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How many of these 
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How many of these 
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compute manually?
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The case for the 
difference of two squares



Algebra

In addition to consolidating subject content from key stage 3, pupils should be 
taught to:

simplify and manipulate algebraic expressions (including those involving surds 
{and algebraic fractions}) by:
• factorising quadratic expressions of the form x2 + bx + c, including the difference of 2 squares; 

{factorising quadratic expressions of the form ax2 + bx + c}

When do you introduce the 
difference of two squares?

How else is it utilised in your 
curriculum?

KS4 – National Curriculum - Department for Education



Developing mathematical behaviours

Pattern spotting Flexible thinking

ConjecturingProblem solving



Where could you go next with 
this activity?

What's Possible? | NRICH



Where could you go next with 
this activity?

Microsoft Word - Difference of Two Squares



Product to difference
𝟐 𝟐



Multiplication

Calculate 23 × 17

23

17
23 × 17 = 20 + 3 20 − 3

= 202 − 32

= 400 − 9

= 391



Multiplication

Calculate 23 × 17

23 × 17 = 20 + 3 20 − 3

= 202 − 32

= 400 − 9

= 391 20

20

Try 24 × 16

23 × 17 = 20 + 3 20 − 3

= 202 − 32

= 400 − 9

= 391



Multiplication

17 × 15 12 × 20

18 × 149 × 23

Compare each of these calculations to 162 = 256

Inspired by MEDIAN Don Steward mathematics teaching: 
two, 2-digit multiplications Task 2



Sowing seeds of thought …

Show that 9 + 4 9 − 4 = 65

Show that 9 + 4 9 − 4 = 5

Show that 3 + 1 3 − 1 = 2

Show that 2 − 5 5 + 2 = −1

92 − 42 = 81− 16 = 65

(√9)2 − (√4)2 = 9 − 4 = 5

(√3)2 − 12 = 3 − 1 = 2

5 2 − 22 = 5 − 4 = −1



Difference to product
𝟐 𝟐



992 − 12

472 – 32

792 − 712

1812 – 1802

99 + 1 99 − 1 = 100 × 98 = 9800

Where else could you take this?

47 + 3 47 − 3 = 50 × 44 = 2200

79 + 71 79 − 71 = 150 × 8 = 1200

181 + 180 180 − 180 = 361 × 1 = 361



472 – 32 47 + 3 47 − 3 = 50 × 44 = 2200

472 − 32 = (47 + 3)(47 − 3)

992 − 12 99 + 1 99 − 1 = 100 × 98 = 9800

992 − 12 = (99 + 1)(99 − 1)

992 = 99 + 1 99 − 1 + 1 472 = 47 + 3 47 − 3 + 32

992 = 100 × 98 + 1 472 = 50 × 44 + 32

992 = 9800 + 1 = 9801 472 = 2200 + 9 = 2209

𝑛2 = 𝑛 + 𝑘 𝑛 − 𝑘 + 𝑘2

a nice number to multiply by

a nice number to multiply by



𝑛2 = 𝑛 + 𝑘 𝑛 − 𝑘 + 𝑘2

a nice number to multiply by

a nice number to multiply by

Try:

1012

532

262

712

Calculating squares



992 − 12

472 – 32

792 − 712

1812 – 1802

99 + 1 99 − 1 = 100 × 98 = 9800

Where else could you take this?

47 + 3 47 − 3 = 50 × 44 = 2200

79 + 71 79 − 71 = 150 × 8 = 1200

181 + 180 180 − 180 = 361 × 1 = 361



1812 – 1802 181 + 180 180 − 180 = 361 × 1 = 361

181

180

361 = 19

1012 = 10201 10201
2 = 5010.5 1012 = 50112 − 50102

5011

5010

101

Pythagorean triples



Nearby squares

1

𝑛 𝑛



𝑛 + 1 2

𝑛2

Nearby squares

292 =  ?1

𝑛



𝑛 + 1 2

292

Nearby squares

292 =  ?

302 = 292 + (29 + 30)

292 = 302 − 29 + 30 = 841

1

29

Try:

392

512

712

4992



Problem solving



Problem #1

[UKMT, JMC, 2021]



Problem #2

Find all pairs of positive integers 𝑥 and 𝑦 such that 𝑥ଶ − 𝑦ଶ = 45



Problem #3

Work out 2024 + 2026 2026 − 2024



Problem #4

[UKMT, IMC, 2023]



Problem #5

4 is a square number and is one more than 3, a prime number.

Can you find another square number that is one more than a 
prime number?



Back to our starter

How many of these 
calculations can you 

compute mentally?

ଷହమିଷଷమ

ସଶమିଶ଺మ

ସ଼మିଷଶమ

ସଶమିଶ଺మ

ଷ଺మିଷହమ

ସ଴మିଷଵమ

How many of these 
calculations can you 
compute manually?

ଷ଼మିଷଷమ

ସଶమିଶଽమ

ଷ଼మିଷହమ

ସଶమିଷଵమ

ଷ଼మିଷ మ

ସ଴మିଷହమ

=
(ଷ଼ାଷଷ)(ଷ଼ିଷଷ)

(ସଶାଶଽ)(ସଶିଶଽ)
=

଻ଵ×ହ

଻ଵ×ଵଷ
=

ହ

ଵଷ

=
(ଷ଼ାଷହ)(ଷ଼ିଷହ)

(ସଶାଷ )(ସଶିଷ )
=

଻ଷ×ଷ

଻ଷ×ଵଵ
=

ଷ

ଵଵ

=
(ଷ଼ାଷଷ)(ଷ଼ିଷ )

(ସ଴ାଷ )(ସ଴ିଷହ)
=

଻ଵ×ହ

଻ହ×ହ
=

଻ଵ

଻ହ

=
(ଷହାଷଷ)(ଷହିଷଷ)

(ସଶାଶ଺)(ସଶିଶ଺)
=

଺଼×ଶ

଺଼×ଵ଺
=

ଵ

଼

=
(ସ଼ାଷଶ)(ସ଼ିଷଶ)

(ସଶାଶ )(ସଶିଶ )
=

଼଴×ଵ଺

଺଼×ଵ଺
=

଼଴

଺଼
= 1

ଷ

ଵ଻

=
(ଷ଺ାଷହ)(ଷ଺ିଷ )

(ସ଴ାଷଵ)(ସ଴ିଷଵ)
=

଻ଵ×ଵ

଻ଵ×ଽ
=

ଵ

ଽ



Thank you


