
 1 𝑟𝑎𝑑 = 57.3௢

1 𝑖𝑛𝑐ℎ = 2.54 𝑐𝑚

1 Radian is the central 
angle whose arc is 
equal to the radius

𝜃 = 360௢ = 2𝜋௥௔ௗ

One Radian equals 57.3௢

r
𝜃

1 𝑟𝑎𝑑 = 57.3௢

Arc length

r =  arc length "a"

𝜃௥௔ௗ =
𝑎

𝑟
⎯⎯

𝜃௥௔ௗ =
𝑟

𝑟
⎯

𝜃௥௔ௗ = 1 𝑟𝑎𝑑

"One radian is equal to the length of the arc of a circle with radius = 1. 

1 1
1

𝜃 = 180଴ = 𝜋௥௔ௗ 𝜃 = 90଴ =
𝜋

2
⎯⎯

௥௔ௗ

𝜃 = 45଴ =
𝜋

4
⎯⎯

௥௔ௗ

1

1

𝜃 = 90଴ =
𝜋

2
⎯⎯

௥௔ௗ

Notice the size of the circle does not 
matter.

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋(1)

𝐶 = 2𝜋
𝐶 = 6.28

90଴ =
π

2
⎯⎯

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋(1)
𝐶 = 2𝜋

𝐶

2
⎯⎯=

2𝜋

2
⎯⎯⎯

𝐶 = 𝜋

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋(1)
𝐶 = 2𝜋

𝐶

4
⎯⎯=

2π

4
⎯⎯⎯

𝐶 =
π

2
⎯⎯

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋(1)
𝐶 = 2𝜋

𝐶

8
⎯⎯=

2π

8
⎯⎯⎯

𝐶 =
π

4
⎯⎯
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Degrees to Radians: 

×
π

180௢
⎯⎯⎯⎯⎯

Radians to Degrees: 

×
180଴

𝜋
⎯⎯⎯⎯⎯

180௢

𝜋௥௔ௗ
⎯⎯⎯⎯⎯

𝜋௥௔ௗ

180௢
⎯⎯⎯⎯⎯

𝜋 𝑎𝑛𝑑 180௢𝑎𝑟𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑡ℎ𝑖𝑛𝑔, 𝑗𝑢𝑠𝑡 𝑖𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑢𝑛𝑖𝑡𝑠

𝐹𝑖𝑛𝑑 𝜃 𝑖𝑛 𝑟𝑎𝑑𝑖𝑎𝑛𝑠

𝐹𝑖𝑛𝑑 𝜃 𝑖𝑛 𝑑𝑒𝑔𝑟𝑒𝑒𝑠

30଴ =? 30଴ ×
π

180௢
⎯⎯⎯⎯⎯=

30π

180
⎯⎯⎯⎯=

π

6
⎯⎯= 0.52

120଴ =? 120଴ ×
π

180௢
⎯⎯⎯⎯⎯=

120π

180
⎯⎯⎯⎯⎯=

2π

3
⎯⎯⎯

99଴ =? 99଴ ×
π

180௢
⎯⎯⎯⎯⎯=

99π

180
⎯⎯⎯⎯=

11π

20
⎯⎯⎯⎯

π

3
⎯⎯

௥௔ௗ
=?

π

3
⎯⎯

௥௔ௗ
×

180଴

𝜋
⎯⎯⎯⎯⎯=

180π

3𝜋
⎯⎯⎯⎯⎯= 60଴

2π

5
⎯⎯⎯

௥௔ௗ
=?

2π

5
⎯⎯⎯

௥௔ௗ
×

180଴

𝜋
⎯⎯⎯⎯⎯=

360π

5𝜋
⎯⎯⎯⎯⎯= 72଴

1.57௥௔ௗ =? 1.57௥௔ௗ ×
180଴

𝜋
⎯⎯⎯⎯⎯= 90଴

𝐷𝑒𝑔𝑟𝑒𝑒𝑠 𝑅𝑎𝑑𝑖𝑎𝑛𝑠 𝑅𝑎𝑑𝑖𝑎𝑛𝑠 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

0଴ 0௥௔ௗ 0௥௔ௗ 0௥௔ௗ

15଴ π

12
⎯⎯⎯

௥௔ௗ

𝜋

12
⎯⎯⎯

௥௔ௗ

0.26௥௔ௗ

30଴ 2𝜋

12
⎯⎯⎯

௥௔ௗ

𝜋

6
⎯⎯

௥௔ௗ

0.52௥௔ௗ

45଴ 3𝜋

12
⎯⎯⎯

௥௔ௗ

𝜋

4
⎯⎯

௥௔ௗ

0.79௥௔ௗ

60଴ 4𝜋

12
⎯⎯⎯

௥௔ௗ

𝜋

3
⎯⎯

௥௔ௗ

1.05௥௔ௗ

75଴ 5𝜋

12
⎯⎯⎯

௥௔ௗ

5𝜋

12
⎯⎯⎯

௥௔ௗ

1.31௥௔ௗ

90଴ 6𝜋

12
⎯⎯⎯

௥௔ௗ

𝜋

2
⎯⎯

௥௔ௗ

1.57௥௔ௗ

180଴ 12π

12
⎯⎯⎯⎯= 𝜋௥௔ௗ

𝜋௥௔ௗ 3.14௥௔ௗ

270଴ 3𝜋

2
⎯⎯⎯

௥௔ௗ

3𝜋

2
⎯⎯⎯

௥௔ௗ

4.71௥௔ௗ

360଴ 2𝜋௥௔ௗ 2𝜋 ௥௔ௗ 6.28௥௔ௗ

720଴ 4𝜋௥௔ௗ 4𝜋௥௔ௗ 12.56௥௔ௗ

3 =? 3௥௔ௗ ×
180଴

𝜋
⎯⎯⎯⎯⎯=

540

𝜋
⎯⎯⎯ = 171.89଴

If there are no units it is in radians.
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0 ,
6𝜋

6
⎯⎯⎯

𝑆

𝑇 𝐶

𝜋

6
⎯⎯

2𝜋 12𝜋

6
⎯⎯⎯⎯

𝐴

0 ,
3𝜋

3
⎯⎯⎯

𝑆

𝑇 𝐶

2𝜋 6𝜋

3
⎯⎯⎯

𝐴

2𝜋

6
⎯⎯⎯

3𝜋

6
⎯⎯⎯

4𝜋

6
⎯⎯⎯

5𝜋

6
⎯⎯⎯

7𝜋

6
⎯⎯⎯

8𝜋

6
⎯⎯⎯ 9𝜋

6
⎯⎯⎯

10𝜋

6
⎯⎯⎯⎯

11𝜋

6
⎯⎯⎯⎯

𝜋

3
⎯⎯

2𝜋

3
⎯⎯⎯

4𝜋

3
⎯⎯⎯

5𝜋

3
⎯⎯⎯

0 ,
π 

𝑆

𝑇 𝐶

𝜋

6
⎯⎯

2𝜋

𝐴

𝜋

3
⎯⎯

𝜋

2
⎯⎯

2𝜋

3
⎯⎯⎯

5𝜋

6
⎯⎯⎯

7𝜋

6
⎯⎯⎯

4𝜋

3
⎯⎯⎯ 3𝜋

2
⎯⎯⎯

5𝜋

3
⎯⎯⎯

11𝜋

6
⎯⎯⎯⎯

Simplify

0 , 

𝐴𝑆

𝑇
𝐶

𝜋

4
⎯⎯

2𝜋

4
⎯⎯⎯

4𝜋

4
⎯⎯⎯

3𝜋

4
⎯⎯⎯

5𝜋

4
⎯⎯⎯

6𝜋

4
⎯⎯⎯

7𝜋

4
⎯⎯⎯

2𝜋 8𝜋

4
⎯⎯⎯

0 , 

𝐴𝑆

𝑇
𝐶

𝜋

4
⎯⎯

𝜋

2
⎯⎯

𝜋

4
⎯⎯

3𝜋

4
⎯⎯⎯

5𝜋

4
⎯⎯⎯

3𝜋

2
⎯⎯⎯

7𝜋

4
⎯⎯⎯

2𝜋

0 , 2𝜋, 4𝜋𝜋, 3𝜋

𝐴𝑆

𝑇 𝐶
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𝜃௥: the "reference angle"is the angle between the terminal arm and the 𝑥-axis .

𝜃௦௧௣: the "angle in standard position" from the principal axis (+ x-axis) to the terminal arm.

= 𝜃௦௧௣

Principal Axis.

Terminal arm.

