Mr. Wright's Math
Extravaganza

Precalculus
Trigonometry

Level 2.0: 70% on test, Level 3.0: 80% on test, Level 4.0: level 3.0 and success on applications
Score I Can Statements

4.0 O | can demonstrate in-depth inferences and applications that go beyond what was taught.

3.5 | In addition to score 3.0 performance, partial success at score 4.0 content.

O | can use radians.

| can evaluate trigonometric functions.

| can graph trigonometric functions.

| can use inverse trigonometric functions.

3.0

O oo

2.5 | No major errors or omissions regarding score 2.0 content, and partial success at score 3.0 content.

| can draw angles in standard position.

| can convert between degrees and radians.

| can use the unit circles to evaluate trigonometric functions.
| can use right triangles to evaluate trigonometric functions.

| can use basic trigonometric identities.

| can evaluate trigonometric functions using reference angles.
| can evaluate compositions of inverse functions.

O | can solve problems with right triangles and trigonometry.

2.0

OO0o0Oo0o0oaogao

1.5 | Partial success at score 2.0 content, and major errors or omissions regarding score 3.0 content.

1.0 | With help, partial success at score 2.0 content and score 3.0 content.

0.5 | With help, partial success at score 2.0 content but not at score 3.0 content.

0.0 | Even with help, no success.

Richard Wright



Precalculus 4-01 Name:

Precalculus

4-01 Angle Measures

Angles in standard position

@
}o\b
e Vertexat >
e Initial side on positive s\‘?
. . 'y
e Terminal side rotates A%

Vertex Initial side

I Coterminal Angles

e 2 angles with same sides, but different

«

e To find coterminal angles f
o
I5)
90°
T
Angle Measures Quadrant Il Quadrant | 2
e Degree Measures
1803 v !
o I
e Radian Measures 360 ,
e Angle where radius = p | radian 0
Quadrant Il Quadrant IV I 2T
e Acute >
e Obtuse >
270°
e Complementary > a + f = 3
e Supplementary > a + f = 2
Find a coterminal angle with 8 = —g
Find the supplement of 8 = %

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus



Precalculus 4-01 Name:

Convert radians to degrees: 180° =t Convert 120° to radians
Applications
e ArcLength e  Area of Sector
o o A= fraction of circle x mir?
o Wherefisin o A=Lxnr?

21

T

2

o Wherefisin
T
2
; s
0 0
T 5 ;
7r ) A
0
T
2m
3T
2
37
2

e Speeds
o Angular speed:
o Linear speed (tangential):
o

A 6-inch diameter gear makes 2.5 revolutions per second. Find the angular speed in radians per second.

How fast is a tooth at the edge of the gear moving in in./s?

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-02 Name:

Precalculus

4-02 Unit Circle

Unit circle

r=1 x*+y*=1

Trigonometric Functions (Unit circle)

sint = csct =
cost = sect =
tant = cott =

Evaluate 6 trig functions of t = 2?"

Evaluate
41T .
sec— sin 2m
T 11w
tan— csc—
2 6
3T
cot— cos0
4
Evaluate
. 21 o
sin (— —) cos—
3 3

. 11m
sSin (— —)
2

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-03

Precalculus

4-03 Right Triangle Trigonometry

opp

sin4 = —
hyp

4 adj
COoS = —
hyp

opp

tan4 = —
an adj

h
CSCA = ol
opp
h
secA = ﬂ
adj
adj
cotd = —]
opp

Find the values of the six trig functions

B

12

Name:
B
4
Opposite Hypotenuse
u 8
c Adjacent A

T s
sin— CSC—
4 3

tan 30°

Sketch a triangle and find the other 5 trig functions: tan6 = 3

Created by Richard Wright - Andrews Academy

To be used with Richard Wright's Precalculus



Precalculus 4-04 Name:

Precalculus

4-04 Right Triangle Trigonometry and Identities

Basic Identities

Reciprocal

sinu = cosu = tanu =

cscu secu cotu
CSCU = — secu = cotu =
sinu cosu tanu
Quotient
sinu cosu
tanu = cotu = —
cosu sinu
Pythagorean
sin?u+cos?u=1 1+ tan? u = sec’u cot?u+1=csc’u
Note: sin? u = (sinu)?
Cofunction Identities
sin(90° — u) = cosu cos(90° —u) = sinu
sec(90° —u) = cscu csc(90° —u) = secu
tan(90° — u) = cotu cot(90° —u) = tanu

Let 0 be an acute angle such that cos8 = 0.96
Find sin 6 tan 8

Let § be an acute angle such thattan § = 4
Find cot 8 secf

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-04 Name:
Angles of Elevation and Depression

e Both are measured from the

A 12-meter flagpole casts a 6-meter shadow. Find the angle of elevation of the sun.

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-05

Name:

Precalculus

4-05 Trigonometric Functions of Any Angle

Circular Trig Functions

sinf = cscl =
cosf = secl =
tanf = cotld =

S

()

Let (-2, 3) be a point on the terminal side of 6. Find sine, cosine, and tangent of 6.

Given sin@ = gand tan 8 < 0, find cos 8 and csc 6.

