Algebra 2 10-01

Name:

Algebra 2

10-01 Right Triangle Trigonometry

If you have a right triangle, there are six ratios of sides that are always constant

hypotenuse

sing =
csc = —— i
cosf = ——— SOH opposite
tanf = CAH sect = —— side
TOA
cotf = —— [
adjacent side
Evaluate the six trigonometric functions of the angle 6.
3 10
0 0
i 18
In a right triangle, 8 is an acute angle and cos 6 = %. What is sin 87
I Special Right Triangles
30°-60°-90° 45°-45°-90°
V2 /45,
30°
2 V3
45° [
1
60°
1
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Use the diagram to solve the right triangle if... B
B=60°%a=7

¢ a

A b C

A=32°b=10 B

¢ a

A b C

Find the distance between Powell Point and Widforss Point.

> ‘1 Widforss q‘,‘ |
E j Point -
7 B

™S :
4, Y >
G % 3
s 18 (- 4]
- ¥
Powell -
Point -~
f
L4 'n. \ M

Yavapai
Point

”

526 #1,5,9,13,15,17, 21, 23, 25, 29, 33, 37, 39, 45, 49, 51, 53, 55, 58, 60 = 20
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Algebra 2 10-02 Name:
Algebra 2
10-02 Angles and Radian Measure
90° Ay

Angles in Standard Position terminal

e Vertexon ‘%'\ R

e Initial Side on < - 9

180°  vertex initial X

e Measured side

I Coterminal Angles
Y 270°

e Different angles (. ) that have the same
e Found by adding or subtracting multiples of

. (]

Draw an angle with the given measure in standard position. Then find one positive
coterminal angle and one negative coterminal angle.
65° -900°

\ 45° x
@J —405°

I Radian measure

e Another to measure
e 1radian is the angle when the = the
e There are radians in a circle

e To convert between degrees and radians use fact that
e 180°=

A

1 radian

A

I Special angles

y radian
™ » Imeasure
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Convert the degree measure to radians, or the radian measure to degrees.
135°

|Sector

° of a circle

I Arc Length

central
0 must be in radians! angle 0

I Area of Sector

1
A=>1%0
27'

6 must be in radians!

Find the length of the outfield fence if it is 220 ft from home plate.

Outfield
fence

/

Find the area of the baseball field.

534 #1,3,5,7,9,11,13, 15, 19, 21, 23, 25, 29, 31, 33, 40, 42, 45, 46,49 = 20

Created by Richard Wright - Andrews Academy To be used with Big Ideas Algebra 2, 2022



Algebra 2 10-03 Name:

Algebra 2

10-03 Trigonometric Functions of Any Angle

Ay

e Thinkofa on the side of an angle
e You can draw a right triangle with the
e sing=Z csch == (x, y) /ﬂ

T y

r

e cosf == sech == < >

T X .
e tanf=Z coth == Kj

x y

Unit Circle Y

° r=1

Evaluate the six trigonometric functions of 6.
Ay
- K }ﬂ ’.X

(3, —3)
N

Y

I Quadrantal Angles

Evaluate the six trigonometric functions of 6.

6=180°
Ay
0
Reference Angle / \
e Angle between side and * \ "'
e Has the same values for trig functions as quadrant angles 0’
e Youjust have to add the signs
Y
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Sketch the angle. Then find its reference angle.
150° —

Evaluate cos(-60°) without a calculator.

sin(-150°)

Estimate the horizontal distance traveled by a Red Kangaroo who jumps at an angle of 8° and with an initial speed of 53 feet
per second (35 mph).

542 #1,3,5,7,9,11,13, 15,17, 21, 25, 29, 33, 35, 41, 51, 53,57, 58, 59 = 20
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Algebra 2

10-04 Graphing Sine and Cosine Functions

y =sinx Yy = COoSX
Starts at Starts at
Amplitude = Amplitude =
Period = Period =
2 2

y = sin(a) y = cos(x)

ANVAN AR ASTARA
VARV IRV VARV

I Transformations

y=asinb(x —h) +k

e |a|= = vertical stretch
e Ifa<0,then over x-axis
° b=
o PeriodT =2
|
e h= shift
o k= shift
[ y= k

Graphing sine and cosine

1. Identify the , , shift, and shift
2. Draw the ,y=k
3. Find the 5 key points (3 zeros, 1 max, 1 min)

Ay

4. the graph
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Identify the amplitude and period.