0 , 360180

𝐴𝑆

𝑇 𝐶

0 ,
8𝜋

4
⎯⎯⎯

4𝜋

4
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

0 ,
10𝜋

5
⎯⎯⎯⎯

5𝜋

5
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

0 , 6.28

𝐴𝑆

𝑇 𝐶

𝜃௦௧௣ = 150଴

𝜃௥ = 30଴

𝜃௦௧௣ =
3π

4
⎯⎯⎯

𝜃௥ =
π

4
⎯⎯

𝜃௥ = 𝜋 − 𝜃௦௧௣

𝜃௥ = 𝜋 −
3π

4
⎯⎯⎯

𝜃௥ =
4𝜋

4
⎯⎯⎯−

3π

4
⎯⎯⎯

𝜃௥ =
𝜋

4
⎯⎯

𝜃௦௧௣ = 𝜋 − 𝜃௥

𝜃௦௧௣ = 𝜋 −
π

4
⎯⎯

𝜃௦௧௣ =
4𝜋

4
⎯⎯⎯−

π

4
⎯⎯

𝜃௦௧௣ =
3π

4
⎯⎯⎯

𝜃௥ =
π

5
⎯⎯

𝜃௦௧௣ = 5.64

𝜃௥ = 0.64

𝜃௥ = 𝜋 + 𝜃௦௧௣

𝜃௥ = 𝜋 +
6π

5
⎯⎯⎯

𝜃௥ =
5𝜋

5
⎯⎯⎯+

6π

5
⎯⎯⎯

𝜃௥ =
𝜋

5
⎯⎯

𝜃௦௧௣ = 𝜋 + 𝜃௥

𝜃௦௧௣ = 𝜋 +
π

5
⎯⎯

𝜃௦௧௣ =
5𝜋

5
⎯⎯⎯+

π

5
⎯⎯

𝜃௦௧௣ =
6π

5
⎯⎯⎯

𝜃௥ = 2𝜋 − 𝜃௦௧௣

𝜃௥ = 2𝜋 − 5.64

𝜃௥ = 0.64

𝜃௦௧௣ = 2𝜋 − 𝜃௥

𝜃௦௧௣ = 2𝜋 − 0.64

𝜃௦௧௣ = 5.64

𝐿𝐶𝐷

3.14

(always positive, between 0 𝑎𝑛𝑑π/2)

𝜃௥ = 180 − 150

𝜃௥ = 30଴

𝜃௦௧௣ = 180 − 30

𝜃௦௧௣ = 150଴

1
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0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

𝜃௖௢௧ = 𝜃௦௧௣ ± 2𝜋𝑛, 𝑛𝐸𝐼

𝜃௖௢௧: the "co-terminal angle"is any angle with the same terminal arm.

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

Counter-clockwise rotation is a positive 𝜽𝒔𝒕𝒑 Clockwise rotation is a negative 𝜽𝒔𝒕𝒑

0 ,
8𝜋

4
⎯⎯⎯

4𝜋

4
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

𝜃௦௧௣ =
3π

4
⎯⎯⎯

𝜃௖௢௧ = 𝜃௦௧௣ ± 2𝜋

𝜃௖௢௧ =
3π

4
⎯⎯⎯+ 2𝜋

𝜃௖௢௧ =
3π

4
⎯⎯⎯+

8𝜋

4
⎯⎯⎯

𝜃௖௢௧ =
11π

4
⎯⎯⎯⎯

𝜃௚௘௡ = 𝜃௦௧௣ ±2𝜋𝑛, 𝑛𝐸𝐼

𝜃௚௘௡ =
ଷ஠

ସ
⎯⎯± 2𝜋𝑛, 𝑛𝐸𝐼

𝜃௚௘௡: the "general solution"is all angles with the same terminal arm.

𝜃௖௢௧ = 𝜃௦௧௣ ± 2𝜋

𝜃௖௢௧ =
3π

4
⎯⎯⎯− 2𝜋

𝜃௖௢௧ =
3π

4
⎯⎯⎯−

8𝜋

4
⎯⎯⎯

𝜃௖௢௧ = −
5π

4
⎯⎯⎯

You may need to add or subtract 2𝜋 more than once.

9𝜋

2
⎯⎯⎯

9𝜋

2
⎯⎯⎯− 2𝜋

9𝜋

2
⎯⎯⎯−

4𝜋

2
⎯⎯⎯

5𝜋

2
⎯⎯⎯

5𝜋

2
⎯⎯⎯− 2𝜋

5𝜋

2
⎯⎯⎯−

4𝜋

2
⎯⎯⎯

π

2
⎯⎯

9𝜋

2
⎯⎯⎯÷ 2𝜋

9𝜋

2
⎯⎯⎯×

1

2𝜋
⎯⎯⎯

9

4
⎯⎯= 2.25

9𝜋

2
⎯⎯⎯− 2(2𝜋)

9𝜋

2
⎯⎯⎯− 4𝜋

9𝜋

2
⎯⎯⎯−

8𝜋

2
⎯⎯⎯

π

2
⎯⎯

OR

OR 0.25 × 2𝜋 =
𝜋

2
⎯⎯

Basic logic will calculate 𝜃௦௧௣ 𝑎𝑛𝑑 𝜃௥ much more easily than using these formulas. 
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𝜃

5
3

4

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯

𝑠𝑖𝑛𝜃 =
3

5
⎯⎯

𝑐𝑜𝑠𝜃 =
𝐴

𝐻
⎯⎯

𝑐𝑜𝑠𝜃 =
4

5
⎯⎯

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝑡𝑎𝑛𝜃 =
3

4
⎯⎯

𝑠𝑒𝑐𝜃 =
𝐻

𝐴
⎯⎯

𝑠𝑒𝑐𝜃 =
5

4
⎯⎯

𝑐𝑠𝑐𝜃 =
𝐻

𝑂
⎯⎯

𝑐𝑠𝑐𝜃 =
5

3
⎯⎯

𝑠𝑒𝑐𝜃 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑠𝑒𝑐𝜃 =
1

ቀ
4
5
⎯⎯ቁ

⎯⎯⎯

𝑠𝑒𝑐𝜃 = 1 ×
5

4
⎯⎯

𝑠𝑒𝑐𝜃 =
5

4
⎯⎯No one would do this!

The first letters switch c<->sThe first letters switch s<->c The ones with the t's

𝑐𝑜𝑡𝜃 =
𝐴

𝑂
⎯⎯

𝑐𝑜𝑡𝜃 =
4

3
⎯⎯

𝑠𝑖𝑛25଴ = 0.42

tan(−980଴) = −5.67

𝑠𝑖𝑛2.5 = 0.60

cos
π

3
⎯⎯=

1

2
⎯⎯

tan(5𝜋) = 0

𝑇𝑦𝑝𝑒 𝑖𝑛 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑜𝑟 (𝐷𝑒𝑔𝑟𝑒𝑒𝑠 𝑜𝑟 𝑅𝑎𝑑𝑖𝑎𝑛𝑠)

𝐹𝑖𝑛𝑑 𝜃 𝑖𝑛 𝐷𝑒𝑔𝑟𝑒𝑒𝑠

𝑠𝑖𝑛𝜃 =
3

5
⎯⎯

      𝜃 = sinିଵ ቆ
3

5
⎯⎯ቇ

      𝜃 = 36.9଴

𝑐𝑜𝑠180଴ = −1

𝑐𝑜𝑡𝜃 = 3

𝑐𝑜𝑡𝜃 =
3

1
⎯⎯

𝑡𝑎𝑛𝜃 =
1

3
⎯⎯

       𝜃 = tanିଵ(
1

3
⎯⎯)

       𝜃 = 0.32

𝑠𝑒𝑐65଴ =𝑐𝑠𝑐140଴ = 𝑐𝑜𝑡25଴ =

sec ቆ
3

5
⎯⎯ቇ =𝑐𝑠𝑐3.4 = 𝑐𝑜𝑡250 =

𝑠𝑖𝑛30଴ =
1

2
⎯⎯

𝑐𝑜𝑠𝜋 = −1

Degrees are for children, 
unless you are taking physics.

       𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑐𝑠𝑐140଴ =
1

𝑠𝑖𝑛140଴
⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐140଴ = −1.56

     𝑠𝑒𝑐𝜃 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑠𝑒𝑐65଴ =
1

𝑐𝑜𝑠65଴
⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝜃 = 2.37

     𝑐𝑜𝑡𝜃 =
1

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯

𝑐𝑜𝑡25଴ =
1

𝑡𝑎𝑛25଴
⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡25଴ = 2.14

sec ቆ
3

5
⎯⎯ቇ ≠ cos ቆ

5

3
⎯⎯ቇ

       𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑐𝑠𝑐3.4 =
1

𝑠𝑖𝑛3.4
⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐3.4 = −3.91

     𝑠𝑒𝑐𝜃 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

sec ቆ
3

5
⎯⎯ቇ =

1

cos ቀ
3
5
⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯

sec ቆ
3

5
⎯⎯ቇ = 1.21

     𝑐𝑜𝑡𝜃 =
1

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯

𝑐𝑜𝑡250 =
1

𝑡𝑎𝑛250
⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡250 = −0.25

𝑐𝑠𝑐140 ≠
1

sin ቀ
1

140
⎯⎯⎯ ቁ

⎯⎯⎯⎯⎯⎯⎯⎯

sec ቆ
3

5
⎯⎯ቇ ≠

1

cos ൬
5
3
⎯⎯൰

⎯⎯⎯⎯⎯⎯⎯

𝐹𝑖𝑛𝑑 𝜃 𝑖𝑛 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

𝑐𝑜𝑡𝜃 =
𝐴

𝑂
⎯⎯

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝑠𝑒𝑐𝜃 =
2

1
⎯⎯

𝑐𝑜𝑠𝜃 =
1

2
⎯⎯

𝜃 = cosିଵ ቆ
1

2
⎯⎯ቇ

𝜃 = 60଴

𝑠𝑒𝑐𝜃 =
𝐻

𝐴
⎯⎯

𝑐𝑜𝑠𝜃 =
𝐴

𝐻
⎯⎯

𝑐𝑜𝑠𝜃 =
3

5
⎯⎯

𝜃 = cosିଵ ቆ
3

5
⎯⎯ቇ

𝜃 = 0.93

C12 - 4.3 - Find Ratio/Type in Calc Notes
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Quadrant IQuadrant II

Quadrant III Quadrant IV

All (sin, cos, tan) positiveOnly Sin positive.

Only Cos positive.Only Tan positive.

