
Special Triangles.
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1

√2
⎯⎯ 

√3
⎯⎯ 

2

   𝜋
     4

  𝜋
    4

S A

T C

𝜃௥
𝜃௦௧௣

    
2𝜋

2
⎯⎯⎯, 𝜋

Terminal Arms

Principal Axis

SOH - CAH - TOA

𝜃௥

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯ 𝑐𝑜𝑠𝜃 =

𝐴

𝐻
⎯⎯ 𝑡𝑎𝑛𝜃 =

𝑂

𝐴
⎯⎯

Sine Graph Cosine Graph

Quadrants

III

𝜃௦௧௣ = 𝜃௥

𝜃௥ = sinିଵ(+
𝑂

𝐻
⎯⎯)

GRAPH tan(x)

𝜋
2

𝜋
3

1

𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯ =

𝐻

𝑂
⎯⎯ 𝑠𝑒𝑐𝜃 =

1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ =

𝐻

𝐴
⎯⎯ 𝑐𝑜𝑡𝜃 =

1

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯=

𝐴

𝑂
⎯⎯

Only inverse positives = 𝜃௥

𝑥 = 𝐴𝑑𝑗

𝑦 = 𝑂𝑝𝑝

𝑟 = 𝐻𝑦𝑝

𝑠𝑖𝑛𝜃 = 𝑦

(1,0)(-1,0)

(0,-1)

1
𝑦

𝑥

𝑐𝑜𝑠𝜃 = 𝑥 𝑡𝑎𝑛𝜃 =
𝑦

𝑥
⎯⎯

Tan is Zero when sin is zero
Tan is und when cos is zero

𝜋 = 180଴

𝑎 = 𝜃𝑟 𝐴 =
𝑎𝑟 

2
⎯⎯⎯

1 𝑟𝑒𝑣 = 2𝜋

(0,1)

𝐴 =
𝜃𝑟ଶ

2
⎯⎯⎯

𝑐𝑜𝑡𝜃 =
𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑥ଶ + 𝑦ଶ = 𝑟ଶ

Arc Length           Sector Area

SYR - CXR - TYX

𝜃

𝜃

𝜋
6

𝑤 =
𝜃

𝑡
⎯⎯

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

(−3,4)

(-2,0)

Unit Circle

𝜃௦௧௣ = 𝜋 − 𝜃௥

   𝜃௥ = 𝜋 − 𝜃௦௧௣

𝜃௦௧௣ = 𝜋 + 𝜃௥

     𝜃௥= 𝜃௦௧௣ − 𝜋
𝜃௦௧௣ = 2𝜋 − 𝜃௥

   𝜃௥ = 2𝜋 − 𝜃௦௧௣

1st2nd

3rd 4th

IVIII

T flips with TS flips with C C flips with S

𝑡𝑎𝑛𝜃 =
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

CHO - SHA - CAO

Triangles Hug the x-axis 3𝜋
  2

𝑦 = 𝑠𝑖𝑛𝑥 𝑦 = 𝑐𝑜𝑠𝑥 𝑦 = −𝑐𝑜𝑠𝑥𝑦 = −𝑠𝑖𝑛𝑥

    0, 2𝜋

𝜃௖௢௧ = 𝜃௦௧௣ ± 2𝜋

𝑃𝑒𝑟𝑖𝑜𝑑

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝜃௚௘௡ = 𝜃௦௧௣+𝑝∗𝑛, 𝑛 ∈ 𝐼

𝑝 =
ଶగ

|௕|
⎯⎯ (𝑠𝑖𝑛, 𝑐𝑜𝑠) 𝑝 =

గ

|𝒃|
⎯⎯ (𝑡𝑎𝑛)
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Linear/Angular Velocity

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

𝑙𝑒𝑡 𝑚 = 2𝑥

Solving Equations

𝑐𝑠𝑐𝜃, 𝑠𝑒𝑐𝜃, 𝑐𝑜𝑡𝜃

SOH-CAH-TOA

Similar Triangles
Special Triangles
ASTC/QI,II,III,IV
Unit Circle 𝑟 = 1

Arc Length/Sector Area
Radians               Degrees

±𝜃, 𝜃௦௧௣, 𝜃௣௥௜ , 𝜃௥, 𝜃௖௢௧, 𝜃௚௘௡

×
π

180௢
⎯⎯⎯⎯⎯

×
180଴

𝜋
⎯⎯⎯⎯⎯

𝑎 = 𝜃𝑟 𝐴 =
𝑎𝑟 

2
⎯⎯⎯

1 𝑟𝑒𝑣 = 2𝜋

CHO-SHA-CAO

0 ≤ 𝜃 < 360
0 ≤ 𝜃 < 2𝜋
# ≤ 𝜃 < #

𝑠𝑖𝑛2𝑥 =
1

2
⎯⎯

sinଶ 𝑥 − 𝑠𝑖𝑛𝑥 = 0

𝑠𝑖𝑛𝜃, 𝑐𝑜𝑠𝜃, 𝑡𝑎𝑛𝜃

+𝜃: Counter Clockwise
−𝜃: Clockwise

𝜃௦௧௣: 𝐴𝑟𝑟𝑜𝑤𝑠

𝜃௥: 0 ≤ 𝜃 ≤ 90

𝜃௖௢௧ = 𝜃 ± 2𝜋

𝜃௚௘௡ = 𝜃 + 𝑝∗𝑛, 𝑛 ∈ I

𝐷𝑜𝑚𝑎𝑖𝑛

𝑥ଶ + 𝑦ଶ = 1

𝐿𝑂𝐺𝐼𝐶

𝑃(𝜃)