Graph f(x) = 2sinx Graph y = sin 2mx

N N

A
\ 4
A
\ 4

Graph y = 2 cos (x - g) Graph g(x) = —4cos (x + %) -1

A A

A
A 4
A
A 4

551#1,3,5,7,9,13,17,19, 21, 25, 31, 33, 39, 47,59, 67,77,79, 81,85 = 20
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Algebra 2

10-05 Graphing Other Trigonometric Functions

I y =tanx ‘ I y = cotx
Period = Period =
T= n T= n
b b
Asymptotes where tangent undefined, Asymptotes at
1 y [ T 1
: Mapalf
| \ |
= fa) al |
- 4b‘ \“- |(O’ 0) ! l >
IEERN T T X
26 Y 1l % 2
:J/ = a tan bx 7 + :
I f |
| 3 | | |
: 2 | i |
l — | l |
on | n l | m ! 2
: N I i |
: -2 | i |
: -3 i i |
Graphy = tanz Graph g(x) = itan X
A A
\ 2 \ 2
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Name:

y = CSCX ‘ I y = secx
Period = Period =
T 21 T 21
b )
Asymptotes where Asymptotes where
0, m, 2@ T 3m
N 2’2
3|
Yy csc (@x) E
< 1 E T Yy
y = sin (x) ’/’ ‘\\ , N ,
2n X U'E ., K "_},t = cos () ’

2n Ay =n
\

-2

Graphy = 2 csc (x + g)

A

N

\ 4

Graph g(x) = csc4x

A

\ 4

N

560#1,5,7,9,11,13,15,17, 21, 23, 25, 29, 33, 35, 41, 47, 48,49, 55,57 = 20
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Algebra 2

10-06 Modeling with Trigonometric Functions

e Trigonometric functions are

e Useful for modeling motions or patterns
e Period (7)

o Timeof

o Unit:

e Frequency (f)
o Cycles per

o Unit:
= 1
f
Find the frequency
y = 2cos 3x y = sin 3mx
I Write Trigonometric Models
Find the ( of max and min)

1

2. Find the

3. Findthe

4. If the situation starts at zero, use

a. Ifstartsincreasing
b. If starts decreasing
5. Ifthe situation starts at a maximum or minimum use
a. Ifstarts at max
b. Ifstarts at min

An audiometer produces a pure tone with a frequency fof 1000 hertz (cycles per second). The maximum pressure P produced
by the tone is 20 millipascals. Write a sine model that gives the pressure P as a function of the time t (in seconds).
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Write a function for the sinusoid shown.
(513

Two people swing jump ropes. The highest point of the middle of each rope is 80 inches above
the ground and the lowest point is 2 inches above the ground. Each rope makes 2 revolutions
per second. Write a model for the height h (in inches) of one of the ropes as a function of the
time ¢ (in seconds) given that the rope is at its lowest point when ¢ = 0.

The tables show the average monthly low temperatures D (in degrees Fahrenheit) in Erie, Pennsylvania, where t = 1
represents January. Write a model that gives D as a function of t and interpret the period of its graph. Use technology.

t | D t | D
1121 7 | 64
2 | 2 8 | 62
3 |28 9 | 56
4 | 38 10 | 45
5 | 48 1| 37
6 | 58 12 | 27

568 #1,3,5,7,9,11,12,13, 15,17, 19, 20, 21, 23, 25, 32, 33,37, 45,47 = 20
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Name:

Algebra 2

Trigonometric Identity

10-07 Using Trigonometric ldentities

e Statement showing relationship between two quantities that are always

I Reciprocal Identities

sinu =

CSCU = —

cscu sinu
cosu = secu =

secu cosu
tanu = cotu =

cotu tanu
I Quotient Identities

sinu cosu
tanu = cotu ==

cosu sinu

I Pythagorean Identities

sinu + cos?u =1
tanu + 1 =sec?u
1+ cot?u = csc?u

I Even/Odd Identities

cos(—u) = cosu
sin(—u) = —sinu
csc(—u) = —cscu

sec(—u) = secu
tan(—u) = —tanu
cot(—u) = —cotu

I Cofunction Identities

. ™
sin (E - u) = cosu
T .
Cos (E - u) =Ssimu

tan (g - u) = cotu

™

cot (E - u) =tanu
b4

sec (E - u) = Cscu

n
Csc (E - ‘LL) =secu

Given thatsinf = — % andm < 6 < 3711' find the values of the other five trigonometric functions of 6.