Students All

Take

Calculus

AS

T C

𝑠𝑖𝑛𝜃 =
+

+
⎯⎯= +

𝑐𝑜𝑠𝜃 =
+

+
⎯⎯= +

𝑡𝑎𝑛𝜃 =
+

+
⎯⎯= +

𝑠𝑖𝑛𝜃 =
+

+
⎯⎯= +

𝑐𝑜𝑠𝜃 =
−

+
⎯⎯= −

𝑡𝑎𝑛𝜃 =
+

−
⎯⎯= −

𝑠𝑖𝑛𝜃 =
−

+
⎯⎯= −

𝑐𝑜𝑠𝜃 =
−

+
⎯⎯= −

𝑡𝑎𝑛𝜃 =
−

−
⎯⎯= +

𝑠𝑖𝑛𝜃 =
−

+
⎯⎯= −

𝑐𝑜𝑠𝜃 =
+

+
⎯⎯= +

𝑡𝑎𝑛𝜃 =
−

+
⎯⎯= −

Remember: the 
hypotenuse is 
always positive. 

(+)ଶ + (+)ଶ= +

√+
⎯⎯  = +

(+)ଶ+(−)ଶ= +

√+
⎯⎯  = +

C12 - 4.3 - ASTC Notes
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1

1

√2
⎯⎯ 

   45o

  45o

√3
⎯⎯ 

1

2

   30o

   60o

√3
⎯⎯ 

> 1

60 > 30

60 must open 
up to the root 3. 
And Vice Versa

Right Isosceles, with sides =1 Half an equilateral with sides 2

60௢ 60௢

60௢

60௢

30௢

2

2

2

2

1

√3
⎯⎯ 

= ඥ2ଶ − 1ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑏 = ඥ𝑐ଶ − 𝑎ଶ
⎯⎯⎯⎯⎯⎯⎯ 

11

√2
⎯⎯ 

= ඥ1ଶ + 1ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑐 = ඥ𝑎ଶ + 𝑏ଶ
⎯⎯⎯⎯⎯⎯⎯ 

45௢ 45௢

Diagonal of a square with sides lengths of 1

sin
π

3
⎯⎯=

√3
⎯⎯ 

2
⎯⎯⎯

cos
π

3
⎯⎯=

1

2
⎯⎯

tan
π

3
⎯⎯=

√3
⎯⎯ 

1
⎯⎯⎯

sin
π

6
⎯⎯=

1

2
⎯⎯

cos
π

6
⎯⎯=

√3
⎯⎯ 

2
⎯⎯⎯

tan
π

6
⎯⎯=

1

√3
⎯⎯ ⎯⎯⎯

cos
π

4
⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

tan
π

4
⎯⎯=

1

1
⎯⎯

sin
π

4
⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

𝜋

4
⎯⎯

𝜋

4
⎯⎯

𝜋

3
⎯⎯

𝜋

6
⎯⎯

C12 - 4.3 - Special Triangles 30,45,60 sin/cos/tan Notes
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sin
𝜋

6
⎯⎯= ?

0 ,
12𝜋

6
⎯⎯⎯⎯

6𝜋

6
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

sin
𝜋

6
⎯⎯=

1

2
⎯⎯ 

𝜋

6
⎯⎯

1
2

√3
⎯⎯ 

sin
5𝜋

6
⎯⎯⎯= ?

sin
7𝜋

6
⎯⎯⎯= ? sin

11𝜋

6
⎯⎯⎯⎯= ?

sin
5𝜋

6
⎯⎯⎯=

1

2
⎯⎯

0 ,
12𝜋

6
⎯⎯⎯⎯

6𝜋

6
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

sin
7𝜋

6
⎯⎯⎯= −

1

2
⎯⎯ sin

11𝜋

6
⎯⎯⎯⎯= −

1

2
⎯⎯

0 ,
12𝜋

6
⎯⎯⎯⎯

6𝜋

6
⎯⎯⎯

𝐴𝑆

𝑇
𝐶

0 ,
12𝜋

6
⎯⎯⎯⎯

6𝜋

6
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

2

1

√3
⎯⎯ 

√3
⎯⎯ 

√3
⎯⎯ 

1
2

1
2

𝜋

6
⎯⎯

𝜋

6
⎯⎯

𝜋

6
⎯⎯

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯ 𝑐𝑜𝑠𝜃 =

𝐴

𝐻
⎯⎯ 𝑡𝑎𝑛𝜃 =

𝑂

𝐴
⎯⎯

𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯ =

𝐻

𝑂
⎯⎯ 𝑠𝑒𝑐𝜃 =

1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ =

𝐻

𝐴
⎯⎯ 𝑐𝑜𝑡𝜃 =

1

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯=

𝐴

𝑂
⎯⎯

C12 - 4.3 -
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cos
𝜋

6
⎯⎯= ?

0 ,
12𝜋

6
⎯⎯⎯⎯

6𝜋

6
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

cos
𝜋

6
⎯⎯=

√3
⎯⎯ 

2
⎯⎯⎯ 

𝜋

6
⎯⎯

1

2

√3
⎯⎯ 

sin
𝜋

3
⎯⎯= ? sin

𝜋

3
⎯⎯=

√3
⎯⎯ 

2
⎯⎯⎯

0 , 2𝜋3𝜋

3
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

2

1

√3
⎯⎯ 

𝜋

3
⎯⎯

sin
𝜋

4
⎯⎯= ?

0 , 2𝜋
4𝜋

4
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

𝜋

4
⎯⎯

1

1
0 , 2𝜋

𝐴𝑆

𝑇 𝐶

1

𝜋

4
⎯⎯

sin
𝜋

4
⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

√2
⎯⎯ 

1

√2
⎯⎯ 

tan
π

4
⎯⎯= ?

tan
𝜋

4
⎯⎯= 1

cos
5𝜋

6
⎯⎯⎯= ? cos

5𝜋

6
⎯⎯⎯= −

√3
⎯⎯ 

2
⎯⎯⎯

0 ,
12𝜋

6
⎯⎯⎯⎯

𝐴𝑆

𝑇 𝐶

2

1

√3
⎯⎯ 

𝜋

6
⎯⎯

tan
5𝜋

3
⎯⎯⎯= ?

tan
5𝜋

3
⎯⎯⎯= −√3

⎯⎯ 

0 , 2𝜋3𝜋

3
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

√3
⎯⎯ 

1

2

𝜋

3
⎯⎯

6𝜋

3
⎯⎯⎯

4𝜋

4
⎯⎯⎯ 8π

4
⎯⎯⎯

8π

4
⎯⎯⎯

6𝜋

6
⎯⎯⎯

6𝜋

6
⎯⎯⎯

C12 - 4.3 -
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Solve for 𝜽, 𝟎𝒐 ≤ 𝜽 < 𝟐𝝅.

𝑠𝑖𝑛𝜃 =
1

2
⎯⎯

2

√3
⎯⎯ 

1

2

Draw two triangles where sin 𝜃 is positive: ASTC Quadrant I, II 

Label triangles based on special triangles/SOH CAH TOA
Label the reference angle according to special triangles.

Draw an arrow from the principal axis to:
The first and second terminal arm. 

𝜃௦௧௣ =
π

6
⎯⎯ 𝜃௦௧௣ = π −

π

6
⎯⎯

        =
6π

6
⎯⎯⎯−

π

6
⎯⎯

        =
5π

6
⎯⎯⎯

𝜃௦௧௣ =
π

6
⎯⎯,

5π

6
⎯⎯⎯ 

sin (
π

6
⎯⎯) =

1

2
⎯⎯ sin (

5π

6
⎯⎯⎯) =

1

2
⎯⎯

Solve for 𝜽, 𝟎𝒐 ≤ 𝜽 < 𝟐𝝅 𝒂𝒏𝒅 𝒔𝒕𝒂𝒕𝒆 𝒕𝒉𝒆 𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏.

𝜃௦௧௣ = 𝜋 −
π

4
⎯⎯

𝜃௦௧௣ =
4𝜋

4
⎯⎯⎯−

π

4
⎯⎯

𝜃௦௧௣ =
3𝜋

4
⎯⎯⎯

𝜃௦௧௣ = π +
π

4
⎯⎯

𝜃௦௧௣ =
4π

4
⎯⎯⎯+

π

4
⎯⎯

𝜃௦௧௣ =
5𝜋

4
⎯⎯⎯

𝜃௦௧௣ =
3π

4
⎯⎯⎯,

5π

4
⎯⎯⎯ 

𝑐𝑜𝑠𝑥 = −
1

√2
⎯⎯ ⎯⎯⎯

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

                                    

π

6
⎯⎯

5π

6
⎯⎯⎯

π

6
⎯⎯

𝜃 =
3π

4
⎯⎯⎯± 2𝜋𝑛, 𝑛 ∈ 𝐼 𝜃 =

5π

4
⎯⎯⎯ ± 2𝜋𝑛, 𝑛 ∈ 𝐼

Solve for the arrows 𝜃௦௧௣

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

π

4
⎯⎯

π

4
⎯⎯

1

1

√2
⎯⎯ 

√2
⎯⎯ 

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

π

6
⎯⎯

1
√3

⎯⎯ 

Check your answer: 

1

1

√3
⎯⎯ 

2

𝜋
6

𝜋
31

1
√2

⎯⎯    𝜋
     4   𝜋

    4

1

C12 - 4.3 - ଵ

ଶ
Notes 
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Solve for 𝜽, 𝟎𝒐 ≤ 𝜽 < 𝟐𝝅 𝒂𝒏𝒅 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏

sin𝜃 = 0.8

AS

T C

0.8

Draw two triangles where sin 𝜃 is positive:
ASTC Quadrant I, II 

Label the triangles according to SOH CAH TOA

𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝜃௥:

Draw an arrow from the principal axis to the first terminal arm, 
draw an arrow from the principal axis to the second terminal arm. 

