
Special Triangles.
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Sine Law: 
𝑎

𝑠𝑖𝑛𝐴
⎯⎯⎯⎯ =

𝑏

𝑠𝑖𝑛𝐵
⎯⎯⎯⎯ =

𝑐

𝑠𝑖𝑛𝐶
⎯⎯⎯⎯

𝑠𝑖𝑛𝐴

𝑎
⎯⎯⎯⎯ =

𝑠𝑖𝑛𝐵

𝑏
⎯⎯⎯⎯ =

𝑠𝑖𝑛𝐶

𝑐
⎯⎯⎯⎯

Rainbow Pattern should occur. (𝑎𝑏 = 𝑏𝑎)

Cosine Law: Find smallest Angle First.

𝜃 𝜃

  90

180

270

   0 , 360

Sine Law: Opposite pair and one other piece of information
Ambiguous Case: ASS   5 acute cases, 2 obtuse cases.

Terminal Arms

Principal Axis

SOH - CAH - TOA

𝜃

𝑠𝑖𝑛𝜃 =
𝑂

𝐻
⎯⎯ 𝑐𝑜𝑠𝜃 =

𝐴

𝐻
⎯⎯ 𝑡𝑎𝑛𝜃 =

𝑂

𝐴
⎯⎯

A

BC a

b c

Only inverse positives = 𝜃

1st
III

III IV

Quadrants

3rd 4th

𝑐 = 𝑎 + 𝑏 − 2𝑎𝑏𝑐𝑜𝑠𝐶

𝜃 = 𝜃

𝜃 = 180 + 𝜃

     𝜃 = 𝜃 − 180

Opposite Pairs

𝑡𝑎𝑛𝜃 =
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝜃 = sin (+
𝑂

𝐻
⎯⎯)

𝑥 = 𝐴𝑑𝑗

𝑦 = 𝑂𝑝𝑝

𝑠𝑖𝑛𝜃 = 𝑦

(to find side) (to find angle) 
Put what you are looking for on top.

𝑦 = 𝑐𝑜𝑠𝑥Sine Graph Cosine Graph𝑦 = 𝑠𝑖𝑛𝑥 𝑦 = −𝑠𝑖𝑛𝑥  𝑦 = −𝑐𝑜𝑠𝑥

180  in a ∆ 

(1,0)(-1,0)

(0,1)

(0,-1)

1
𝑦

𝑥

𝑝 =
| |

⎯⎯⎯  (𝑠𝑖𝑛, 𝑐𝑜𝑠) 𝑝 =
| |

⎯⎯⎯  (𝑡𝑎𝑛)𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝜃 = 𝜃 + 𝑝∗𝑛, 𝑛 ∈ 𝐼

𝑐𝑜𝑠𝜃 = 𝑥 𝑡𝑎𝑛𝜃 =
𝑦

𝑥
⎯⎯

𝑃𝑒𝑟𝑖𝑜𝑑

𝜃 = 𝜃 ± 360

(−3,4)

𝜃

(-2,0)

𝑟 = 𝐻𝑦𝑝

𝑎 + 𝑏 = 𝑐

Triangles Hug the x-axis

2nd𝜃 = 180 − 𝜃

   𝜃 = 180 − 𝜃

𝜃 = 360 − 𝜃

   𝜃 = 360 − 𝜃

𝜃

SAS (easy)
SSS (hard)

Only 
Cos ∠ 𝑠

Unit Circle

Rationalize

√2
⎯⎯ 

2
⎯⎯⎯×

√2
⎯⎯ 

√2
⎯⎯ ⎯⎯⎯=

2

2√2
⎯⎯ ⎯⎯⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

4

3

5

180 − 𝜃∗Draw an arrow 
to the Opposite 
side
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0 , 2𝜋

𝐴𝑆

𝑇 𝐶

360180

𝐴𝑆

𝑇
𝐶

0 , 2𝜋
2𝜋

2
⎯⎯⎯

𝐴𝑆

𝑇 𝐶

(0,1)

(0, −1)

(−1,0)
(1,0)

sin(300 ) = ?

sin(300 ) = −
√3

⎯⎯ 

2
⎯⎯⎯

𝑠𝑖𝑛𝜃 =
√2

⎯⎯ 

2
⎯⎯⎯

𝑠𝑖𝑛𝜃 = 0

𝑡𝑎𝑛𝜃 = −
1

4
⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

Only inverse positives = 𝜃
14

𝑠𝑖𝑛𝜃 =
√2

⎯⎯ 

2
⎯⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

𝑠𝑖𝑛𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝
⎯⎯⎯

𝑡𝑎𝑛𝜃 =
𝑂𝑝𝑝

𝐴𝑑𝑗
⎯⎯⎯⎯

𝜃 = 45 , 135

300
60

360 − 60 = 300
2

1

√3
⎯⎯ 

𝑠𝑖𝑛𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝
⎯⎯⎯

𝑥 + 𝑦 = 𝑟
𝑥 + 𝑦 = 1

√2
⎯⎯ 

2
⎯⎯⎯×

√2
⎯⎯ 

√2
⎯⎯ ⎯⎯⎯=

2

2√2
⎯⎯ ⎯⎯⎯⎯=

1

√2
⎯⎯ ⎯⎯⎯

𝑠𝑖𝑛𝜃 = 𝑦

𝑡𝑎𝑛𝜃 =
𝑦

𝑥
⎯⎯

𝑐𝑜𝑠𝜃 = 𝑥

𝑠𝑖𝑛𝜃 = 𝑦

𝑦 = 0

𝜃 = 0,180 , 360

π

2
⎯⎯

3π

2
⎯⎯⎯

  180 − 14 = 166
360 − 14 = 356

𝜃 = −14 , 166 , 356

0 ≤ 𝜃 < 360 , & 𝜃

0 ≤ 𝜃 < 360

0 ≤ 𝜃 < 360

−180 ≤ 𝜃 < 360

1
√2

⎯⎯ 

  45

1

√3
⎯⎯ 

2

30

601

      𝜃 = tan (+
1

4
⎯⎯)

      𝜃 = 14

45

1

1 1

1

√2
⎯⎯ 

√2
⎯⎯ 

𝜃 = 180 𝑛, 𝑛 ∈ I

@@@𝜃 = 0, ±1∗, 𝑢𝑛𝑑

2

3

180
45

  45

14

(−4,1)

Rationalize

4

1
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2. Draw the given side, going up (not opposite the angle). 
𝑏 = 8

Acute Triangle

A

1. Draw the given angle as seen on left. 

30
A

           sin 𝜃 =
Opp

Hyp
⎯⎯⎯⎯

        𝑠𝑖𝑛30 =
𝑂𝑝𝑝

8
⎯⎯⎯⎯

     8 𝑠𝑖𝑛30 = 𝑂𝑝𝑝
              𝑂𝑝𝑝 = 4

𝑎 = 4

𝑎 ≥ 8

A

A

𝑎 = 3
𝑎 < 4 𝑎 < 𝐻 ∶ (𝐻𝑒𝑖𝑔ℎ𝑡)

𝑎 = 𝐻 ∶ 𝐻𝑒𝑖𝑔ℎ𝑡

𝑎 ≥ 𝑏

𝑛𝑜 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

𝑜𝑛𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

𝑜𝑛𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

4 < 𝑎 < 8 𝐻: 𝐻𝑒𝑖𝑔ℎ𝑡 < 𝑎 < 𝑏

Two triangles

A

Notice: Both triangles have an angle of 30 , a side going up of 8, and a side opposite to 30  of 6.
Notice the isosceles triangle and angles on a line add to 180 degrees. 

Obtuse Triangle

 120

A

𝑎 > 𝑏

10

One triangle

120

A

𝑎 ≤ 𝑏

4

No triangle

Steps

4. 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 (𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒∗)

B
B

Treat the opposite side to the angle like a door on a hinge that can swing accordingly. Draw the side 
opposite the angle off to the right. Find the height and decide how many triangles.

30

30

4

𝑎=10

30

30 30
𝑎 = 6

𝑎 = 6

30

𝑎 = 4

OR

Door Hinge!

If they give you the 
triangle it's not ambiguous.

Every Time !!!

Long enough Not long enough

Not long enough

Too Long to Close the door

Equal to the 
height

Just Between!

Put "a" here

The door closes or not!

3. 𝐷𝑟𝑎𝑤 𝑎 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑑𝑜𝑡𝑡𝑒𝑑 𝑙𝑖𝑛𝑒

Not "a"

𝑏 = 8

𝑏 = 8

𝑏 = 8

𝑏 = 8 𝑏 = 8 𝑏 = 8

𝑏 = 8 𝑏 = 8
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