
868 Chapter 13  Trigonometric Ratios and Functions

EVALUATING TRIGONOMETRIC FUNCTIONS Reference angles allow you to
evaluate a trigonometric function for any angle u. The sign of the trigonometric
function value depends on the quadrant in which u lies.

READING

The symbol u9 is read
as “theta prime.”

E X A M P L E 3 Find reference angles

Find the reference angle u9 for (a) u 5 5p
}

3
 and (b) u 5 21308.

Solution

 a. The terminal side of u lies in Quadrant IV. So, u9 5 2π2 5p
}
3

5 p
}
3

.

 b. Note that u is coterminal with 2308, whose terminal side lies in
Quadrant III. So, u9 5 2308 2 1808 5 508.

KEY CONCEPT For Your Notebook

Reference Angle Relationships

Let u be an angle in standard position. The reference angle for u is the acute
angle u9 formed by the terminal side of u and the x-axis. The relationship
between u and u9 is shown below for nonquadrantal angles u such that

908 < u < 3608 1 p
}
2  < u < 2p 2 .
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Degrees: u9 5 1808 2 u
Radians: u9 5 p 2 u

Degrees: u9 5 u 2 1808
Radians: u9 5 u 2 p

Degrees: u9 5 3608 2 u
Radians: u9 5 2p 2 u

KEY CONCEPT For Your Notebook

Evaluating Trigonometric Functions

Use these steps to evaluate a
trigonometric function for any angle u:

STEP 1 Find the reference angle u9.

STEP 2 Evaluate the trigonometric
function for u9.

STEP 3 Determine the sign of the
trigonometric function value
from the quadrant in which
u lies.
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sin , csc  : 1

cos , sec  : 2

tan , cot  : 2

Quadrant IQuadrant II
sin , csc  : 1

cos , sec  : 1

tan , cot  : 1

sin , csc  : 2

cos , sec  : 2

tan , cot  : 1

Quadrant IVQuadrant III
sin , csc  : 2

cos , sec  : 1

tan , cot  : 2
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Signs of Function Values