Solve for the arrows 𝜃௦௧௣

Check your answer: 
𝜃௦௧௣ = 0.93 𝜃௦௧௣ = 𝜋 − 0.93

         = 2.21

𝜃௦௧௣ = 0.93, 2.21 

𝑠𝑖𝑛0.93 = 0.8 𝑠𝑖𝑛2.21 = 0.8

𝑠𝑖𝑛𝜃 =
0.8

1
⎯⎯⎯=

8

10
⎯⎯⎯

11
0.8

𝑠𝑖𝑛𝜃 =
0.8

1
⎯⎯⎯

      𝜃௥ = sinିଵ ቆ+
0.8

1
⎯⎯⎯ቇ

      𝜃௥ = 0.93
   0.93    0.93

8101
0.8

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

                                    𝜃 = 0.93 ± 2𝜋𝑛, 𝑛 ∈ 𝐼
𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

𝜃 = 2.21 ± 2𝜋𝑛, 𝑛 ∈ 𝐼

𝜃௥ = sinିଵ(+
𝑂

𝐻
⎯⎯)

𝐴
𝑆

𝑇 𝐶

0𝜋

(−4,3)

3

4

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

3ଶ + 4ଶ = 𝑐ଶ

9 + 16 = 𝑐ଶ

        25 = 𝑐ଶ

     √25
⎯⎯⎯ 

= ඥ𝑐ଶ
⎯⎯ 

           5 = 𝑐

5

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝑡𝑎𝑛𝜃 =
3

−4
⎯⎯⎯

𝑡𝑎𝑛𝜃 = −0.75
       𝜃 = tanିଵ(+0.75)

      𝜃 = 0.644

𝜋 − 0.644 = 2.50

𝜃௥ = 0.644

𝜃௦௧௣ = 2.5

𝐹𝑖𝑛𝑑 𝑠𝑖𝑛𝑥, 𝑐𝑜𝑥, 𝑡𝑎𝑛𝑥, 𝑐𝑠𝑐𝑥, 𝑠𝑒𝑐𝑥, 𝑎𝑛𝑑 𝑐𝑜𝑡𝑥 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡. 𝐹𝑖𝑛𝑑 𝜃௦௧௣

𝑠𝑖𝑛𝜃 = +
3

5
⎯⎯

𝑐𝑜𝑠𝜃 = −
4

5
⎯⎯

𝑡𝑎𝑛𝜃 = −
3

4
⎯⎯

𝜃௦௧௣ = 2.50

𝑐𝑠𝑐𝑥 = +
5

3
⎯⎯

𝑠𝑒𝑐𝑥 = −
5

4
⎯⎯

𝑐𝑜𝑡𝑥 = −
4

3
⎯⎯

Only inverse positives = 𝜃௥

Only inverse positives = 𝜃௥

3.14 0

C12 - 4.3 - Notes 
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sec
𝜋

6
⎯⎯= ?

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

sec
𝜋

6
⎯⎯=

2

√3
⎯⎯ ⎯⎯⎯ 

𝜋

6
⎯⎯

1

2

√3
⎯⎯ 

csc
𝜋

3
⎯⎯= ? csc

𝜋

3
⎯⎯=

2

√3
⎯⎯ ⎯⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

2

1

√3
⎯⎯ 

𝜋

3
⎯⎯

csc
𝜋

4
⎯⎯= ?

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

𝜋

4
⎯⎯

1

1
0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

1

𝜋

4
⎯⎯

csc
𝜋

4
⎯⎯= √2

⎯⎯ 

√2
⎯⎯ 

1

√2
⎯⎯ 

cot
π

4
⎯⎯= ?

cot
𝜋

4
⎯⎯= 1

sec
5𝜋

6
⎯⎯⎯= ?

sec
5𝜋

6
⎯⎯⎯= −

2

√3
⎯⎯ ⎯⎯⎯ 

0 , 2𝜋𝜋

𝐴𝑆

𝑇
𝐶

2

1

√3
⎯⎯ 

𝜋

6
⎯⎯

cot
5𝜋

3
⎯⎯⎯= ?

cot
5𝜋

3
⎯⎯⎯= −

1

√3
⎯⎯ ⎯⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇
𝐶

√3
⎯⎯ 

1

2

𝜋

3
⎯⎯

sec
𝜋

6
⎯⎯≠ cos ቆ

6

π
⎯⎯ቇ

C12 - 4.3 -
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Solve for 𝜽, 𝟎𝒐 ≤ 𝜽 < 𝟐𝝅.

𝑐𝑠𝑐𝜃 =
2

1
⎯⎯

AS

T C

√3
⎯⎯ 

1

√3
⎯⎯ 

1
2

√3
⎯⎯ 

1
2

Draw two triangles where csc 𝜃 is positive:
ASTC Quadrant I, II 

Label the triangles according to special triangles/SOH CAH TOA

Label the reference angle according to special triangles.

Draw an arrow from the principal axis to the first terminal arm
Draw an arrow from the principal axis to the second terminal arm. 

𝜃௦௧௣ =
π

6
⎯⎯ 𝜃௦௧௣ = π −

π

6
⎯⎯

        =
6π

6
⎯⎯⎯−

π

6
⎯⎯

        =
5π

6
⎯⎯⎯

𝜃௦௧௣ =
π

6
⎯⎯,

5π

6
⎯⎯⎯ 

Solve for 𝜽, 𝟎𝒐 ≤ 𝜽 < 𝟐𝝅 𝒂𝒏𝒅 𝒔𝒕𝒂𝒕𝒆 𝒕𝒉𝒆 𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏.

AS

T C

1
2

√3
⎯⎯ 

1
2

𝜃௦௧௣ =
π

6
⎯⎯ 𝜃௦௧௣ = 2π −

π

6
⎯⎯

         =
11𝜋

6
⎯⎯⎯⎯

𝜃௦௧௣ =
π

6
⎯⎯,

11π

6
⎯⎯⎯⎯ 

𝑠𝑒𝑐𝑥 =
2

√3
⎯⎯ ⎯⎯⎯

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

                                    

π

6
⎯⎯

π

6
⎯⎯

π

6
⎯⎯

π

6
⎯⎯

𝜋

6
⎯⎯

𝜋

3
⎯⎯

𝜃 =
π

6
⎯⎯± 2𝜋𝑛, 𝑛 ∈ 𝐼 𝜃 =

11π

6
⎯⎯⎯⎯ ± 2𝜋𝑛, 𝑛 ∈ 𝐼

Solve for the arrows 𝜃௦௧௣

Check your answer: 

2

𝑂𝑅 𝑠𝑖𝑛𝜃 =
1

2
⎯⎯

𝑐𝑜𝑠𝜃 =
√3

⎯⎯ 

2
⎯⎯⎯

𝑐𝑜𝑡𝜃=0.1

𝑐𝑜𝑡𝜃 =
0.1

1
⎯⎯⎯=

1

10
⎯⎯⎯

𝑡𝑎𝑛𝜃 =
1

0.1
⎯⎯⎯=

10

1
⎯⎯⎯

       𝜃 = tanିଵ(10)
       𝜃 = 84.24଴

…
       𝜃 = 84.24, 264.29଴
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1
1

2
⎯⎯

2

1

𝑆𝑝𝑒𝑐𝑖𝑎𝑙 𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒

(𝑥,
1

2
⎯⎯)

(𝑥, 1)

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯

𝑠𝑖𝑛𝜃 =
1

2
⎯⎯

𝜃 = 30଴

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯

𝑠𝑖𝑛𝜃 =

1
2
⎯⎯

1
⎯⎯

𝑠𝑖𝑛𝜃 =
1

2
⎯⎯

𝑠𝑖𝑛𝜃 = 𝑦

C12 - 4.4 - Sine Definition Notes
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𝑠𝑖𝑛𝜃 =
𝑂𝑝𝑝

𝐻𝑦𝑝
⎯⎯⎯⎯

𝑠𝑖𝑛𝜃 =
𝑦

1 
⎯⎯

𝑠𝑖𝑛𝜃 = 𝑦

𝑐𝑜𝑠𝜃 =
𝐴𝑑𝑗

𝐻𝑦𝑝
⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 =
𝑥

1
⎯⎯

𝑐𝑜𝑠𝜃 = 𝑥

𝑡𝑎𝑛𝜃 =
𝑂𝑝𝑝

𝐴𝑑𝑗
⎯⎯⎯⎯

𝑡𝑎𝑛𝜃 =
𝑦

𝑥
⎯⎯

𝑠𝑖𝑛0 =
0

1
⎯⎯

𝑠𝑖𝑛0 = 0

𝑠𝑖𝑛(
3π

2
⎯⎯⎯) =

−1

1
⎯⎯⎯

𝑠𝑖𝑛(
3π

2
⎯⎯⎯) = −1

𝑐𝑜𝑠 ቆ
3π

2
⎯⎯⎯ቇ =

0

1
⎯⎯

𝑐𝑜𝑠(
3π

2
⎯⎯⎯) = 0

𝑐𝑜𝑠2𝜋 =
1

1
⎯⎯

𝑐𝑜𝑠2𝜋 = 1

𝑡𝑎𝑛0 =
0

1
⎯⎯

𝑡𝑎𝑛0 = 0

tan (
3π

2
⎯⎯⎯) =

−1

0
⎯⎯⎯

𝑡𝑎𝑛(
3π

2
⎯⎯⎯) = 𝑈𝑁𝐷

(1,0)(-1,0)

(0,1)

𝑥 = 𝐴𝑑𝑗

𝑦 = 𝑂𝑝𝑝

𝑟 = 𝐻𝑦𝑝

𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑢𝑛𝑖𝑡 𝑐𝑖𝑟𝑐𝑙𝑒 = 1
                                  𝐻𝑦𝑝 =  1

(0,-1)

1

1
𝑦

𝑥

(𝑥, 𝑦)

