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Algebra – Like terms

6a+4b+2a-5b
= 8a-b

The use of colour helps emphasise which
sign is associated with each term





Order of Operations

6-5+2-2              4 + 2 × 3
8-7                    4 + 6
1 10 

The use of colour helps emphasise which sign is associated 
with each term. We can also emphasise operations.



Order of Operations
a) 4 × 2 + 3 b) 20 ÷ 5 – 3 c) 4 + 2 × 3

d) 20 – 15 ÷ 3 e) 20 ÷ 4 + 3 × 2

f) 5 × (3 + 4) – 9 g) 3 + 2² h) (3 + 2)²

i) (3 + 4 × 2)²    j) 3 + 4 × 2²

k) (3 + 1)² + 2 × 5 l) (3 + 1 + 2 × 5)²







The Mathenæum - Ken Wessen



Algebra – equating coefficients

2(x+16) + 4(x−5) = a(x+b)
2x+32 + 4x-20   = ax+ab
6x+12 = ax+ab
6=a  12=ab  

12=6b
a=6  b=2



Colour combinations?

6a+4b+2a-5b
=  8a-b

6a+4b+2a-5b
=  8a-b



Colour combinations?

6a+4b+2a-5b
=  8a-b



Colour combinations?



Great Teaching Toolkit 
Evidence Review June 2020

https://www.cambridgeinternational.org/Images/584543-great-teaching-toolkit-evidence-review.pdf
https://www.cambridgeinternational.org/Images/584543-great-teaching-toolkit-evidence-review.pdf
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17 Principles of Effective Instruction 9 Provide models of worked-out problems.

1 Begin a lesson with a short review of previous 
learning.

10 Ask students to explain what they have learned.

2 Present new material in small steps with 
student practice after each step.

11 Check the responses of all students.

3 Limit the amount of material students receive at 
one time.

12 Provide systematic feedback and corrections.

4 Give clear and detailed instructions and 
explanations.

13 Use more time to provide explanations.

5 Ask a large number of questions and check 
for understanding.

14 Provide many examples.

6 Provide a high level of active practice for all 
students.

15 Reteach material when necessary.

7 Guide students as they begin to practice. 16 Prepare students for independent practice.

8 Think aloud and model steps. 17 Monitor students when they begin independent 
practice.



Algebra –
expanding 
brackets





Algebra - Factorisation 

5x2y + 15xy2

5xxy + 5×3xyy

5xy(x + 3y)

Students often find this method helpful



Algebra –
factorisation 
of quadratic 
expressions



f(x) = 2x2, g(x) = x+3

(a) Write down fg(4)

(b) Write down gf(4)

Solution

(a) fg(4) is f(g(4)) so first we must work out g(4)

g(4) = 4 + 3 = 7

So f(g(4)) = f(7) = 2 × 72 = 2 × 49 = 98

Algebra –
Composite 
Functions



f(x) = 2x2, g(x) = x+3

(a) Write down fg(4)

(b) Write down gf(4)

Solution

(b) gf(4) is g(f(4)) so first we must work out f(4)

f(4) = 2 × 42 = 2 × 16 = 32

So g(f(4)) = g(32) =  32 + 3 = 35

Algebra –
Composite 
Functions

Note that we can check values
of functions on Desmos …





f(x) = 2x2, g(x) = x+3

(c) Write down fg(x)

(d) Write down gf(x)

Solution
Looking at the algebra now to find f(g(x), 
we need f(g(x)).

f(g(x)) = f(x+3) = 2(x+3)2.

2(x+3)2 = 2(x2+6x+9) = 2x2 + 12x + 18

fg(x)= 2x2 + 12x + 18

Algebra –
Composite 
Functions



Inequalities
Show graphically 
the region 
satisfying the 
following 
inequalities
x ≥ 2
y ≥ 1 
x+y ≤ 5

Note – required 
region left 
unshaded
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Checking the order of operations
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Co-ordinate Geometry



Complete the square

x²+10x+28

= (x+5)²-25+28

= (x+5)²+3



Complete the square

x²+10x+28

= (x+5)²-25+28

= (x+5)²+3



Circle Geometry

Find the centre and radius:
x²−4x+y²+6y=12
(x−2)²−4+(y+3)²−9 =12
(x−2)²+(y+3)² =25



Circle Geometry
(x−a)²+(y-b)² = r²

(x−2)²+(y+3)² =25

(x−2)²+(y−−3)² =25

a=2 b=−3



Solve Check
33x=9x+1  33×2 = 36 = 729
33x=32(x+1) 92+1 = 93 = 729  P
33x=32x+2 

33x=32x+2 

3x = 2x+2
x=2



Binomial 
Expansion

Why 3a2b?















Integration



Decision 
Mathematics

Dijkstra’s Algorithm

http://colleenyoung.wordpress.com/2013/12/15/colourful-mathematics/




Worked Solutions

The use of colour can help clarity in online worked 
solutions for students.

Interestingly, some students prefer a series of still images 
with no sound to videos as they can really dictate the 
pace themselves.

Some examples follow...



Worked 
Solutions



Worked 
Solutions





Worked 
Solutions



Worked 
Solutions



Worked Solutions



Worked 
Solutions



Worked 
Solutions

Interpretation
following Chi 
Squared test.



Worked 
Solutions

Mechanics-
moments



Mathematics 

support 

materials



The census-taker problem

Zeitz, P., 2007. The art and craft of problem solving. 2nd ed. John Wiley & Sons, Inc, p.2
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