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Use Pythagorean Theorem to find hypotenuse
32 + 42 = ℎ𝑦𝑝2

ℎ𝑦𝑝 = 5

sin 𝜃 =
3

5
cos 𝜃 =

4

5
tan 𝜃 =

3

4

csc 𝜃 =
5

3
sec 𝜃 =

5

4
cot 𝜃 =

4

3

Use Pythagorean Theorem to find adjacent
152 + 𝑎𝑑𝑗2 = 172

225 + 𝑎𝑑𝑗2 = 289
𝑎𝑑𝑗2 = 64
𝑎𝑑𝑗 = 8

sin 𝜃 =
15

17
cos 𝜃 =

8

17
tan 𝜃 =

15

8

csc 𝜃 =
17

15
sec 𝜃 =

17

8
cot 𝜃 =

8

15

Draw triangle and use pythagorean theorem to find opposite side
𝑎𝑑𝑗 = 7
ℎ𝑦𝑝 = 10

72 + opp2 = 102

𝑜𝑝𝑝2 = 51

𝑜𝑝𝑝 = 51
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sin 𝜃 =
51

10

4
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These triangles can be used to find sin, cos, tan of 30, 60, and 45 degree angles 
exactly.
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A = 90° - 45° = 45°

From special rt triangle, sin 45° =
𝑎

5
=

1

2
→ 𝑎 =

5

2
=

5 2

2

cos 45° =
𝑏

5
=

1

2
→ 𝑏 =

5 2

2

A = 90° - 60° = 30°

From special rt triangle; tan 60° =
𝑏

7
=

3

1
→ 𝑏 = 7 3

cos 60° =
7

𝑐
=

1

2
→ 𝑐 = 14

B = 90° - 32° = 58°

tan 32° =
𝑎

10
→ 𝑎 = 10 tan 32° ≈ 6.25

cos 32° =
10

𝑐
→ 𝑐 ⋅ cos 32° = 10 → 𝑐 =

10

cos 32°
≈ 11.79
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cos 76° =
2 mi

𝑦
𝑦 ⋅ cos 76° = 2 mi

𝑦 =
2 mi

cos 76°
≈ 8.27 mi
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65°+360°=425°; 65°-360°=-295°

300°+360°=660°; 300°-360°=-60°
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Probably only need to memorize 1st quadrant
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135°
𝜋

180
° =

3𝜋

4

−50°
𝜋

180
° = −

5𝜋

18
5𝜋

4

180°

𝜋
= 225°

𝜋

10

180°

𝜋
= 18°
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𝜃 =
𝜋

2
𝑠 = 𝑟𝜃

𝑠 = 220
𝜋

2
= 110𝜋 ≈ 346

𝐴 =
1

2
𝑟2𝜃

𝐴 =
1

2
220 2

𝜋

2
= 12100𝜋 ≈ 38013
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𝑟2 = 𝑥2 + 𝑦2 = 32 + −3 2

𝑟 = 18 = 3 2

sin 𝜃 = −
3

3 2
= −

2

2
cos 𝜃 =

3

3 2
=

2

2
tan 𝜃 = −

3

3
= −1

csc 𝜃 = − 2 sec 𝜃 = 2 cot 𝜃 = −1

𝑟2 = −8 2 + 152 = 289
𝑟 = 17

sin 𝜃 =
15

17
cos 𝜃 = −

8

17
tan 𝜃 = −

15

8

csc 𝜃 =
17

15
sec 𝜃 = −

17

8
cot 𝜃 = −

8

15

sin 𝜃 = 0 cos 𝜃 = −1 tan𝜃 = 0
csc 𝜃 = 𝑢𝑛𝑑 sec 𝜃 = −1 cot 𝜃 = 𝑢𝑛𝑑
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𝑟2 = 𝑥2 + 𝑦2 = 32 + −3 2

𝑟 = 18 = 3 2

sin 𝜃 = −
3

3 2
= −

2

2
cos 𝜃 =

3

3 2
=

2

2
tan 𝜃 = −

3

3
= −1

csc 𝜃 = − 2 sec 𝜃 = 2 cot 𝜃 = −1

𝑟2 = −8 2 + 152 = 289
𝑟 = 17

sin 𝜃 =
15

17
cos 𝜃 = −

8

17
tan 𝜃 = −

15

8

csc 𝜃 =
17

15
sec 𝜃 = −

17

8
cot 𝜃 = −

8

15

sin 𝜃 = 0 cos 𝜃 = −1 tan𝜃 = 0
csc 𝜃 = 𝑢𝑛𝑑 sec 𝜃 = −1 cot 𝜃 = 𝑢𝑛𝑑
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This gives what is positive.  
The reciprocal functions are the same (csc is with sin, etc.)
Way to remember “All Students Take Calculus”
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180° − 150° = 30°

𝜋 −
7𝜋

9
=
2𝜋

9

Reference angle is  60°
In quadrant IV

cos −60° =
1

2

23



𝑑 =
𝑣2

32
sin 2𝜃

𝑑 =
532

32
sin 2 8° = 24.2 𝑓𝑡

24



25



26



27



sin−1
2

2
= 45° or

𝜋

4

cos−1
1

2
= 60° or

𝜋

3

tan−1−1 = −45° or −
𝜋

4
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cos 𝜃 = 0.4
𝜃 = cos−1 0.4 = 66.4°