(𝑐𝑜𝑠𝑥, 𝑠𝑖𝑛𝑥)

𝜃

3π

2
⎯⎯⎯

𝜋
0, 2𝜋

π

2
⎯⎯

𝑐𝑠𝑐𝜃 =
𝐻𝑦𝑝

𝑂𝑝𝑝
⎯⎯⎯⎯

𝑐𝑠𝑐𝜃 =
1

𝑦
⎯⎯

𝑠𝑒𝑐𝜃 =
𝐻𝑦𝑝

𝐴𝑑𝑗
⎯⎯⎯⎯

𝑠𝑒𝑐𝜃 =
1

𝑥
⎯⎯

𝑐𝑜𝑡𝜃 =
𝐴𝑑𝑗

𝑂𝑝𝑝
⎯⎯⎯⎯

𝑐𝑜𝑡𝜃 =
𝑥

𝑦
⎯⎯

𝑐𝑜𝑡0 =
0

1
⎯⎯

𝑐𝑜𝑡0 = 0

𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑐𝑠𝑐0 =
1

𝑠𝑖𝑛0
⎯⎯⎯⎯

𝑐𝑠𝑐0 =
1

0
⎯⎯

𝑐𝑠𝑐θ = 𝑢𝑛𝑑

𝑐𝑠𝑐𝜃 =
1

0
⎯⎯

𝑐𝑠𝑐0 = 𝑢𝑛𝑑

     𝑠𝑒𝑐𝜃 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

sec ቀ
π

2
⎯⎯ቁ =

1

cos ቀ
π
2
⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯

sec ቀ
π

2
⎯⎯ቁ =

1

0
⎯⎯

sec ቀ
π

2
⎯⎯ቁ = 𝑢𝑛𝑑

C11 - 4.4 - Unit Circle Quadrantal Angle Notes
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Solve for 𝜽  𝟎𝒐 ≤ 𝜽 < 𝟐𝝅, 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏.

sin2𝜃 =
ଵ

ଶ
⎯

AS

T C

√3
⎯⎯ 

1
2

√3
⎯⎯ 

1
2

𝜋

6
⎯⎯

√3
⎯⎯ 

1
2

Draw two triangles where sin 𝑚 is positive:
ASTC Quadrant I, II 

Label the triangles according to special triangles 
and SOH CAH TOA

Label the reference angle according to
special triangles.

Draw an arrow from the principal axis to the first terminal arm
Draw an arrow from the principal axis to the second terminal arm. 

Solve for the arrows 𝜃௦௧௣
𝑚௦௧௣ =

π

6
⎯⎯ 𝑚௦௧௣ = 𝜋 −

𝜋

6
⎯⎯

           =
5𝜋

6
⎯⎯⎯

𝑚௦௧௣ =
𝜋

6
⎯⎯,

5𝜋

6
⎯⎯⎯ 

sin
𝜋

6
⎯⎯=

1

2
⎯⎯ sin

5𝜋

6
⎯⎯⎯=

1

2
⎯⎯

𝐿𝑒𝑡 𝑚 = 2𝜃sin 𝑚 =
1

2
⎯⎯

Substitute 2𝜃 back in for 𝑚.  𝑚 =
𝜋

6
⎯⎯

2𝜃 =
𝜋

6
⎯⎯

   𝜃 =
𝜋

6 × 2
⎯⎯⎯⎯⎯

    𝜃 =
𝜋

12
⎯⎯⎯

 𝑚 =
5𝜋

6
⎯⎯⎯

2𝜃 =
5𝜋

6
⎯⎯⎯

𝜃 =
5𝜋

6 × 2
⎯⎯⎯⎯⎯

  𝜃 =
5𝜋

12
⎯⎯⎯

𝑦 = 𝑠𝑖𝑛𝜃
𝑦 = 𝑠𝑖𝑛2𝜃

𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

𝜃 =
𝜋

12
⎯⎯⎯± 𝜋𝑛, 𝑛 ∈ 𝐼

𝑝 =  
2𝜋

𝑏
⎯⎯⎯

𝑝 =
2𝜋

2
⎯⎯⎯

    = 𝜋

𝜃 = 𝜃௦௧௣ ± 𝑝

𝜃 =
𝜋

12
⎯⎯⎯+ 𝜋

𝜃 =
13𝜋

12
⎯⎯⎯⎯

𝜃 = 𝜃௦௧௣ ± 𝑝

𝜃 =
5𝜋

12
⎯⎯⎯+ 𝜋

𝜃 =
17𝜋

12
⎯⎯⎯⎯

𝜋

12
⎯⎯⎯

5𝜋

12
⎯⎯⎯

17𝜋

12
⎯⎯⎯⎯

𝑝

Check your answer: 

𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

𝜃 =
5𝜋

12
⎯⎯⎯± 𝜋𝑛, 𝑛 ∈ 𝐼

𝜋

6
⎯⎯

𝜋

6
⎯⎯

𝜋

3
⎯⎯

13𝜋

12
⎯⎯⎯⎯

General Solution:

𝜃 =
𝜋

12
⎯⎯⎯,

5𝜋

12
⎯⎯⎯,

13𝜋

12
⎯⎯⎯⎯,

17𝜋

12
⎯⎯⎯⎯

𝑠𝑖𝑛𝑚 =
1

2
⎯⎯

𝜃 =
13π

12
⎯⎯⎯⎯+ 𝜋

𝜃 =
25𝜋

12
⎯⎯⎯⎯> 2𝜋

𝑦 =
1

2
⎯⎯

Add/Subtract 
period until 
outside of the 
domain.

The usual number of 
answers in the 
domain times b.

C12 - 4.5 - Special Triangles Notes
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sin ቆ
π

4
⎯⎯(𝑥 − 6)ቇ =

1

2
⎯⎯

                    𝑠𝑖𝑛𝑚 =
1

2
⎯⎯

                   …

cos ቀ
π

2
⎯⎯𝑥ቁ = 0

       𝑐𝑜𝑠𝑚 = 0

      …

𝑙𝑒𝑡 𝑚 =
π

4
⎯⎯(𝑥 − 6)

𝑙𝑒𝑡 𝑚 =
π

2
⎯⎯𝑥

tan(𝑥 − 1) = −0.2
         𝑡𝑎𝑛𝑚 = −0.2
      
         …

𝑙𝑒𝑡 𝑚 = 𝑥 − 1

       𝑚 = 2.94
𝑥 − 1 = 2.94

        𝑥 = 3.94

       𝑚 = 6.09
𝑥 − 1 = 6.09

        𝑥 = 7.09

              𝑚 =
π

6
⎯⎯

π

4
⎯⎯(𝑥 − 6) =

𝜋

6
⎯⎯

       𝑥 − 6 =
2

3
⎯⎯

              𝑥 =
20

3
⎯⎯⎯

              𝑥 = 6.67

             𝑚 =
5𝜋

6
⎯⎯⎯

π

4
⎯⎯(𝑥 − 6) =

5𝜋

6
⎯⎯⎯

       𝑥 − 6 =
10

3
⎯⎯⎯

               𝑥 =
28

3
⎯⎯⎯

               𝑥 = 9.33

  𝑚 =
π

2
⎯⎯

𝜋

2
⎯⎯𝑥 =

π

2
⎯⎯

   𝑥 = 1

  𝑚 =
3π

2
⎯⎯⎯

𝜋

2
⎯⎯𝑥 =

3𝜋

2
⎯⎯⎯

   𝑥 = 3

𝑝 =
π

𝑏
⎯⎯

𝑝 =
π

1
⎯⎯

𝑝 = 𝜋

𝑥 = 7.09 − 𝜋

𝑥 = 3.94

𝑥 = 3.94 − 𝜋

𝑥 = 0.80

Reject

𝑝 =
2π

𝑏
⎯⎯⎯

𝑝 =
2π
π
2
⎯⎯

⎯⎯⎯

𝑝 = 2𝜋 ×
2

𝜋
⎯⎯

𝑝 = 4𝑥 = 1 + 4

𝑥 = 5

𝑥 = 3 + 4

𝑥 = 7 Reject

𝑝 =
2π

𝑏
⎯⎯⎯

𝑝 =
2π
π
4
⎯⎯

⎯⎯⎯

𝑝 = 8

𝑥 = 6.67 − 8

𝑥 = −1.33

𝑥 = 9.33 − 8

𝑥 = 1.33

2𝑠𝑖𝑛𝑥 + 1 = 0
        2𝑠𝑖𝑛𝑥 = −1

           𝑠𝑖𝑛𝑥 = −
1

2
⎯⎯

               ---

0 ≤ 𝜃 < 2𝜋

𝑠𝑖𝑛𝑥 = 𝑥 − 1 𝑦 = 𝑠𝑖𝑛𝑥
𝑦 = 𝑥 − 1

Find Intersection𝑥 = 1.93

5 − 3𝑐𝑜𝑠𝑥 = 4
     −3𝑐𝑜𝑠𝑥 = −1

           𝑐𝑜𝑠𝑥 =
1

3
⎯⎯

          ---

Add/Subtract 
period until 
outside of the 
domain.

The usual number of 
answers in the 
domain times b.

C12 - 4.5 - Algebra Period Equations Notes
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3𝑡𝑎𝑛𝑥 = 5 + 𝑡𝑎𝑛𝑥
      3𝑚 = 5 + 𝑚
      2𝑚 = 5
        𝑚 = 2.5
   𝑡𝑎𝑛𝑥 = 2.5

  ….

1 + 𝑠𝑖𝑛𝑥 = 4𝑠𝑖𝑛𝑥
     1 + 𝑚 = 4𝑚
          3𝑚 = 1

             𝑚 =
1

3
⎯⎯

         𝑠𝑖𝑛𝑥 =
1

3
⎯⎯

           …..

