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Chapter 4 Review – TRIGONOMETRY AND THE UNIT CIRCLE
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4.4 Introduction to Trigonometric Equations

(_ KEYIDEAS

* Solving an equation means to determine the value (or values) of a variable that make an
equation true (Left Side = Right Side).

For example, sin 6 = %is true when 6 = 30° or 6 = 150°, and for every angle coterminal

with 30° or 150°. These angles are solutions to a very simple trigonometric equation.

The variable 6 is often used to represent the unknown angle, but any other variable is
allowed.

In general, solve for the trigonometric ratio, and then determine

— all solutions within a given domain, suchas 0 < 0 < 2x
or
— all possible solutions, expressed in general form, 6 + 2mn, n € 1

Unless the angle is a multiple of 90° or 127-, there will be two angles per solution of the

equation within each full rotation of 360° or 2. As well, there will be two expressions in

general form per solution, one for each angle. It is sometimes possible to write a combined
expression representing both angles in general form.

If the angle is a multiple of 90° or I (that is, the terminal arm coincides with an axis),
2

then there will be at least one angle within each full rotation that is a correct solution to
the equation.

* Note that sin? = (sin 0)%. Also, recall that
—sin 6 and csc 0 are positive in quadrants I and 11
—cos 0 and sec 8 are positive in quadrants [ and IV
— tan 6 and cot 6 are positive in quadrants I and 111
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4.1 Angles and Angle Measure, pages 109-119

1. Convert each degree measure to radian measure and each radian measure to degree
measure. Give exact values.

a) 270° b) 57’"
¢) 300° d) -4
e) 495° f) I?T’“

2. Identify one positive and one negative angle measure that is coterminal with each angle.
Then, write a general expression for all the coterminal angles in each case.

a) 14T b) -375°

3. Determine the measure of the central angle subtended by each arc to one decimal place.
a) arc length 31.4 cm, radius 5.0 cm, in radians

b) arclength 11.3 m, radius 22.6 m, in degrees
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4.2 The Unit Circle, pages 120-128

4. Determine the missing coordinate for point P(x, —%) in quadrant III on the unit circle.

S. Determine the value of angle 6 in standard position, 0 < 6 < 2, given the coordinates of
P(0), the point at which the terminal arm of 6 intersects the unit circle.

1 V3 )
2

a) P(f’ 0=
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4.3 Trigonometric Ratios, pages 129-137

6. Determine the measure of all angles that satisfy sec 6 = 1.788, 0° < 6 < 720°. Round your
answers to the nearest degree.

7. Determine the exact value of

a) cot(%") b) csc (57'")

4.4 Introduction to Trigonometric Equations, pages 138-144

8. Write the general form of the solutions to sec 8 + 10 = 2 — 4 sec 0 (in degrees).

g~ . nel

0,b=~__ @ nel

9. Solve2sin?0 +sin® = 1, 0 = 6 < 2w. Give exact solutions.
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Chapter 4 Skills Organizer

Make note of some of the key things you remember about the processes you have learned in this
chapter. Use your class notes, textbook, or questions from this workbook to help you choose
examples (or create your own).

Process Example Things to Remember

Converting angle measures

* from degrees to radians

* from radian to degrees

Determining coterminal
angles

Determining the six
trigonometric ratios for
angles in the unit circle

Solving trigonometric
equations

e for a restricted domain

* a general solution
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a) 2T b) 300°
o LT f) 585°
Examples:
) 2w _w

6" 6

general form: “T“ *2an,n €N

b) 345°,-735°,
general form: =375° = (360°)n,n € N

a) 6.3 b) 28.6°
¥

3

™ T
a) 3 b) vy
56°, 304°, 416°, 664°
a) —V3 b) ——\%

, = 128.7° + 360°n, n € I;
0, =~ 231.3° + 360°n,n € 1
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4.1 Angles and Angle Measure

 One radian is the measure of the central angle subtended in a circle by
an arc equal in length to the radius of the circle.
A L.

o Travelling one rotation around the circumference of a circle causes the
terminal arm to turn 2wr. Since r = 1 on the unit circle, 2mr can be
expressed as 21, or 27 radians.

You can use this information to translate rotations into radian measures. For example,

1 full rotation (360°) is 27 radians 1 rotation (60°) is % radians
6 3

% rotation (180°) is 1 radians % rotation (45°) is % radians

% rotation (90°) is % radians 1—12 rotation (30°) is '161 radians

« Angles in standard position with the same terminal arms are coterminal. For an angle in
standard position, an infinite number of angles coterminal with it can be determined by
adding or subtracting any number of full rotations.

« Counterclockwise rotations are associated with positive angles. Clockwise rotations are
associated with negative angles.

y
0 x

quadrant I angle positive angle > 360° negative angle

» The general form of a coterminal angle (in degrees) is = 360°n, where n is a natural
number (0, 1, 2, 3, ...) and represents the number of revolutions. The general form (in
radians) is 0 = 27n, n € N.

« Radians are especially useful for describing circular motion. Arc length, a, means the
distance travelled along the circumference of a circle of radius r. For a central angle 6,
in radians, a = or.
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4.2 The Unit Circle

KEY IDEAS

« In general, a circle of radius r centred at the origin has
equation x? + y? = 2,

* The unit circle has radius 1 and is centred at the origin.
The equation of the unit circle is x> + y* = 1. All points
P(x, y) on the unit circle satisfy this equation.

* An arc length measured along the unit circle equals the
measure of the central angle (in radians).

In other words, when r = 1, the formula ¢ = 6r simplifies
toa = 6.

* Recall the special right triangles you learned about previously.
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4.3 Trigonometric Ratios

 These are the primary trigonometric ratios:

sine cosine tangent

sin9=¥ cos9=% tan9=%

» For points on the unit circle, r = 1. Therefore, the
primary trigonometric ratios can be expressed as:

sin 6 = JT;=y cos 8 = 216-=x

« Since cos 0 simplifies to x and sin 6 simplifies to y, you can write the coordinates of P(8) as
P(8) = (cos 0, sin 0) for any point P(8) at the intersection of the terminal arm of 6 and the

unit circle.

 These are the reciprocal trigonometric ratios:

cosecant secant cotangent

csc()=L sec 8 = 1 L

sin 0 cos 0 cotd =
X

r r
cscb=y sec O =% cotd =5

 Recall from the CAST rule that
—sin 0 and csc 0 are positive in quadrants I and II
—cos 0 and sec 6 are positive in quadrants I and IV
—tan 0 and cot 0 are positive in quadrants I and III





