MODULE 11 — TRIGONOMETRIC FUNCTIONS
Revisit Right Triangle Trigonometry (using a table...old school)

6 is many times used as a variable to represent an angle measurement. We will be using 6 to represent an unknown
angle in these examples.

Practice:
* Write all three trigonometric equations for each triangle using SOH-CAH-TOA. Assume a right triangle.

,\ sinf = cosl = tanf =
7]

Also use the Pythagorean Theorem to verify the side lengths of this right triangle.

* Write all three trigonometric equations for each triangle using SOH-CAH-TOA. Assume all triangles are right

triangles.
2.
sinf = cosl = tanf =
13V3
0
13

3. This time write the trig. ratios (fractions) as a decimal.

,\ sinf = cosf = tanf =

3vV6
Use the trig. table on the next page to identify the angle measurement of 4.
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Module 11: Lessons 1 & 2 — Angles in Standard Position

Notes:
Standard Position: An angle is in standard position if its vertex is located at the origin and one ray is on the positive x-
axis. The ray on the x-axis is called the initial side and the other ray is called the terminal side.

a. Practice drawing a 45° angle in standard position with | b. Label the terminal rays of each angle as you rotate

your teacher. counter-clockwise every 45°.
c. Label the terminal rays of each angle as you rotate d. Practice drawing a —120° angle in standard position
counter-clockwise every 30°. with your teacher.

* Practice — Graph each of the following angles in standard position.

1. 120° 2. —45° 3. 210° 4. 345°

5. —15° 6. 150° 7. 315° 8. 705°




What is a radian?

Angles in Standard Position (Radians)
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Count by g for one full rotation.
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Notes:

Conversion Bank

1inch=2.54cm

1 barrel = 31.5 gallons

1 mile = 1.61 kilometers 21 radians = 360 degrees

1 gallon = 3.7854 liters 1 radians = 180 degrees

* Convert each of the following.

1. How many degrees are in 4.41 radians?

2. How many meters are in 100 yards?

3. How many gallons are in a 2-liter bottle of soda?

4. How many miles are in a 5K race?

Convert each angle measurement in radians to degrees.

Vs .
5. = radians

Vs .
6. T radians

Vs .
7. —radians
12

8. .8m radians

9. 7 radians

10. 3w radians




Coterminal Angles - angles in standard position (initial ray on the positive x-axis) that have a common terminal ray.

Identify at least two coterminal angles for each angle. If the stated angle is in degrees, give your answers in degrees. If

the angle is in radians, give your answers in radians.

1. 120° 2. g 3. 210° 4.
5. —15° 6. 4?” 7. 315° 8. 3%

Graph each of the following angles in standard position. Be accurate even though you are estimating the angle.

1. 10°

2.

e

3. 240°

21
4, —
3

5. —100°

NIE

7. 500°




Coterminal Angles - Coterminal angles are angles in standard position (angles with the initial side on the positive x-axis)

that have a common terminal side.

9. Identify at least two coterminal angles for each angle 10. Identify two other angles measurements that are
in problems 1-8 on the previous page. coterminal with a 30° angle in standard position.

Conversions (including radians & degrees)
Notes:

Conversions — Many times when you do not know a direct conversion from one unit to the next, you can use unit conversions.

(This is an organized way of working through conversions.)

Converting Radians to Degrees —

Looking at the circle and radius drawn on the right; if you were to take
that radius and bend it around the circle, how many of those lengths do
think would fit around the circle?

Your Estimate

Actual Value

Therefore, there are radians per revolution or every 360 degrees.

Fractions to use when converting radians and degrees

* Convert each from radians to degrees or degrees to radians.

Ex. 4: 2.5m radians Ex. 5: 60 degrees Ex. 6: 2 radians

Ex. 7: 150°




* Review —

1. Graph 45° in standard
position.

2. Graph 309 in standard
position.

3. Convert 309 to radians.

4. Convert 45° to radians.

Notes:

a. Label the terminal rays of each angle as you rotate
. s .
counter-clockwise every " radians.
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b. Label the terminal rays of each angle as you rotate
counter-clockwise every % radians.

"~

~

I
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c. Label the terminal rays of each angle as you rotate
. 1 .
counter-clockwise every 3 radians.

N

k4

d. Label the terminal rays of each angle as you rotate
counter-clockwise every % radians.

N

~




Your own Unique Solutions

You are making up your own problems to solve. Therefore to get credit, your problems and results should be completely
different from every other student who turns in their assignment. Be original and creative with what you do here.

1. Choose a unique and original angle measure, and draw that angle in standard position.

Your angle measure: degrees

)
b

2. Choose a unique and original angle measure in RADIANS. Convert this radian angle measure to degrees while also
showing work or how you did it.

Your angle measure: radians




Reciprocal Trigonometric Functions

Quick Review of SOH-CAH-TOA

These Trigonometric Functions also have reciprocals.