𝑙𝑒𝑡 𝑚 = 𝑡𝑎𝑛𝑥 𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥 − 𝑐𝑠𝑐𝑥 = 0

𝑠𝑖𝑛𝑥 −
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ = 0

          𝑚 −
1

𝑚
⎯⎯= 0

        ቆ𝑚 −
1

𝑚
⎯⎯= 0ቇ × 𝑚

        𝑚ଶ − 1 = 0
 (𝑚 + 1)(𝑚 − 1) = 0

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

     𝑚 = 1
𝑠𝑖𝑛𝑥 = 1

….

     𝑚 = −1
𝑠𝑖𝑛𝑥 = −1

….

Identities

     5 − 2𝑐𝑠𝑐𝑥 = 0

5 − 2 ×
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ = 0

             5 −
2

𝑚
⎯⎯= 0

                      5 =
2

𝑚
⎯⎯

                     𝑚 =
2

5
⎯⎯

Identities

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

     𝑚 = 0.4
𝑠𝑖𝑛𝑥 = 0.4

….

𝑐𝑠𝑐𝜃 =
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯= −

1

3
⎯⎯

𝑚

𝑚 + 1
⎯⎯⎯⎯⎯⎯= −

1

3
⎯⎯

     3𝑚 = −𝑚 − 1

        𝑚 = −
1

4
⎯⎯

    𝑐𝑜𝑠𝑥 = −
1

4
⎯⎯

    ----

𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝑥 = 2𝑠𝑖𝑛𝑥 5𝑐𝑜𝑠𝑥 − 3𝑐𝑜𝑠𝑥 = 2𝑐𝑜𝑠𝑥 Add/Subtract Like Terms

𝐴𝑙𝑔𝑒𝑏𝑟𝑎

2𝑠𝑖𝑛𝑥 = 4
   𝑠𝑖𝑛𝑥 = 2

No Solution

𝐹𝑎𝑐𝑡𝑜𝑟

𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑠𝑥
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ = 1

𝑡𝑎𝑛𝑥 = 1
…

       𝑥 =
𝜋

4
⎯⎯,

5𝜋

4
⎯⎯⎯

𝑚 = 𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥 ≠ 0

C12 - 4.6 - Equations Algebra Notes
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sin 𝑥 − sinଶ 𝑥

𝑠𝑖𝑛𝑥(1 − 𝑠𝑖𝑛𝑥)

−𝑠𝑖𝑛𝑥 + 1 = 1 − 𝑠𝑖𝑛𝑥

 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠
  𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠

      (1 + 𝑐𝑜𝑠𝑥)(1 − 𝑐𝑜𝑠𝑥)
  1 − 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝑥 − cosଶ 𝑥

                1 − cosଶ 𝑥

                1 − sinଶ 𝑥

      (1 + 𝑠𝑖𝑛𝑥)(1 − 𝑠𝑖𝑛𝑥)

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥(𝑠𝑖𝑛𝑥 + 1)

𝑅𝑒𝑎𝑟𝑎𝑛𝑔𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑇𝑒𝑟𝑚𝑠2 + 𝑠𝑖𝑛𝑥 + sinଶ 𝑥 = sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 + 2

           sinଶ 𝑥 − cosଶ 𝑥 

(𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)(𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥)

        𝑚ଶ−𝑛ଶ

(𝑚 + 𝑛)(𝑚 − 𝑛)

sinଶ 𝜃 + 2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + cosଶ 𝜃
(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)

           (𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥)ଶ

                  cosସ 𝑥 − sinସ 𝑥
(cosଶ 𝑥 − sinଶ 𝑥)(cosଶ 𝑥 + sinଶ 𝑥) 
                    (𝑐𝑜𝑠2𝑥)(1)

                         𝑐𝑜𝑠2𝑥

          𝑚ସ  − 𝑛ସ 
(𝑚ଶ + 𝑛ଶ)(𝑚ଶ − 𝑛ଶ)

𝑚ଶ + 2𝑚𝑛 + 𝑛ଶ

(𝑚 + 𝑛)(𝑚 + 𝑛)

sinଶ 𝜃 + cosଶ 𝜃 = 1
𝑐𝑜𝑠2𝜃 = cosଶ 𝜃 − sinଶ 𝜃

Identities

𝑛𝑚 + 𝑚
𝑚(𝑛 + 1)

𝑚 = 𝑠𝑖𝑛𝑥
sin 𝑥 − sinଶ 𝑥
𝑚 − 𝑚ଶ

𝑚(1 − 𝑚)

𝑠𝑖𝑛𝑥(1 − 𝑠𝑖𝑛𝑥)

𝑐𝑜𝑠𝑥(𝑐𝑜𝑠𝑥 + 1)

cosଶ 𝑥 + 𝑐𝑜𝑠𝑥 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛

𝐹𝑎𝑐𝑡𝑜𝑟

𝑛 = 𝑠𝑖𝑛𝑥
𝑚 = 𝑐𝑜𝑠𝑥

𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
(𝑚 + 𝑛)(𝑚 − 𝑛)
        𝑚ଶ − 𝑛ଶ

𝐹𝑎𝑐𝑡𝑜𝑟

cosଶ 𝑥 − 1

(𝑐𝑜𝑠𝑥 + 1)(𝑐𝑜𝑠𝑥 − 1)

         𝑎ଶ−1
(𝑎 + 1)(𝑎 − 1)

sinଶ 𝑥 + 𝑡𝑎𝑛𝑥 + cosଶ 𝑥 = sinଶ 𝑥 + cosଶ 𝑥 + 𝑡𝑎𝑛𝑥 = 1 + 𝑡𝑎𝑛𝑥

        1 − 𝑎ଶ

(1 − 𝑎)(1 + 𝑎)

   sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 2
        𝑚ଶ + 𝑚 − 2
     (𝑚 + 2)(𝑚 − 1)

(𝑠𝑖𝑛𝑥 + 2)(𝑠𝑖𝑛𝑥 − 1)

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

   sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 2

(𝑠𝑖𝑛𝑥 + 2)(𝑠𝑖𝑛𝑥 − 1)

(𝑐𝑜𝑠𝑥 + 1)(𝑐𝑜𝑠𝑥 − 2)

    cosଶ 𝑥 − 𝑐𝑜𝑠𝑥 − 2

(𝑚 + 1)(𝑚 − 2)
𝑚ଶ − 𝑚 − 2

𝑚(𝑚 + 1)
𝑚ଶ + 𝑚
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   sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 2 = 0
        𝑚ଶ + 𝑚 − 2 = 0
(𝑚 + 2)(𝑚 − 1) = 0

𝐹𝑎𝑐𝑡𝑜𝑟

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

     𝑚 = −2
𝑠𝑖𝑛𝑥 = −2

    𝑚 = 1
𝑠𝑖𝑛𝑥 = 1

..𝑅𝑒𝑗𝑒𝑐𝑡

𝑙𝑒𝑡 𝑚 = 𝑐𝑜𝑠𝑥
   cosଶ 𝑥 + 𝑐𝑜𝑠 𝑥 = 0
               𝑚ଶ + 𝑚 = 0
           𝑚(𝑚 + 1) = 0

     𝑚 = 0
𝑐𝑜𝑠𝑥 = 0
…

     𝑚 = −1
𝑐𝑜𝑠𝑥 = −1
…

𝑥 =
π

2
⎯⎯,

3π

2
⎯⎯⎯ 𝑥 = 𝜋

−1 ≤ 𝑠𝑖𝑛𝑥 ≤ 1

−1 ≤ 𝑐𝑜𝑠𝑥 ≤ 1

2 sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 1 = 0
           2𝑚ଶ + 𝑚 − 1 = 0
…
   (2𝑚 − 1)(𝑚 + 1) = 0

     𝑚 =
1

2
⎯⎯

𝑠𝑖𝑛𝑥 =
1

2
⎯⎯

   ….

     𝑚 = −1
𝑠𝑖𝑛𝑥 = −1

…

𝑙𝑒𝑡 𝑚 = 𝑠𝑖𝑛𝑥

3𝑐𝑜𝑠ଶ𝑥 − 8𝑐𝑜𝑠𝑥 − 5 = 0
           3𝑚ଶ − 8𝑚 − 5 = 0
…

𝑙𝑒𝑡 𝑚 = 𝑐𝑜𝑠𝑥

Quadform

   cosଶ 𝑥 + 𝑐𝑜𝑠𝑥 = 0
𝑐𝑜𝑠𝑥(𝑐𝑜𝑠𝑥 + 1) = 0

𝑐𝑜𝑠𝑥 = 0

….

𝑐𝑜𝑠𝑥 + 1 = 0
        𝑐𝑜𝑠𝑥 = −1

     ….

𝐹𝑎𝑐𝑡𝑜𝑟

𝐹𝑎𝑐𝑡𝑜𝑟

𝑥 =
π

2
⎯⎯,

3π

2
⎯⎯⎯

𝑥 = 𝜋

𝑚 = 3.18 𝑚 = −.52

𝑐𝑜𝑠𝑥 = −.52
…

𝑥 = 2.12 𝑥 = 4.16

𝑥 =
π

2
⎯⎯

𝑥 =
π

6
⎯⎯,

5π

6
⎯⎯⎯

𝑥 =
3𝜋

2
⎯⎯⎯
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           𝑠𝑖𝑛𝑥 − cosଶ 𝑥 − 1 = 0
𝑠𝑖𝑛𝑥 − (1 − sinଶ 𝑥) − 1 = 0
    𝑠𝑖𝑛𝑥 − 1 + sinଶ 𝑥 − 1 = 0
            sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 2 = 0

                       ---

Identities

cosଶ 𝑥 = 1 − sinଶ 𝑥

         𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠𝑥 = 0
2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝑥 = 0
   𝑐𝑜𝑠𝑥(2𝑠𝑖𝑛𝑥 − 1) = 0

𝑐𝑜𝑠𝑥 = 0

----

2𝑠𝑖𝑛𝑥 − 1 = 0

          𝑠𝑖𝑛𝑥 =
1

2
⎯⎯

      …..

