
Power Functions
Integer power function 𝑦 = 𝑥௡

Even 𝑛 ≥ 1 Odd 𝑛 ≥ 1 Odd 𝑛 ≤ −1 Even 𝑛 ≤ −1

Root functions 𝑦 = 𝑥
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Rational power functions 𝑦 = 𝑥
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௤
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Exponential Functions Circular Functions

Exponential function

Logarithmic function

Sine function 𝑦 = sin(𝑥)

Cosine function 𝑦 = cos(𝑥)

Tangent function 𝑦 = tan(𝑥)

Polynomials

Linear (𝑥) Quadratic (𝑥ଶ) Cubic (𝑥ଷ) Quartic (𝑥ସ)

Key features of graphs
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Key features of graphs
Axis intercepts, stationary points, points of inflection, domain (including maximal, implied or natural domain), 
co-domain and range, asymptotic behaviour and symmetry.

Domain restrictions
1

𝑓(𝑥)
⎯⎯⎯⎯ ඥ𝑓(𝑥)

⎯⎯⎯⎯  log௘൫𝑓(𝑥)൯ tan൫𝑓(𝑥)൯

𝑓(𝑥) ≠ 0 𝑓(𝑥) ≥ 0 𝑓(𝑥) > 0 𝑓(𝑥) ≠
𝜋

2
⎯⎯+ 𝑘𝜋, 𝑘 ∈ ℤ

𝑦-intercept: 𝑥 = 0
𝑦 = 𝑓(0)

𝑥-intercept(s): 𝑦 = 0
0 = 𝑓(𝑥)

Transformations

Dilations Reflections Translations

𝑦 Dilation by a factor of 𝑎 from the 𝑥-axis 
...by a factor of 𝑎 parallel to the 𝑦-axis

A reflection in the 𝑥-axis A translation of 𝑑 units up 
A translation of −𝑑 units down

𝑥 Dilation by a factor of ଵ
௕
⎯ from the 𝑦-axis

...by a factor of ଵ
௕
⎯ parallel to the 𝑥-axis

A reflection in the 𝑦-axis A translation of −𝑐 units right 
A translation of 𝑐 units left

The transformation 𝑇: 𝑅ଶ → 𝑅ଶ is defined by 𝑇 ቀቂ
𝑥
𝑦ቃቁ = ቂ

𝑎 0
0 𝑏

ቃ ቂ
𝑥
𝑦ቃ + ቂ

𝑐
𝑑

ቃ.

Dilation by a factor of 𝑎 from the 𝑥-axis (reflection in 𝑦-axis if 𝑎 < 0)•
Dilation by a factor of 𝑏 from the 𝑦-axis (reflection in 𝑥-axis if 𝑏 < 0)•
A translation of 𝑐 units right and 𝑑 units up •

Combinations of functions
Sum function
(𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥),
𝑑௙ା௚ = 𝑑௙ ∩ 𝑑௚

Difference function
(𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥),
𝑑௙ି௚ = 𝑑௙ ∩ 𝑑௚

Product function
(𝑓𝑔)(𝑥) = 𝑓(𝑥) × 𝑔(𝑥),
𝑑௙௚ = 𝑑௙ ∩ 𝑑௚

Vertical line
𝑥 = 𝑘

Side parabola
𝑥 = 𝑦ଶ

𝑓ଵ(𝑥) = √𝑥⎯⎯ 

𝑓ଶ(𝑥) = −√𝑥⎯⎯ 

Circle
𝑥ଶ + 𝑦ଶ = 𝑟ଶ

𝑓ଵ(𝑥) = ඥ𝑟ଶ − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑓ଶ(𝑥) = −ඥ𝑟ଶ − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯ 

Composite function
𝑓 ∘ 𝑔(𝑥) = 𝑓൫𝑔(𝑥)൯, 𝑑௙∘௚ = 𝑑௚ ∖ ൛𝑥: 𝑔(𝑥) ∉ 𝑑௙ൟ, 𝑟௚ ⊆ 𝑑௙

Coordinate geometry

midpoint = ൬
𝑥ଵ + 𝑥ଶ

2
⎯⎯⎯⎯⎯⎯⎯,

𝑦ଵ + 𝑦ଶ

2
⎯⎯⎯⎯⎯⎯⎯൰ distance = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
= ඥrunଶ + riseଶ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

gradient:  
i
r
ሱ 𝑚 =

rise
run
⎯⎯⎯ 𝑚 =

𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯

i
r
ሱ 𝑚 = tan(𝜃)

i
r
ሱ 𝑚∥ × 𝑚ୄ = −1

i
r
ሱ

equation of a line:
1

𝑥
⎯⎯ 𝑦 = 𝑚(𝑥 − ℎ) + 𝑘

1

𝑥
⎯⎯

1

𝑥-int
⎯⎯⎯⎯ 𝑥 +

1

𝑦-int
⎯⎯⎯⎯ 𝑦 = 1

      


