Objective: Students will learn the basics of conversion and radian measures



Angle: a shape or measure made between two rays that share a fixed endpoint/vertex

Initial Side - the fixed/stationary ray (This will usually be on the positive x-axis.)
Terminal Side - the ray that rotates

Positive Angle - occurs when the terminal side rotates counterclockwise
Negative Angle - occurs when the terminal side rotates clockwise

Standard Position - the vertex of the angle is at the origin and the initial side is
on the positive x-axis

Quadrantal Angle - an angle whose initial side is in standard position and whose
terminal side is on an axis

Co-terminal Angle: an angle whose terminal side coincides with another angle's
terminal side from standard position

Angle Measures: Two types - degrees and radians



Drawing Angles
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Try:

Identify the angles as positive, negative or guadrantal. Identify the quadrant

of the terminal side of &, if possible. If the terminal side of & is on an axis,
: state the axis and whether it is the positive or negative side of the axis.
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Try: Draw an angle from standard position that terminates in the given quadrant/axis

7. Eis positiveand
terminates in Quadrant 2

8. @is positiveand
terminates in Quadrant 3

9. Bis negativeand
terminates in Quadrant 3
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10. ais negativeand
terminates in Quadrant 4

11. pis positiveand
terminates on the negative
y-axis

120 is negative and

terminates onthe negative

y-axis
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Radians: (Think of angles inside circles whose vertex is at the center of the circle.)

Central angle is an angle whose vertex is at the center of a circle.

One radian is the measure of the angle you get from a central angle when the arc on the
circle is the same length as the radius of the circle.

The radian measure of an angle is the ratio of the arc length to the radius of a circle that
the central angle intersects.

Theorem: For a circle of radius 7, a central angle of &radians subtends an arc whose

length sis ré. s= ré

Converting between Degrees & Radians: 360° = Circumference = Arc Length
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360° = 2m radians; 180° = Im radians; 1° = Z radians; 1 radian = 1
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+ Iry: Convert each angle in degrees to radians. Show your- conversion factor!
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+ Iry: Convert each angle in radians to degrees. Show your conversion factor!
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Corresponding Reference Triangles:

45°-45°-90° Triangle

{2

30°-60°-90° Triangle
* Note: Changing the orientation of this triangle makes either
a 30° or a 60° reference angle.
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Example: Draw the angle in standard positionwith the given measure.
1. Start from standard position. Rotate inthe positive or negative direction, depending on the sign of 1
2. Label each axisas fractions of w using the denominator to help you to locate the quadrant of the #rminal side.
3. Visually subdivide the quadrant of the terminal side. Decide which axis will be closest to the terminal side.

+ 4. Draw the terminal side and label the angle with its rotation.
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+ Iry: Draw the angle in standard position with the given measure.
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Decimal Degrees vs. DMS

360 degrees (360°) describe one
revolution.

180 degrees (180°) describe % of a
revolution. (Notice: 180/360= %))

59?:
90° describe of a revolution.
60° describe of a revolution

1° describes of a revolution.

45° describe
30° describe

of a revolution.

of a revolution.




Corresponding Reference Triangles:

45°-45°-90° Triangle

30°-60°-90° Triangle
* Note: Changing the orientation of this triangle makes either
a 30° or a 60° reference angle.




Converting between Degrees, Minutes & Seconds (D°M'S™) & Decimal Degrees:

Parts of degrees are measure in minutes and seconds.
e One minute=1"= 'Zbo of a degree.

e Onesecond=1"= '13@ of a degree.
e Conversion Ideas: 1 counterclockwise revolution = I . I'=



 Try: Draw the following angles from an initial side in standard position.

1..60°

2. -45°
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3. 138F
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Using the Calculator for Conversions:

[ANGLE] #4: converts a decimal degree
into D°M'S" form

Example: Convert 17.94° into D°M'S" form.
Type the following into the calculator:
17.94> DMS (Press ENTER)
17°66'24"

[ANGLE] #1: gives the degree symbol
[ANGLE]#2: gives the minute symbol

The second symbol is above the plus-sign in
green.

