Finding an Angle Given the Value of a Trigonometric Function

* You can sometimes find the measure of an angle 8 given the value of one of its trigonometric functions by analyzing a

right triangle with 8 as one of its angles.

43 Given that fis an
3 acute angle, what is
its measure?

Exumple Suppose: sin@- 12

What we know:

sinf= ? A= an angle between 0° and 90°.

- o Use the Pythagorean theorem
Think of & as an angle 1o find the missing side.
in a right triangle:
W34 b2 = 22
7 3+ bhi=d
3 o=
1

What we know:

Finding @  Reflecting the triangls
givas an equilataral triang
anglas in a triangle equals 180
must aqual 607

W2 Given that ¢ is a

Example |suppose: cos ) = 5 acute angle, what

is its measure?

What we know:

VZ

cos fl = 5 = an angle between 0° and 90°.

Finding #
Since the two legs of the
2 triangle are equal, the two

V2 acute angles are equal.
Since they are also

complementary angles, they
must each equal 45°.

vz sum of all angles = 180"

E . Gpp T e
P= 45" = Irudlans 90° + 45° 45° = 180
- oy

You have learned how to compute trigonometric functions
given an angle. What about finding an angle given the value
of a trig function?

For example, can you find the acute angle 6, given the value
of sinf ?

First, sketch a right triangle having 6 as an angle. Use the

. it 3
fact that sin@ = —PPolC £ to label the legs and
hypotenuse 2

hypotenuse of the triangle. Then, use the
Pythagorean theorem to find the length of the missing leg.

Reflecting the triangle over the side of length 3 results in
an equilateral triangle.

The angles of an equilateral triangle all measure 60°, or n/3
radians. Therefore, & = 60° or n/3 radians.

on51der this example: find 4 if it is an acute angle whose

ne is \/_/

1ght triangle with @ as one of its angles. Label the

w1t 2 and the hypotenuse with 2. Use the
Pythagorean t m to find that the missing leg.

Since both legs @ 2 this right triangle is isosceles.
Therefore, 6= 45°%af4gdians.
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Finding an Angle Given the Value of a Trigonometric Function [Sample Problems]

1)

Suppose cot € =1. Given that @ is an acute angle in a right triangle, what is its
measure in radians?

; 7
olution: —
lanation: By definition, cotangentd = M Therefore, let the length of the
opposite
adfa ide be 1, and let the length of the opposite side be 1. The sides are equal,

so this @cclcs right triangle. Therefore, 0 = 45° = i
i /0
Suppose sind = — @a g is an acute angle in a right triangle, what is its

measure in radnans"
Solution;: —

Explantion: By definition, sin@ = 0 . Therefore, let the length of the side

ypofr
opposite the angle @ be V2, and let the leng‘&‘ the hypotenuse be 2. Use the
Pythagorean theorem to find the missing length: &5’ 3('2; (\/5 )~ +x2=2%

2+x* =4; x* =2; x=+/2. Since both legs of the tr% equal, the triangle

is 1sosceles. Therefore, @ = 45° = £rad.

7 7/
2
)
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Suppose cosd = % Given that @ is an acute angle in a right triangle, what is its
measure in radians?

. /4
Solution: grad

Explanation: By definition, cos@ = _adyacent = ﬁ Therefore, let the length of

hypotenuse 2
t§ adjacent side be 3, and the length of the hypotenuse be 2. Use the Pythagorean
4

to find the missing length. a® +b* = ¢*; (\/3)- +x2=2% 3447 =4

L 4

20f2
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