1

√2
⎯⎯ ⎯⎯⎯×

√2
⎯⎯ 

√2
⎯⎯ ⎯⎯⎯=

√2
⎯⎯ 

2
⎯⎯⎯

Calculator: Radians/Degrees

0, 2𝜋
#𝜋

#
⎯⎯⎯

𝑀𝑎𝑟𝑘 0
𝑀𝑎𝑟𝑘 𝜋 𝑎𝑛𝑑 2𝜋

𝐶ℎ𝑎𝑛𝑔𝑒 𝜋 & 2𝜋 𝑡𝑜 ℎ𝑎𝑣𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 
𝑦𝑜𝑢 𝑎𝑟𝑒 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑜𝑟 𝑎 𝐷𝑒𝑐𝑖𝑚𝑎𝑙

Check Answer

Rationalize

(𝑥, 𝑦)

−1 ≤ 𝑠𝑖𝑛𝜃 ≤ 1

−1 ≤ 𝑐𝑜𝑠𝜃 ≤ 1

Angles
Ratios
Triangles
Unit Circle
Algebra
Period 𝑚 = 2𝑥
Factoring 𝑚 = 𝑠𝑖𝑛𝑥
NPV's
General Solution
Arc/Area
Angular Velocity

0 ≤ 𝜃௣௥௜ < 360

Range
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0 , 2𝜋4𝜋

4
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

0 , 2𝜋  
6𝜋

3
⎯⎯⎯

3𝜋

3
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

0 , 2𝜋
2𝜋

2
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

(0,1)

(0, −1)

(−1,0)
(1,0)

sec ቆ
5π

3
⎯⎯⎯ቇ = ?

sec ቆ
5π

3
⎯⎯⎯ቇ = +

2

1
⎯⎯

𝑐𝑠𝑐𝜃 =
2

√2
⎯⎯ ⎯⎯⎯

𝑠𝑖𝑛𝜃 = 0

𝑐𝑜𝑡𝜃 = −
4

1
⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

Only inverse positives = 𝜃௥
0.24

𝑠𝑖𝑛𝜃 =
√2

⎯⎯ 

2
⎯⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

𝑐𝑠𝑐𝜃 =
𝐻

𝑂
⎯⎯

𝑠𝑒𝑐𝜃 =
𝐻

𝐴
⎯⎯

𝑐𝑜𝑠𝜃 =
𝐴

𝐻
⎯⎯

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝜃 =
π

4
⎯⎯,

3π

4
⎯⎯⎯

5π

3
⎯⎯⎯

π

3
⎯⎯

6π

3
⎯⎯⎯−

5𝜋

5
⎯⎯⎯=

π

3
⎯⎯2

1

√3
⎯⎯ 

𝑠𝑒𝑐𝜃 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑥ଶ + 𝑦ଶ = 𝑟ଶ

𝑥ଶ + 𝑦ଶ = 1

√2
⎯⎯ 

2
⎯⎯⎯×

√2
⎯⎯ 

√2
⎯⎯ ⎯⎯⎯=

2

2√2
⎯⎯ ⎯⎯⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

𝑠𝑖𝑛𝜃 = 𝑦

𝑡𝑎𝑛𝜃 =
𝑦

𝑥
⎯⎯

𝑐𝑜𝑠𝜃 = 𝑥

𝑠𝑖𝑛𝜃 = 𝑦

𝑦 = 0

𝜃 = 0, 𝜋, 2𝜋

π

2
⎯⎯

3π

2
⎯⎯⎯

  𝜋 − 0.24 = 2.89
2𝜋 − 0.24 = 6.03

𝜃 = −0.24, 2.89,6.03

0 ≤ 𝜃 < 2𝜋, & 𝜃௚௘௡

0 ≤ 𝜃 < 2𝜋

0 ≤ 𝜃 < 2𝜋

−𝜋 ≤ 𝜃 < 2𝜋

1
√2

⎯⎯    𝜋
     4   𝜋

    4

1

√3
⎯⎯ 

2

𝜋
6

𝜋
31

𝑐𝑜𝑡𝜃 =
𝐴

𝑂
⎯⎯

𝑡𝑎𝑛𝜃 = −
1

4
⎯⎯

      𝜃 = tanିଵ(+
1

4
⎯⎯)

      𝜃 = 0.24

π

4
⎯⎯

π

4
⎯⎯

1

1 1

1

√2
⎯⎯ 

√2
⎯⎯ 

𝜃 = 𝑛𝜋, 𝑛 ∈ I

𝑡𝑎𝑛θ = 1 
𝑐𝑜𝑡𝜃 = 1 

@@@∗𝜃 = 0, ±1∗, 𝑢𝑛𝑑

2

3

sec ቆ
5π

3
⎯⎯⎯ቇ ≠ cos ቆ

3

5𝜋
⎯⎯⎯ቇ

0.24

(−4,1)

Rationalize

4

1
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