Simplify (1 + cos 6 )(1 -cos6) sinx cotx
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Name:

I Verify Trigonometric Identities

e Show that trig identities are true by turning into the
e Guidelines
1. Work with at a time. Start with the more side.
2. Try ,add , etc.
3. Use
4. Ifthe above doesn’t work, try rewriting in and
5. Try !
Verify ::c“; + z:zi =1 cos (g - x) cotx = cosx

575#1,3,5,7,9,11, 14,15, 17, 19, 21, 23, 25, 33, 35, 39, 41, 42, 45, 46 = 20
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Algebra 2

10-Review

Take this test as you would take a test in class. When you are finished, check your work against the answers.
10-01
Evaluate the six trigonometric function for the following triangle if a = 9 and c = 10. Find exact answers.

B

B
A
¢ b

1. Using angle A (sin A, cos A, etc.) 2. Usingangle B (sin B, cos B, etc.)

3. Adiagonal beam on a trestle bridge makes an angle of 30° with the horizontal base. If the beam is 20 ft long, how high will
the end of the beam be above the horizontal base?

10-02

Consider an angle in standard position that measures '%" for the following problems.
4. Determine two coterminal angles (one positive and one negative).

5. Find the reference angle in radians.

Convert the degree measure to radians or the radian measure to degrees. Find the exact answers.

6. 300° g T
12
7. =
3
10-03
Evaluate the function. Find the exact answers.
9. cscZ 11. cot= 13. tan=
3 4 6
10. cos —150° 12. sins?n
A point on angle 0 is (4, 3). Find the following.
14. sin@ 16. tan @ 18. cscé@
15. cos @ 17. sec@ 19. cot@
10-04,10-05

Consider the following function,
y = 10 sin 2(x + 4) — 3 for the following problems.

20. Find the period 22. Find the midline
21. Find the horizontal shift 23. Find the amplitude




Algebra 2 10-Review Name:
10-06
24. Consider the graph. Find a function to model the graph.

¥
(1, 0.5)

(0, —0.5)
10-07
Use trigonometric identities to simplify.
o5, _tanb 26. sinf secH
! sec
Verify the identities.
1-cos? @ C 2 - _ _sinx
g Sin 0 = —sin* @ 28. cscx + cotx = PE—
I Answers
1. SiHA=1—90,COSA=%,taHA=—9f,cscA= 24, y = —0.5cosmx
1 10T e 25. —sin@
?,secA— T ,cotA—T 26. tan
—cos? 6 .
2. sinB=@,cosB=i,tanB=@,CSCB= 27. 2 COZS —sin? 0
10 10 9 sec? 6
29 .
uNE,secB:E,cotB:g—\/E 12 _cos0 _ n2p
9 19 sec2f  sec?f
3. 10 feet cos? 0 — cos? 6 cos? 0 — sin? 0
4 Br 3 cos? 6 (1 — cos? ) —sin? 6
s a * cos? 6 sin? 8 — sin? 6
’ g sin? @ (cos? 9 — 1)
s
6. + sin? 8 (— sin? )
7. 120° —sin* 6
8. 75° 28, X
1—cosx
9 @ sinx  1+cosx
’ 3 1-cosx 1+cosx
V3 sin x(1+cos x)
10. 2 1-cos? x
11. 1 sin x(14+cos x)
sin2 x
12. —E 1+cosx
2 N
sinx
13. E 1 Ccos X
33 sinx sinx
14. 5 cscx + cotx
15, 2
5
16. 2
4
17. 2
4
18. 2
3
19. 2
3
20.
21. -4
22. y=-3
23. 10
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