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Section 4.4 Trigonometric Functions of Any Angle

■ Know the Definitions of Trigonometric Functions of Any Angle.

If is in standard position, a point on the terminal side and then:

■ You should know the signs of the trigonometric functions in each quadrant.

■ You should know the trigonometric function values of the quadrant angles 

■ You should be able to find reference angles.

■ You should be able to evaluate trigonometric functions of any angle. (Use reference angles.)

■ You should know that the period of sine and cosine is 

■ You should know which trigonometric functions are odd and even.

Even: cos x and sec x

Odd: sin x, tan x, cot x, csc x
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Solutions to Odd-Numbered Exercises
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13. lies in Quadrant III or in Quadrant IV.

lies in Quadrant II or in Quadrant III.

lies in Quadrant III.

15. lies in Quadrant I or in Quadrant II.

lies in Quadrant II or in Quadrant IV.

lies in Quadrant II.sin � > 0 and tan � < 0  ⇒   �

tan � < 0  ⇒   �

sin � > 0  ⇒   �

sin � < 0 and cos � < 0  ⇒   �

cos � < 0  ⇒   �

sin � < 0  ⇒   �

17. lies in Quadrant I or Quadrant III

lies in Quadrant I or Quadrant IV

lies in Quadrant Icot � > 0 and cos � > 0 ⇒  �

cos � > 0 ⇒  �

cot � > 0 ⇒  �

23. 25.

is undefined

is undefined

27. To find a point on the terminal side of 29. To find a point on the terminal side of 
use any point on the line that lies in use any point on the line that lies in
Quadrant II. is one such point. Quadrant III. is one such point.
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81. (a) reference angle is 60 or is in Quadrant I or Quadrant II.

Values in degrees: 60 , 120

Values in radians:

(b) reference angle is 45 or is in Quadrant II or Quadrant IV.

Values in degrees: 135 , 315

Values in radians:
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83. (a) reference angle is 

and is in Quadrant II or Quadrant III.

Value in degrees: 

Value in radians: 

(b) reference angle is 

and is in Quadrant II or Quadrant III.
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Quadrant I: 

Quadrant II: � � 180� � sin�1 0.8191 � 125.01�

� � sin�1 0.8191 � 54.99�

sin � � 0.8191

87.

Quadrant I: 

Quadrant III: � � tan�1�0.6524� � 180� � 213.1204�

� � tan�1�0.6524� � 33.1204�

tan � � 0.6524

89.

Quadrant II: 

Quadrant III: � � 215.2217�

� � 144.7783�
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Quadrant III: 
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79. (a) reference angle is 30 or is in Quadrant I or Quadrant II.

Values in degrees: 30 , 150

Values in radian:

(b) reference angle is 30 or is in Quadrant III or Quadrant IV.

Values in degrees: 210º, 330º

Values in radians:
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95. 97.

Quadrant I: 

Quadrant III: 

in Quadrant IV.
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Quadrant I: 
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121.

csc � �
hyp
opp

�
�73

3

sec � �
hyp
adj

�
�73

8

tan � �
opp
adj

�
3
8

cos � �
adj
hyp

�
8

�73
�

8�73
73

sin � �
opp
hyp

�
3

�73
�

3�73
73

hyp � �82 � 32 � �73

cot � �
adj
opp

�
8
3

θ

3

8

73 123.

csc � �
hyp
opp

�
25
7

sec � �
hyp
adj

�
25
24

cot � �
adj
opp

�
24
7

cos � �
adj
hyp

�
24
25

sin � �
opp
hyp

�
7
25

hyp � �72 � 242 � 25

tan � �
7
24

�
opp
adj

θ
7

25

24

109. (a)

(b) It appears that for all �.sin � � sin�180� � ��

sin 0 0.3420 0.6428 0.8660 0.9848

sin 0 0.3420 0.6428 0.8660 0.9848�180� � ��

�

80�60�40�20�0��
111. Answers will vary.

113.

x �1 0 1 2 3

y 1 2 4

Intercept: 

Asymptote: y � 0

�0, 12�
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10, 12( )

y � 2x�1

115.

x 1.1 1.5 2 3 4

y �2.30 �0.69 0 0.69 1.10

Intercept:

Asymptote: x � 1

�2, 0�

Domain: x � 1 > 0  ⇒   x > 1

1 2 3 4 5 6

–3

–2

–1

1
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3

x

y

(2, 0)

y � ln�x � 1�

117.

 x � 3 � log4 726 � 3 �
ln 726
ln 4

� �1.752

 3 � x � log4 726

 43�x � 726 119.

 x � e�6 � 0.002479 � 0.002

 ln x � �6


