inverse operation pairs

Addition and subtraction undo each other.

Multiplication and division undo each other.

Choose the inverse that isolates the unknown.

Then substitute your value into the original equation to check.
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Multiplication unknown — your 
turn

Solve: 8 × □ = 72

Ask: what operation will undo × 8?

Write the related division fact.

Pause, solve and check.
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Multiplication unknown — reveal

Undo multiplication with division.

72 ÷ 8 = 9, so □ = 9.

Check by substitution:

8 × 9 = 72 ✓
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Division unknown — your turn

Solve: 132 ÷ □ = 11

The unknown is the divisor.

Use the related fact 11 × □ = 132.

Pause, solve and check.
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Division unknown — reveal

132 ÷ 11 = 12, so □ = 12.

Check by substitution:

132 ÷ 12 = 11 ✓
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Equivalent equations

Equivalent equations express the same relationship.

They can reveal an unknown through an inverse operation.

Example:

7 × □ = 84  ↔ 84 ÷ 7 = □

Both give □ = 12.
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Guided practice

Simplify any known expression first. Then solve.

A. □ + 18 = 7 × 9

B. □ ÷ 6 = 48 ÷ 4

C. 4 × □ = 120 ÷ 3

Pause before the answers.
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Guided practice — answers

A. 7 × 9 = 63; 63 − 18 = 45; □ = 45

B. 48 ÷ 4 = 12; 12 × 6 = 72; □ = 72

C. 120 ÷ 3 = 40; 40 ÷ 4 = 10; □ = 10

Substitute each value to check.
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Unknowns can change position

□ + 35 = 80      → subtract 35

90 − □ = 45      → find the difference

5 × □ = 225      → divide by 5

144 ÷ □ = 3      → use 3 × □ = 144

Read the unknown's position before choosing a strategy.
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Simplify first

Solve: 6 × □ = 120 − 30

Step 1: simplify the known side.

120 − 30 = 90

Step 2: solve 6 × □ = 90.

Step 3: check in the original equation.
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Worked multi-step example

Solve: 4 × □ − 5 = 43

Undo − 5 first: 43 + 5 = 48

Undo × 4 next: 48 ÷ 4 = 12

Therefore □ = 12.

Check: 4 × 12 − 5 = 43 ✓

PR
EV
IEW



Multi-step practice

Undo operations in reverse order.

A. 3 × □ + 5 = 32

B. □ ÷ 4 + 6 = 15

C. 2 × □ + 18 = 70

Show every inverse step.
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Multi-step answers

A. 32 − 5 = 27; 27 ÷ 3 = 9; □ = 9

B. 15 − 6 = 9; 9 × 4 = 36; □ = 36

C. 70 − 18 = 52; 52 ÷ 2 = 26; □ = 26

Substitute to prove each result.
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Model a word problem

Five equal boxes and 15 loose counters make 65 counters.

Equation: 5 × □ + 15 = 65

65 − 15 = 50

50 ÷ 5 = 10

There are 10 counters in each box.

PR
EV
IEW



Spot and correct the error

Sam says 8 × □ = 72 has an unknown value of 8.

Test Sam's value: 8 × 8 = 64, not 72.

Which inverse operation finds the correct value?

Explain the error, solve and check.
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Five-step review

1. Read the equality and locate the unknown.

2. Simplify any fully known side.

3. Choose the inverse operation.

4. Solve one step at a time.

5. Substitute into the original equation and check.
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Well Done!
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Unknown Values
Quiz
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Question 1 — Multiple choice

What is the unknown in □ + 28 = 73?

A. 35

B. 45

C. 55

D. 101
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Answer 1

B. 45

73 − 28 = 45.

Check: 45 + 28 = 73 ✓
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Question 2 — True or false

If 9 × □ = 63, the unknown value is 7.

True or false?

Be ready to prove your choice.
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Answer 2

True.

63 ÷ 9 = 7.

Check: 9 × 7 = 63 ✓
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Question 3 — Short answer

Solve: 96 − □ = 41

Show an inverse operation and a substitution check.
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Answer 3

□ = 55

96 − 41 = 55.

Check: 96 − 55 = 41 ✓
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Question 4 — Multiple choice

Which equation is equivalent to 7 × □ = 84?

A. 84 ÷ 7 = □

B. 84 − 7 = □

C. 7 + 7 = □

D. 7 ÷ 84 = □
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Answer 4

A. 84 ÷ 7 = □

84 ÷ 7 = 12, so □ = 12.

Check: 7 × 12 = 84 ✓
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Question 5 — True or false

The unknown in □ ÷ 6 = 8 is 14.

True or false?

Explain using a related fact.
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Answer 5

False.

8 × 6 = 48, so □ = 48.

Check: 48 ÷ 6 = 8 ✓
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Question 6 — Short answer

Solve: 5 × □ + 7 = 52

Show the inverse steps in reverse order.
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Answer 6

52 − 7 = 45

45 ÷ 5 = 9

□ = 9

Check: 5 × 9 + 7 = 52 ✓
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Question 7 — Multiple choice

What is the unknown in 144 ÷ □ = 12?

A. 8

B. 10

C. 12

D. 14
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Answer 7

C. 12

Use the related fact 12 × □ = 144.

144 ÷ 12 = 12, so □ = 12.
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Question 8 — True or false

The equation 3 × (□ + 4) = 33 has unknown value 7.

True or false?

Show the reverse steps.
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Answer 8

True.

33 ÷ 3 = 11

11 − 4 = 7

Check: 3 × (7 + 4) = 33 ✓

PR
EV
IEW



Question 9 — Short answer

Four equal bags and 6 loose counters make 54 counters.

How many counters are in each bag?

Write and solve an equation.
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Answer 9

Equation: 4 × □ + 6 = 54

54 − 6 = 48; 48 ÷ 4 = 12

There are 12 counters in each bag.
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Question 10 — Error analysis

Jamie says the unknown in 90 − □ = 38 is 38.

Is Jamie correct? Explain, solve and check.
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Answer 10

Jamie is not correct.

90 − 38 = 52, so □ = 52.

Check: 90 − 52 = 38 ✓
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Well Done!
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