Quadrant IV with reference angle 66.4°
𝜃 = 360° − 66.4° = 293.6°

tan 𝜃 = 4.7
𝜃 = tan−1 4.7 = 78.0°

Quadrant III with reference angle 78.0°
180° + 78.0° = 258°

sin 𝜃 = 0.62
𝜃 = sin−1 0.62 = 38.3°

Quadrant II with reference angle 38.3°
180° − 38.3° = 141.7°
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cos 𝜃 =
4

9

𝜃 = cos−1
4

9
= 63.6°

tan 𝜃 =
10

8

𝜃 = tan−1
10

8
= 51.3°
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𝐶 = 180° − 51° − 44° = 85°
sin 𝐶

𝑐
=
sin𝐴

𝑎
sin 85°

11
=
sin 51°

𝑎
𝑎 ⋅ sin 85° = 11 ⋅ sin 51°

𝑎 =
11 ⋅ sin 51°

sin 85°
≈ 8.58

sin 𝐶

𝑐
=
sin𝐵

𝑏
sin 85°

11
=
sin 44°

𝑏
𝑏 ⋅ sin 85° = 11 ⋅ sin 44°

𝑏 =
11 ⋅ sin 44°

sin 85°
≈ 7.67
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a > b  one triangle
sin 𝐴

𝑎
=
sin 𝐵

𝑏
sin 122°

18
=
sin 𝐵

12
18 sin 𝐵 = 12 sin 122°

sin 𝐵 =
12 sin 122°

18
≈ 0.5654

𝐵 = sin−1 0.5654 ≈ 34.4°
𝐶 = 180° − 34.4° − 122° = 23.6°

sin 𝐴

𝑎
=
sin 𝐶

𝑐
sin 122°

18
=
sin 23.6°

𝑐
𝑐 ⋅ sin 122° = 18 sin 23.6°

𝑐 =
18 sin 23.6°

sin 122°
≈ 8.50

h = b sin A = 12 sin 36° = 7.05; h < a < b  two solutions
sin 𝐴

𝑎
=
sin 𝐵

𝑏

37



sin 36°

9
=
sin𝐵

12
9 sin 𝐵 = 12 sin 36°

sin𝐵 =
12 sin 36°

9
≈ 0.7837

𝐵 = sin−1 0.7837 ≈ 51.6°
To angles for B and they are supplementary
𝐵 = 51.6° 𝐵′ = 180° − 51.6° =
128.4°
𝐶 = 180° − 51.6° − 36° = 92.4° 𝐶′ = 180° − 128.4° −
36° = 15.6°

sin 𝐴

𝑎
=
sin 𝐶

𝑐
sin 36°

9
=

sin 92.4°

𝑐

sin 36°

9
=

sin 15.6°

𝑐

𝑐 sin 36° = 9 sin 92.4° 𝑐 sin 36° = 9 sin 15.6°

𝑐 =
9 sin 92.4°

sin 36°
≈ 15.3 𝑐 =

9 sin 15.6°

sin 36°
≈ 4.1
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𝐴𝑟𝑒𝑎 =
1

2
𝑎𝑏 sin 𝐶

𝐴𝑟𝑒𝑎 =
1

2
10 14 sin 46° ≈ 50.4
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You can use the Law of Cosines, then Law of Sines as long as you don’t create the SSA 
case.

40



𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos𝐵
𝑏2 = 82 + 102 − 2 8 10 cos 48° = 56.94

𝑏 = 7.55
𝑎2 = 𝑏2 + 𝑐2 − 2𝑎𝑏 cos𝐴

82 = 7.552 + 102 − 2 ⋅ 7.55 ⋅ 10 cos𝐴
64 = 57.00 + 100 − 151 cos𝐴

−93 = −151 cos𝐴
0.61589404 = cos 𝐴

𝐴 = cos−1 0.61589404 ≈ 52.0°
𝐶 = 180° − 48° − 52.0° = 80°

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos𝐴
142 = 162 + 92 − 2 16 9 cos𝐴
196 = 256 + 81 − 288 cos𝐴

−141 = −288 cos 𝐴
0.4896 = cos𝐴

𝐴 = cos−1 0.4896 ≈ 60.7°
𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos𝐵

162 = 142 + 92 − 2 ⋅ 14 ⋅ 9 cos𝐵
256 = 196 + 81 − 252 cos𝐵

−21 = −252 cos𝐵
0.08333333333 = cos𝐵
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𝐵 = cos1 0.0833333 ≈ 85.2°
𝐶 = 180° − 60.7° − 85.2° = 34.1°
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𝑠 =
1

2
𝑎 + 𝑏 + 𝑐

𝑠 =
1

2
8 + 11 + 5 = 12

𝐴𝑟𝑒𝑎 = 𝑠 𝑠 − 𝑎 𝑠 − 𝑏 𝑠 − 𝑐

𝐴𝑟𝑒𝑎 = 12 12 − 8 12 − 11 12 − 5 = 336 = 18.3
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