Sin

Quadrant ||

sin d, csc 6

All

Quadrant |

sin d, csc
cosf, sec
tan @, cot @

Quadrant llI
tan @, cot ¢

Quadrant IV

cosf, sec

. T
Evaluate sinm tan—

~[(1,0)

(0,-1)
I

Created by Richard Wright - Andrews Academy

To be used with Richard Wright’s Precalculus




Precalculus 4-05
Reference Angle

e Angle between side and nearest

Name:

Find the reference angle for %ﬂ

Find the reference angle for S?n

51T .
Use a reference angle to evaluate cos 5 sin 150°

11
Use a reference angle to evaluate tan—

Let 6 be an angle in quadrant III such that sin6 = — % Find

sec@ tan 6

Created by Richard Wright - Andrews Academy

To be used with Richard Wright’s Precalculus




Precalculus 4-06 Name:

Precalculus

4-06 Graphs of Sine and Cosine

y =sinx | I y = cosx

e Starts at

e Starts at

e Amplitude = e Amplitude =

e Period = e Period =
2 2

y = cos(x)

ANVANY ANNANA
VARV RV, VARV

Transformations
y=asin(bx —c)+d
e a=vertical
o Amplitude =
e b =horizontal
o Period
e c=horizontal
o Phase shift (Right if c is positive)
e d=vertical
o Midline
Graph f(x) = 2sinx
A

A
A 4

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-06 Name:

Graphy = cosg

A
\ 4

Graph y = 2sin (x - g)

A

A
\ 4

Graphy = —%sin(rrx +m)+1

A

N
\ 4

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Name:

Precalculus 4-07

Precalculus

4-07 Graphs of Other Trigonometric Functions

cotx

y:

tan x

y:

Period

Period

|

Asymptotes at x

Asymptotes where tangent undefined, x
/“

Rl <

= tan

Graph y

A

A 4

To be used with Richard Wright’s Precalculus

Created by Richard Wright - Andrews Academy



Precalculus 4-07

Name:

y =secx

y = CScx
e Period =
e Asymptotes where sine =0
o x=
3|
2|
y=oscl@) |
,’I \‘\ y = sin () l/ ‘\\
2n

e Period =

e Asymptotes where cosine = 0

@) X =

4

n \ - ’ 0 \ n v 2

Graphy = 2 csc (x + g)

A
v
I Damped Trig Functions
e y=|[x]sinx
e Thexisthe function
e Graph the function and its over x-
axis
e Graph the trig

Created by Richard Wright - Andrews Academy

To be used with Richard Wright’s Precalculus



Precalculus 4-08

Name:

Precalculus

4-08 Inverse Trigonometric Functions

Inverses switch

graph over y = x

y =sinx & x =sin"ly

Inverse trig functions give the

-n/2 n/2

/I -1
A
I Inverse Sine T
n/2 2
e y=sin"lx
e y=arcsinx
e Domain: n/4
e Range:
T 0
. -2 -1
arcsin(—1)
-n/4
-n/2 _r
2
I Inverse Cosine .
1 n 2
e Yy=COS "X
® Yy =arccosx
e Domain: 3n/4
e Range:
_— T 0,27
1
arccos -
2
e Kj
3
2 -1 0 o

Created by Richard Wright - Andrews Academy

To be used with Richard Wright’s Precalculus



Precalculus 4-08

Name:
I Inverse Tangent
n/2 T
e y=tanlx 2
e y=arctanx
e Domain: /4
e Range:
1 2 3 ) i3 0
-n/2 o
2
Evaluate
.1 (1 .
sin (E) arcsinv3
_1vV3 V3
cos™ — arctan?

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus



Precalculus 4-09

Name:

Precalculus

4-09 Compositions involving Inverse Trigonometric Functions

o |f and

, then

o sin(arcsinx) =

and arcsin(siny) =

tan(arctan(—14))

sin(arcsin )

. .. 5T
arcsin (sm ?)

m
arccos (COS ?)

tan~*(cosm)

i (cos (2)

sec(arctan x)

Created by Richard Wright - Andrews Academy

To be used with Richard Wright’s Precalculus




Precalculus 4-10 Name:

Precalculus

4-10 Applications of Right Triangle Trigonometry

I Right triangle trigonometry

1. Drawa and label it
2.

Aladder leaning against a house reaches 24 ft up the side of the house. The ladder makes a 60° angle with the ground. How far
is the base of the ladder from the house?

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus



Precalculus 4-11 Name:

Precalculus

4-11 Bearings and Simple Harmonic Motion

Bearings
e Bearings show
30° 30°
N

50°
W E E
W 30

S S

A sailboat leaves a pier and heads due west at 8 knots. After 15 minutes the sailboat tacks, changing course to N 16° W at 10
knots. Find the sailboat’s bearing and distance from the pier after 12 minutes on this course.

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 4-11 Name:
Simple Harmonic Motion (SHM)

e y=asinwx
* y=acoswx
e Period

e Frequency (cycles per second)

e Equilibrium is the

Find a model for simple harmonic motion with displacementat t = 0is 0,
amplitude of 4 cm, and period of 6 sec.

Given the equation for simple harmonic motion d = 4 cos 6nt
Find maximum displacement

Find frequency

Find value of d when t = 4

Find the least positive value of t for whichd = 0

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus
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