Identities

𝑠𝑖𝑛2𝜃 = 2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃

              𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠2𝑥 = 0
𝑠𝑖𝑛𝑥 − (1 − 2 sinଶ 𝑥) = 0
    2 sinଶ 𝑥 + 𝑠𝑖𝑛𝑥 − 1 = 0

                  ….

Identities

𝑐𝑜𝑠2𝑥 = 1 − 2 sinଶ 𝑥

                    1 + 𝑐𝑜𝑠𝑥 = 𝑠𝑖𝑛𝑥
              (1 + 𝑐𝑜𝑠𝑥)ଶ = (𝑠𝑖𝑛𝑥)ଶ

1 + 2𝑐𝑜𝑠𝑥 + cosଶ 𝑥 = sinଶ 𝑥
1 + 2𝑐𝑜𝑠𝑥 + cosଶ 𝑥 = 1 − cosଶ 𝑥
     2 cosଶ 𝑥 + 2𝑐𝑜𝑠𝑥 = 0 
     2𝑐𝑜𝑠𝑥(𝑐𝑜𝑠𝑥 + 1) = 0

𝑐𝑜𝑠𝑥 = 0

….

𝑐𝑜𝑠𝑥 = −1

….

𝑐𝑜𝑠𝑥𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛𝑥𝑠𝑖𝑛2𝑥 = −1
𝑐𝑜𝑠𝑥𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛𝑥𝑠𝑖𝑛2𝑥 = −1
                      cos(2𝑥 + 𝑥) = −1
                                  𝑐𝑜𝑠3𝑥 = 1
                                   ….

𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯= −

1

3
⎯⎯

𝑚

𝑚 + 1
⎯⎯⎯⎯⎯⎯= −

1

3
⎯⎯

     3𝑚 = −𝑚 − 1

        𝑚 = −
1

4
⎯⎯

    𝑐𝑜𝑠𝑥 = −
1

4
⎯⎯

    ----

cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

Identities
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𝑠𝑒𝑐𝜃
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 ≠ 0 𝜃 ≠
π

2
⎯⎯,

3π

2
⎯⎯⎯ 𝜃 ≠

π

2
⎯⎯+ 𝜋𝑛, 𝑛𝐸𝐼

𝑡𝑎𝑛𝜃
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝜃 + 1
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 + 1 ≠ 0
        𝑐𝑜𝑠𝜃 ≠ −1

𝜃 ≠ 𝜋 𝜃 ≠ 𝜋 + 2𝜋𝑛, 𝑛𝐸𝐼

𝑠𝑖𝑛𝜃 ≠ 0
𝑐𝑜𝑡𝜃
𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

1

𝑡𝑎𝑛𝜃
⎯⎯⎯⎯⎯

1

𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃
⎯⎯⎯⎯
⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝜃
1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

1

𝑐𝑜𝑡𝜃
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝜃
𝑠𝑖𝑛𝜃
⎯⎯⎯⎯
⎯⎯⎯⎯⎯

𝜃 ≠ 0, 𝜋 𝜃 ≠ 𝜋𝑛, 𝑛𝐸𝐼

𝑠𝑖𝑛𝜃 ≠ 0
𝑐𝑜𝑠𝜃 ≠ 0

Any Denominator ever can't equal zero!

…

1

𝑠𝑖𝑛𝜃 −
1
2
⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝜃 ≠ 0
𝑐𝑜𝑠𝜃 ≠ 0…

𝑠𝑖𝑛𝜃 −
1

2
⎯⎯≠ 0

        𝑠𝑖𝑛𝜃 ≠
1

2
⎯⎯

        …

1

sinଶ 𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯

sinଶ 𝑥 + 1 ≠ 0
        sinଶ 𝑥 ≠ −1

           𝑠𝑖𝑛𝑥 ≠ √−1
⎯⎯⎯ 

No Restrictions

1

cosଶ 𝑥 − 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯

cosଶ 𝑥 − 1 ≠ 0
        sinଶ 𝑥 ≠ 1
           𝑠𝑖𝑛𝑥 ≠ ±1

          …

General Solution0 ≤ 𝜃 < 2𝜋

𝑠𝑖𝑛𝜃 = 𝑦

𝑐𝑜𝑠𝜃 = 𝑦

𝑝 =
3π

2
⎯⎯⎯−

π

2
⎯⎯= 𝜋

Any 
denominator or 
any part of a 
fraction that 
will make a 
denominator 
zero.
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𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝜃, 0 ≤ 𝜃 < 2𝜋, 𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

𝑠𝑖𝑛𝜃 =
1

2
⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

11

√3
⎯⎯ 

√3
⎯⎯ 

2 2

π

6
⎯⎯

𝜃 =
5π

6
⎯⎯⎯

π

6
⎯⎯

𝜃 =
π

6
⎯⎯

𝜃 =
π

6
⎯⎯+ 2𝜋𝑛, 𝑛𝐸𝐼 𝜃 =

5π

6
⎯⎯⎯+ 2𝜋𝑛, 𝑛𝐸𝐼

π

6
⎯⎯

5π

6
⎯⎯⎯

13π

6
⎯⎯⎯⎯

17π

6
⎯⎯⎯⎯

𝜃 =
π

6
⎯⎯+ 2𝜋

𝜃 =
π

6
⎯⎯+

12𝜋

6
⎯⎯⎯⎯

𝜃 =
13π

6
⎯⎯⎯⎯

𝜃 =
5π

6
⎯⎯⎯+ 2𝜋

𝜃 =
5π

6
⎯⎯⎯+

12𝜋

6
⎯⎯⎯⎯

𝜃 =
17π

6
⎯⎯⎯⎯
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𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝜃, 0 ≤ 𝜃 < 2𝜋, 𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

0 , 2𝜋𝜋

𝐴𝑆

𝑇
𝐶

𝑡𝑎𝑛𝜃 = 1

π

4
⎯⎯

π

4
⎯⎯

𝜃 =
π

4
⎯⎯ 𝜃 =

5π

4
⎯⎯⎯

𝜃 =
π

4
⎯⎯+ 𝜋𝑛, 𝑛𝐸𝐼 𝜃 =

5π

4
⎯⎯⎯+ 𝜋𝑛, 𝑛𝐸𝐼

𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

𝑠𝑖𝑛𝜃 = 0

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

𝜃 = 0 𝜃 = 𝜋

𝜃 = 0 + 2𝜋𝑛, 𝑛𝐸𝐼 𝜃 = 𝜋 + 2𝜋𝑛, 𝑛𝐸𝐼

𝜃 = 𝜋𝑛, 𝑛𝐸𝐼

𝑠𝑖𝑛𝜃 = −1

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

𝜃 =
3π

2
⎯⎯⎯

𝜃 =
3𝜋

2
⎯⎯⎯+ 2𝜋𝑛, 𝑛𝐸𝐼

(1,0)(−1,0)

(0, −1)

0 , 2𝜋

𝜋

𝐴𝑆

𝑇 𝐶

𝑐𝑜𝑠𝜃 = −
1

4
⎯⎯

𝜃 = cosିଵ(
1

4
⎯⎯) 

𝜃 = 1.32

1.32

1.32

𝜃 = 1.82 𝜃 = 4.46

𝜃 = 1.82 + 2𝜋𝑛, 𝑛𝐸𝐼 𝜃 = 4.46 + 2𝜋𝑛, 𝑛𝐸𝐼

𝜋

4
⎯⎯,

5𝜋

4
⎯⎯⎯, …

𝜋

4
⎯⎯+ 𝑝 + 𝑝 + 𝑝 …
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𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝜃, 0 ≤ 𝜃 < 2𝜋, 𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝜃 = 𝜃௦௧௣ ± 𝑝𝑛, 𝑛 ∈ 𝐼

sinଶ 𝜃 =
1

2
⎯⎯

  𝑠𝑖𝑛𝜃 = ±
1

√2
⎯⎯ ⎯⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

π

4
⎯⎯

π

4
⎯⎯

π

4
⎯⎯

π

4
⎯⎯

𝜃 =
π

4
⎯⎯ 𝜃 =

3π

4
⎯⎯⎯ 𝜃 =

5π

4
⎯⎯⎯ 𝜃 =

7π

4
⎯⎯⎯

𝜃 =
π

4
⎯⎯+

𝜋

2
⎯⎯𝑛, 𝑛𝐸𝐼

tanଶ 𝜃 = 1
sinଶ 𝜃

cosଶ 𝜃
⎯⎯⎯⎯⎯⎯= 1

sinଶ 𝜃 = cosଶ 𝜃

𝜃 =
π

4
⎯⎯+

𝜋

2
⎯⎯𝑛, 𝑛𝐸𝐼

C12 - 4.7 - Square Root General Solutions
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0 ≤ 𝜃 < 2𝜋

0 , 2𝜋𝜋

0 , 2𝜋𝜋

0 , 2𝜋𝜋

0 , 2𝜋𝜋

0 ≤ 𝜃 < 𝜋

−𝜋 ≤ 𝜃 < 𝜋

−4𝜋 ≤ 𝜃 < 0

0 , 2𝜋𝜋

−2𝜋 ≤ 𝜃 < 0

C12 - 4.7 - Domain Change Notes
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0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

1

(
1

4
⎯⎯, 𝑦)

Solve the point on the unit circle

𝑥ଶ + 𝑦ଶ = 1

ቆ
1

4
⎯⎯ቇ

ଶ

+ 𝑦ଶ = 1

1

16
⎯⎯⎯+ 𝑦ଶ =

16

16
⎯⎯⎯

𝑦ଶ =
15

16
⎯⎯⎯

𝑦 = ±
√15

⎯⎯⎯ 

4
⎯⎯⎯⎯ ቆ

1

4
⎯⎯,

√15
⎯⎯⎯ 

4
⎯⎯⎯⎯ቇ

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

1

(𝑥,
1

2
⎯⎯)

𝑥ଶ + 𝑦ଶ = 1

𝑥ଶ + ቆ
1

2
⎯⎯ቇ

ଶ

= 1

𝑥ଶ +
1

4
⎯⎯=

4

4
⎯⎯

𝑥ଶ =
3

4
⎯⎯

𝑥 = ±
√3

⎯⎯ 

2
⎯⎯⎯ ቆ−

√3
⎯⎯ 

2
⎯⎯⎯,

1

2
⎯⎯ቇ

(−
3

4
⎯⎯,

1

4
⎯⎯)

                𝑥ଶ+𝑦ଶ = 1

ቆ−
3

4
⎯⎯ቇ

ଶ

+ ቆ
1

4
⎯⎯ቇ

ଶ

≠ 1

               
9

16
⎯⎯⎯+

1

16
⎯⎯⎯≠ 1

                          
10

16
⎯⎯⎯≠ 1 

Not on Unit Circle

(−
√3

⎯⎯ 

2
⎯⎯⎯, −

1

2
⎯⎯)                        𝑥ଶ+𝑦ଶ = 1

ቆ−
√3

⎯⎯ 

2
⎯⎯⎯ቇ

ଶ

+ ቆ−
1

2
⎯⎯ቇ

ଶ

= 1

                          
3

4
⎯⎯+

1

4
⎯⎯= 1

                                  1 = 1 

On Unit Circle

Is the point on the unit circle

C12 - 4.8 - Solve (x,y) Unit Circle Notes
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Solve the point on the unit circle

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

1
𝑝 ቀ

π

6
⎯⎯ቁ = ቆ

√3
⎯⎯ 

2
⎯⎯⎯,

1

2
⎯⎯ቇ 

π

6
⎯⎯ 1

2

π

6
⎯⎯

π

6
⎯⎯

√3
⎯⎯ 

11

2
⎯⎯

√3
⎯⎯ 

2
⎯⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇
𝐶

1

𝑝 ቆ
3π

4
⎯⎯⎯ቇ = ቆ−

1

√2
⎯⎯ ⎯⎯⎯,

1

√2
⎯⎯ ⎯⎯⎯ቇ 

π

4
⎯⎯

1

1

√2
⎯⎯ ⎯⎯⎯

1

√2
⎯⎯ ⎯⎯⎯ √2

⎯⎯ 

1

1

π

4
⎯⎯

π

4
⎯⎯

÷ 2

÷ √2
⎯⎯ 

0 , 2𝜋𝜋

𝐴𝑆

𝑇
𝐶

𝑝(𝜋) = (−1,0) 

(−1,0)

3𝜋

4
⎯⎯⎯

𝜋

1

√2
⎯⎯ ⎯⎯⎯×

√2
⎯⎯ 

√2
⎯⎯ ⎯⎯⎯=

√2
⎯⎯ 

2
⎯⎯⎯

Rationalize

1

2
⎯⎯

√3
⎯⎯ 

2
⎯⎯⎯

1

√2
⎯⎯ ⎯⎯⎯

1

√2
⎯⎯ ⎯⎯⎯

C12 - 4.8 - Solve p( ) Unit Circle Notes
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Sector Area

𝐴𝑟𝑒𝑎௦௘௖௧௢௥

𝐴𝑟𝑒𝑎்௢௧௔௟
⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

𝑎𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

          
𝐴ୱୣୡ  

𝜋𝑟ଶ
⎯⎯⎯⎯⎯=

𝑎

2𝜋𝑟
⎯⎯⎯

            𝐴௦௘௖=
𝑎𝑟

2
⎯⎯⎯

r
𝜃

arc

𝐴ୱୣୡ  

          
𝑎

2𝜋𝑟
⎯⎯⎯ =

𝜃

2𝜋
⎯⎯⎯

2𝜋 ×
𝑎

2𝜋𝑟
⎯⎯⎯ =

𝜃

2𝜋
⎯⎯⎯× 2𝜋

               
𝑎

𝑟
⎯⎯= 𝜃

       𝑟 ×
𝑎

𝑟
⎯⎯= 𝜃 × 𝑟

               
              𝑎 = 𝜃𝑟
              

𝑎𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝜃

2𝜋
⎯⎯⎯

𝑎𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝜃

360ை
⎯⎯⎯⎯⎯ Grade 8-11

𝜃 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑖𝑛 𝑟𝑎𝑑𝑖𝑎𝑛𝑠

          
𝐴ୱୣୡ  

𝜋𝑟ଶ
⎯⎯⎯⎯⎯=

𝑎

2𝜋𝑟
⎯⎯⎯ =

𝜃

360௢
⎯⎯⎯⎯⎯=

𝜃

2𝜋
⎯⎯⎯ They are all equal to each other.

𝜃 𝑖𝑛 𝑟𝑎𝑑𝑖𝑎𝑛𝑠

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒

360଴

𝑎 = 𝜃𝑟

𝐴 =
𝜃𝑟ଶ

2
⎯⎯⎯

𝐴 =
𝑎𝑟 

2
⎯⎯⎯

C12 - 4.9 - Arc Length, Sector Area Notes
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𝜋

3
⎯⎯

60௢

𝑎 = 𝜃𝑟

𝑎 =
𝜋

3
⎯⎯× 5

𝑎 = 5.24

    
𝑎

𝐶
⎯⎯=

𝜃

360
⎯⎯⎯

𝑎

2𝜋𝑟
⎯⎯⎯ =

60

360
⎯⎯⎯

     𝑎 =
𝜋(5)

3
⎯⎯⎯⎯

     𝑎 = 5.24

𝑎𝑟𝑐 "𝑎"

𝑎𝑟𝑐

5

5

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑎𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋 × 5

𝐶 = 31.4

60௢

360௢
⎯⎯⎯⎯⎯=

1

6
⎯⎯ 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒

1

6
⎯⎯× 31.4 = 5.2

Find the Area pf the Sector

𝜋

3
⎯⎯

5

Area "A"

𝐴𝑟𝑒𝑎௦௘௖௧௢௥

𝐴𝑟𝑒𝑎்௢௧௔௟
⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

𝜃

2𝜋
⎯⎯⎯

          
𝐴ୱୣୡ  

𝜋𝑟ଶ
⎯⎯⎯⎯⎯=

𝜃

2𝜋
⎯⎯⎯

            𝐴௦௘௖=
𝜃𝑟ଶ

2
⎯⎯⎯

            𝐴௦௘௖=
ቀ

π
3
⎯⎯× 5ଶቁ

2
⎯⎯⎯⎯⎯⎯⎯⎯

            𝐴௦௘௖= 13.09

𝐴 = 𝜋𝑟ଶ

𝐴 = 𝜋(5)ଶ

𝐴 = 78.54

1

6
⎯⎯× 78.54 = 13.09

C12 - 4.9 - Arc Length Notes
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Find the angular velocity of a wheel travelling 25 meters per second if the radius 0.5 meters. Find the 
arc in 0.1 seconds. 

0.5 𝑚

𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 "w"𝑤 =
𝜃

𝑡
⎯⎯

𝐶 = 2𝜋𝑟
𝐶 = 2𝜋(0.5)
𝐶 = 3.14 𝑚

25𝑚

𝑠
⎯⎯⎯⎯ ×

1 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

3.14𝑚
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 7.96

𝑅𝑒𝑣

𝑠
⎯⎯⎯⎯

25 𝑚

3.14 𝑚

25

3.14
⎯⎯⎯⎯= 7.96 𝑟𝑒𝑣𝑠

1 𝑅𝑒𝑣 = 2𝜋

25
𝑚

𝑠
⎯⎯⇒ 0.04

𝑠

𝑚
⎯⎯ 25

1
⎯⎯⎯⇒

1

25
⎯⎯⎯= 0.04

15.92𝜋
𝑅𝑎𝑑

𝑠
⎯⎯⎯⎯× 0.1 𝑠 = 5 𝑅𝑎𝑑

𝑎 = 𝜃𝑟
𝑎 = 5(0.5)

𝑎 = 2.5 𝑚

𝑤 =
𝜃

𝑡
⎯⎯

7.96 ×
2𝜋

𝑠
⎯⎯⎯=  15.92

𝑅𝑎𝑑

𝑠
⎯⎯⎯⎯ 𝑤 = 15.92𝜋

𝑅𝑎𝑑

𝑠
⎯⎯⎯⎯

𝑤 =
𝑣

𝐶
⎯⎯× 2𝜋

25𝑚

𝑠
⎯⎯⎯⎯ ×

1 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

3.14𝑚
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 7.96

𝑅𝑒𝑣

𝑠
⎯⎯⎯⎯

1 𝑅𝑒𝑣 = 360଴

𝑤 = 2865.6
𝑜

𝑠
⎯⎯7.96 ×

360଴

𝑠
⎯⎯⎯⎯⎯= 2865.6

𝑜

𝑠
⎯⎯ 𝑤 =

𝑣

𝐶
⎯⎯× 360଴

25
𝑚

𝑠
⎯⎯× 0.1 𝑠 = 2.5 𝑚 𝑑 = 𝑣𝑡

𝑤 =
𝑣

𝑟
⎯⎯
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