Example: Convert 124°57'8" into decimal
degrees.
Type the following into the calculator:
124°57'8" (Press ENTER)
124.9522222




Try: Convert the following using the graphing calculator.

7. 312°7'64" into decimal degrees 8. 187.019°%into D°M'S" form

217 122" §7°0'8.4"
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Area of a Sector: @is in radians!| ﬁ) 1 2
=2f 8

A== (12" (&

a) Find the area of the sector of a C|r'c|e, of radius Scm formed by an angle of 8 7 radians.
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Objective: Studentswill be able to use the six trig ratios and apply them to the unit
circle

The Six Trig Ratios

From Geometry, you know three trigonometric ratios - sine, cosine, and tangent. If we
let every angle be in standard positionona circle of radius r (x? + y? = r?) with a point
+ P(x,y) on the terminal side of &,

opposite _ y
T = i W
adjacent  x

shf=—-——= cosf=————=

opposite y adjacent X
hypotenuse r hypotenuse r

The reciprocal trigonometric ratios are cosecant(csc), secant(sec), and cotangent (cot).
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terminal side.
In which quadrant is the point? What is the value of the hypotenuse?
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tot. Wha1‘ are the values of the six h*cg func‘hons?
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¢ What is the angle
csc f= L sec 7= Hﬂﬁ'c-\l\!s cot 7= L in this probleg.
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4( \;ﬁ-;\ Sin

—.—— ‘ be the point on the unit circle that

E—me

corresponds to . Find the values of The six fmg functions.
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corresponds to . Find the values of the six trig functions.






Answers to 5-1 Coterminal Angles (ID: 1)

1) 45° and —675°

5 7
5) 2L and ——

- -

0) No
13) Yes
17) 272° and —88°

2) 405° and -315°

3) 450° and -270°

4 2 13 Iz
6) —Ttand——Jt 7) and ———
3 3 2 12
10) Yes 11) Yes
14) No 15) Yes
18) 957 and =625 19) 300° and —420°
ST 31 133 11
22) — and — I At
) 18 3 23) T and — 7
-lo37— ¥ 270°and —90°
471 T
l% 8) and T
:m* 12) Yes
(& 16) No
20) 3187 and —42°
24) e and—l

18 18



Do without using a Calculator!!

©, ¥,
- | =3 | Look for:
L 1) Draw ref triangle
Sinles= 3T 2) Correct value for trig

® Cxes. function asked for



Answers to 5-2 Trig Functions of Any Angle (ID: 1)

\3 2) -1 3) -2 4) Undefined
1) —
3
5) -2 1
; 6) V2 7 = 8) V3
2 2 2
9) 1 10) 2 1) 1 12) 0
16) V2
B 1 V3 — ) V2
2 3 2
17) 2 18) l 19) Undefined 20) Undefined
2
21) 1 22) 1 o _% 24) 0
23 26) 1

25) —









Try: Find the reference angle, ', givena value for 8.

1. -95°
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Practice Quiz Key
(-1l See D= ~




Bractice Quiz Key
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+ Signs of Trig Functions:
Ex 2 Find the value(s) of &for the following equations forl< &< 2m.

(See p.360 for separate representations of the signs of trig functions.)

a) cos €= -0.8471
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b) tan &= 3.9283

g471)

¢) csc 6=4.2706
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+ Ex1 Find the exact value of the following expressions.

a) cosl3z b) coslj—ﬁ: c) tang;T d) sinlg—T
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Name the quadrant in which angle @ lies.

1. sin@<0,cos0>0 2. sinf@>0,c0s60<0

X O v

3. secf<0,tanf>0

e,
4. cos#<0,¢c5c8=<0 5. sec8>=0,cot8>0

6. tan8<0,5sinf>0
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rma ine exacrvalues oI eacn irigonomeiril

11. cosé = :—(1) and @ is in quadrantIV
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