
𝑦 = a sin (𝑏(𝑥 − 𝑐)) + 𝑑 𝑦 = a cos (𝑏(𝑥 − 𝑐)) + 𝑑 

𝑦 = a tan(𝑏(𝑥 − 𝑐)) + 𝑑 

𝑦 = 𝑎 sin ቆ
2𝜋(𝑥 − 𝑐)

𝑝
⎯⎯⎯⎯⎯⎯⎯⎯⎯ቇ + 𝑑

𝐴𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒: |𝑎|

𝑃𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑎𝑛: 
𝜋

|𝑏|
⎯⎯⎯

𝑦 = asin ൭
2𝜋

𝑝
⎯⎯⎯(𝑥 − 𝑐)൱ + 𝑑

𝑏 =
2𝜋

𝑝
⎯⎯⎯

𝑃𝑒𝑟𝑖𝑜𝑑: 𝑝 =
2𝜋

|𝑏|
⎯⎯⎯

𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑐𝑒𝑛𝑡𝑒𝑟 𝑙𝑖𝑛𝑒: 𝑑
𝑃ℎ𝑎𝑠𝑒 𝑆ℎ𝑖𝑓𝑡: 𝑐

⬚

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ : 𝑏(𝑥 − 𝑐) ≠

𝜋

2
⎯⎯+ 𝜋𝑛, 𝑛 ∈ 𝐼

x-intercepts:

𝑠𝑖𝑛𝑥: 𝑏(𝑥 − 𝑐) = 𝜋𝑛, 𝑛 ∈ 𝐼

𝑐𝑜𝑠𝑥: 𝑏(𝑥 − 𝑐) =
𝜋

2
⎯⎯+ 𝜋𝑛, 𝑛 ∈ 𝐼

𝑡𝑎𝑛𝑥: 𝑏(𝑥 − 𝑐) = 𝜋𝑛, 𝑛 ∈ 𝐼

𝒙-intercepts/Domain Restrictions

sin(−𝑥) = −𝑠𝑖𝑛𝑥
cos(−𝑥) = 𝑐𝑜𝑠𝑥
tan(−𝑥) = −𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥 = cos(90 − 𝑥)
𝑐𝑜𝑠𝑥 = sin(90 − 𝑥)
𝑡𝑎𝑛𝑥 = cot (90 − 𝑥)

Transformations

Rearranged Formula
Remember: Factor the brackets so 𝑥 has a coefficient of 1

Tan is Zero when sin is zero
Tan is Und when cos is zero

𝑠𝑖𝑛𝑥 = cos (𝑥 − 90)
𝑐𝑜𝑠𝑥 = 𝑠𝑖𝑛(𝑥 + 90)

Sin starts on the y-axis on the CENTRE LINE and goes up/down

Cos starts on the y-axis on the TOP/(BOTTOM) line and goes down/(up)

𝑅𝑎𝑛𝑔𝑒∗: 𝑑 − |𝑎| ≤ 𝑦 ≤ 𝑑 + |𝑎|

𝑎 = ቤ
(𝑚𝑎𝑥 − 𝑚𝑖𝑛)

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ቤ

𝑑 =
(𝑚𝑎𝑥 + 𝑚𝑖𝑛)

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑 = 𝑚𝑖𝑛 + |𝑎|
𝑑 = 𝑚𝑎𝑥 − |𝑎|

𝑠𝑒𝑐𝑥 = 𝑐𝑠𝑐𝜃(90 − 𝑥)
𝑐𝑠𝑐𝑥 = 𝑠𝑒𝑐𝜃(90 − 𝑥)
𝑐𝑜𝑡𝑥 = tan (90 − 𝑥)

"b" multiplies the # of original solutions between 0 ≤ 𝜃 ≤ 2𝜋

𝑝 = # 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 × 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒 𝑖𝑒 𝜋 ÷ # 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑒𝑡𝑐!

𝐼𝑓 6 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑎𝑟𝑒 𝜋

𝑂𝑛𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑖𝑠
𝜋

6
⎯⎯

𝑝 = # 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 ×
𝜋

6
⎯⎯

𝑠𝑖𝑛𝑥 = sin(180 − 𝑥)
𝑐𝑜𝑠𝑥 = cos (360 − 𝑥)

𝑥 ∈ ℝ

𝑦 ∈ ℝ

𝐷𝑜𝑚𝑎𝑖𝑛

𝑅𝑎𝑛𝑔𝑒∗:

Domain:

⬚

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯: 𝑏(𝑥 − 𝑐) ≠ 𝜋𝑛, 𝑛 ∈ 𝐼

Steps:
d, a, c, b

Sine Graph Cosine Graph𝑦 = 𝑠𝑖𝑛𝑥 𝑦 = 𝑐𝑜𝑠𝑥 𝑦 = −𝑐𝑜𝑠𝑥𝑦 = −𝑠𝑖𝑛𝑥
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