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A is called the side opposite angle A.
Call b the side adjacent to angle A.

c is called the hypotenuse.

AUASITIUYLRIN
ATUATITIULL A

ATUATIVIHYHAN
AuUTERLN A

AUUIETAYU A
ATUATITINYY A




2 9.3

example

From the right triangle, find the angle size 0 (1 decimal place).

3§y tan @ = 2
3
= 0.6667
= 33.7°
3 9.3,
U 12,5




Finding Trigonometric Functions for

Angles Around the Center

A unit circle is a circle with a radius of 1 unit. The center is

at the origin. Orthogonal coordinate plane
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Evaluating trigonometric functions of angles with ends on the x and y axes.
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Relationship of trigonometric function values of angles in the 2nd quadrant to the 1st quadrant.

If O is an angle in the first quadrant, then the angle in the second quadrant

is written in general form as 7T- 0 or 180° - O.

that is

- 0)=5sin(180° - B ) = sin O
- 0) = cos(180° - B) = -cos O
- 9) = tan(180° - B) = -tan O
- 0) = csc(180° - B) = csc O

(1800 -0)=-sec O

co TTH(TT - 0) = cot(180° - B) = -cot O
gﬂ'ﬁ 12.10
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Relationship of trigonometric function values of angles in the 3rd quadrant and the 1st quadrant.

If O is an angle in the 1st quadrant, then the angle in the 3rd quadrant is written in

general form as ( 7T+ 0) or (180° + e).

that is

sin( 7T+ 0) = sin(180° + B ) = -sin O
cos(TT + ) = cos(180° + 0) = -cos 0O
tan(TT + 0) = tan(180° + 0) = tan O
csc(TT + 0) = csc(180° + B) = -csc O
sec(TT + 0) = sec(180° + 0) = -sec O
cot(TT + 8) = cot(180° + 0) = cot O
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Relationship of trigonometric function values of angles in the 4th quadrant and the 1st quadrant.

If O is an angle in the 1st quadrant, then the angle in the 4th quadrant is written in

general form as ( 27T - e) or (360° - 9).

that is

sin( 27T+ 0) = sin(360° + 0 ) = -sin O
cos(2TT + 8) = cos(360° + 0) = cos O
tan(27T + 0) = tan(360° + Q) = -tan O
csc(2TT + 0) = csc(360° + 0) = -csc O
sec(2TT + 0) = sec(360° + 0) = sec O
Ul 1212 cot(27T + 8) = cot(360° + 0) = -cot O
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example

Find the following values.

117C
(2) cos 870° (3) tan 5

= sin (2 * 360° + 30°)

= sin 30°

1

= 2

P
4

U

(&)

=D

12.15
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(2) cos 870°

117T
3 -
(3) tan 3

cos (2 «360° + 150°)
cos 150°
cos (180° - 30°)

- cos 30°

/3

2

tan(2 * 27T - %)

By
=/

Ui 12.16

> =
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1. cos (A + B)
2. cos (A - B)
3.

4. sin (A - B)

sin (A + B)

tan (A + B)

tan (A - B)

Operations of trigonometric functions
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cos A cos B - sin A sin B
cos A cos B + sin A sin B
sin A cos B + cos A sin B

sin A cos B - cos A sin B

tan A + tan B

1 -tan A tan B

tan A - tan B

1 + tan A tan B



Multiplication of trigonometry
1.sin A cos B =sin (A + B) + sin (A - B)
2. cos Asin B =sin (A +B)-sin (A-B)
3.cosAcosB=cos(A+B)+cos(A-B)
4. sinAcosB=cos(A-B)-cos (A +B)
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A+ B
. sin A +sinB 2 sin

. sin A -sin B

. cos A +cos B




example

IR sin 105° cos 15°

910 2 sin A cos B = sin (A + B) + sin (A - B)

N =

sin A cos B (Sin (A + B) + sin (A - B))

sin 105° cos 15°

(sin (105° + 15°) + sin (105° - 150))

NS

(sin 120° + sin 90‘)

/ \A \J = sin 60° + sin 90)
\

; (o
2
= l (_ + 1)
2
: i
2
sin 105° cos 15° \/3_
4
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