The cosecant:

1
—— =csch
S

in6@

The secant:

1
—— =secH
cos@

The cotangent: % = cotf

Assume each triangle is a right triangle. Write all three trigonometric equations for each triangle using SOH-CAH-TOA.

1. 2.
sinf = cscO = sinf = cscl =
9 N
21 29 9
cosf = secl = > V29 cosf = secl =
tanf = cotd = 2 tanf = cotf =
3. 4,
N
sinf = cscl = 9 sinf = cscl =
17
12
cosf = secl = cosf = secl =
5 tan@ = cotf = 8 tan@ = cotf =
5. 6.
[\ sinf = cscl = [\ sinf = cscl =
7] _ 7]
2v10 cosf = secl = 6v2 cosf = secl =
tan@ = cotf = tan@ = cotf =
2v/5 3v2




Trigonometry in the First Quadrant

Reference Triangle for 30° and 60°.

Reference Triangle for 45°.

Notes:

To Evaluate a trig. expression without a calculator:

1. Draw the angle in standard position.
2. Create a “Reference” Right Triangle by dropping an altitude from the terminal ray to the x-axis.
3. Use a Special Right Triangle and a Trigonometric Ratio to determine the value.

* Practice — Evaluate each trig. expression without a calculator.

1. sin 30° = 2. cos 45° = 3. tan 60° = 4. sin 45° =
5. tan 45° = 6. sin 60° = 7. cos 60° = 8. cos 30° =
9. tan 30° = 10. ¢sc 60° = 11. sec 45° = 12. cot 30° =




* Practice —Draw each reference triangle and evaluate the expression.

. T
1. sin—=
4

Vs
2. COS— =
3

3. tanZ =
6

T
4, cos— =
4

5. tan= =
4

. T
6. sin— =
3

T
7. csc— =
3

T
8. sec— =
4

Solve for values of 8 between 0° and 90° (quadrant I).

1. Ifsinf = %,findcos@

2. If cos@ = %,findsine

3.If sinf = %,findcos@

4. If sinf = %,findsec@

5.1f cosf = g,find cscl

6.1f cosf = %,findtan@

7.1ftan@ = 4, findsin6

8.1f cotf = 2,findtan@




Trigonometry in All Quadrants

Notes:

To Evaluate a trig. expression without a calculator:

1. Draw the angle in standard position.

2. Create a “Reference” Right Triangle by dropping an altitude from the terminal ray to the x-axis.
3. Use a Special Right Triangle and a Trigonometric Ratio to determine the value.

4. Pay Close Attention to Positive and Negative Values.

* Practice — Evaluate each trig. expression without a calculator.

1. sin 30° 2. cos 210° 3. tan 315° 4. sin 150°

5. tan 300° 6. sin 225° 7. cos 120° 8. cos 390°

What do you notice about the signs of each trigonometric function in each quadrant?

Determine the quadrant.

1.cos8 > 0,sin@ > 0 2.tanf8 > 0,sin8 < 0 3.cot0 <0,sin8 <0

4.tanf < 0,cos8 <0 5.csc8 <0,cos0 <0 6.secd > 0,cotd >0




Module 11: Lessons 3 — Graphing Sine and Cosine Functions

EEEEEEEEBEREEEEEEEE
y=sinx | 0 1 0 -1 0
y=cosx | 1 0 -1 0 1

Graph: y =sin x. The sine graph is smooth and rounded. Use the points from the t-table to help sketch its graph.

L J

Graph: y = ¢os x. The cosine graph is smooth and rounded. Use the points from the t-table to help sketch its graph.

r 3

Streamline the Graphing Process (One Period)
y = sin(x) y = cos(x)



Matching Sine Wave Functions
Reference: Sine Wave Parent Function y = sin(x)

Duplicate each wave form using the parent function y = sin(x) and your understanding of transformations.
Write your function equation in the space provided.

1.

Duplicate each wave form using the parent function y = sin(x) and your understanding of transformations.



Write your function equation in the space provided.

2.
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Duplicate each wave form using the parent function y = sin(x) and your understanding of transformations
Write your function equation in the space provided.

3.




: . X :
r. Find the following information for the function: y = —sin (—3-— ) -4 NOTE: —sin[ x ]_“4 = -—sinl(x—Brr)—ﬂl

——7
3
Amplitude: Domain:
Period: Range:
Phase Shift; - Appropriate interval to graph one complete wave:
Vertical Shift: y-intercept:

T
s. Find the following information for the function: p = 3cos (2nx + E) +2. NOTE: 3 cos(2m: + E} +2=3¢cos 2;,[ X+ _I.JJr 2
3

Amplitude: _ Domain:
Period: Range:
Phase Shift: Appropriate interval to graph one complete wave:

Vertical Shift: y-intercept:










