Angles and Their Measure

vocfbu::a? O(W*' of vt w| (e wofl?f- —>
e Angle ﬁVW\Q(ﬁx \7\3 e erVjS \'U! (O (wanaon  pdpt
o Initial Side St‘zwﬁw’}, Side  pf yv OWWﬂe,/, Aoe Mt e
e Terminal Side %{/\gﬁz{\/\?’ Sadl. oF Yl 65&/1{];/((/
o Vetex (MWWt o iun can9|e

e Positive Angle: * Negative Angle: * Label the ¢_SQCu)adrants:
Rotidey (CW fZohuey Cw
1T =

| 10+ >0
@ mw |

ago

e Standard Position: when an angle has its vertex at the origin and its initial side along the positive x-axis.

Sketch the following angles in standard position:
a. § =125° b. 8 = —60° c. 6 =480°

N[
| N

Quadrantal Angle: when the terminal side of an angle in standard position coincides with one of the axes.

Sketch the following angles: ~hud
— o - o g
a. 68 =270 b. 8 = =900 )

~ il
gL

) O qo0 | Fre |

c. List 5 different measures of quadrantal angles(degrees): , , 5 ’
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Units for measuring angles: 3&(7)0
Degrees: A circle is divided into equal degrees.

Radian: ¢ (\WY(LQ & 0{" A C‘.V(/w Ny 4
pMLaSWwe | Yadiaan T h/\f{’,-vtopfz . \
vt ] e Swne o e LA L
[AS : i

There are 9‘11' radians in one circle. YN(“’ v

i 30~ 21
To change from degrees to radians: Multiply by | “y4O G

. | 1

To change from Radians to degrees: Multiply by !

Example: Change to radians. a) 45° b) 120° c)-30° d) 130°( J

eYuck yér (JT—-B -1 1o ﬁ) -1 -}0(%_0) IW)
\§U Y UL - _ 1
w%‘ﬁ =l T

Example: Change to degrees. a) 7?” b) -Z-"SE (‘(ﬁiﬁ)) c) -—-94—;r( [T;'lejd) 5 radi(ar;ig—)
T =16 = A P 5 -
__%,(,%Eﬂ)),% 1 c-Yos (a0

W ]6’!~g0 T

Co-terminal Angles: Same initial and terminal ray{ can be found by +/- 360° (or 27 if in radians)

Example: Find one positive angle and one negative angle that are co-terminal with each given angle .

a) 3950 5O b) -45° c) -2-5- + va_(g%]‘ d) % + 2T K1
o ¢ <
165 %9, ~405
: A B A ar 3m,
)5 %1% Y L 7
—S
l.}.
Sketch each angle in standard position and determine the quadrant in which its terminal side lies. -
S 2 L ALT=E22 -2
125 Cl 2. =220° B e 4. =2 3. ar

3

\i)
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Day 2 Notes - Central Angles and Arcs

1. There are 3 ([[O degree in a circle. This is equivalent to 9/((’ radians in one full circle.

2. Anarc is a portion of the circle’s C\ v C u l’V(‘Ff/V‘@M C(/ S

&
A sector is a portion of the circle’s M{ o . ad

Recall the formulas: Circumference of a circle &TT ! Area of a circle | { |4 o
3 Cwtamferenc - ¥ of \ Avtee ochian of cide

Length (measure) of Arc s \rcle Area of Sector, A

e [ () | (%)

Radians Ay (ﬁ) - V& Y 1(5’%) = Yl(%)

Examples:
Leave answers in terms of pi (m) unless otherwise noted.
(= (0 |
1. Given the radian measure of a central angle, find the measure of its intercepted arc in terms of 7 in a circle of
radius 10 cm.

2m STL' 21
by == d.

( y=lm () S,tr(m VI ()
_ sl _we sf/u’ - /EF
-7 - S
2. Given the degree measure of a central angle, find the measure of its mtercepted arc in a circle of diameter 30
in. Leave interms of 7.y~ = 74 :

->I=I

a. 30° b, 5° c. 77° ' d.57°

w19 (5) e =
s I }TT(K ( 0) . Zﬁ(’g)(%a} ,
mlé\ @Q@o\" % GT\; ) f\;gr% _am S
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3. Given the measure of an arc, find the degree measure to the nearest tenth of the central angle it subtends in a
circle of radius 8 cm. Note: The values below are in RADIANS.

&3 b. 14 c.24 d.12.5
5:%’1& 4= ¥(¢) N4 12.5>9()
T, #© I =
f@‘ 13 v %u? e

o () ‘
39 - S n .
g(-ﬁ) 2964 ()= 2 - B %o (4= gas

4. Find the area of each sector to the nearest tenth, given its central angle and the radius of the circle.

o L Z
a.0=2r=10ft = Z.lf_"z’/:’{ b. 6 = 54°1 =6 in.

12 2 ﬁf’ﬂ({ﬁjb(%)

A= n(ml(
. wn(£)= TusgeHt =~ Ut Ain®

c.a=—”,r=1.36m %c% d. 6 =82°r=73km

h » g

Ar=11 (1-36) (;5 ‘ =15 (3)
rr((’;(cL(l,)-\ﬁl'im = PEEmS

=
For Exercises 5-6, round answers to the nearest tenth. o5 % |2 lena
5. An arc is 6.5 cm long and it subtends a central angle of 45°. Find the radius of the circle.
L & ) S9340 = 900
ayrT

. iaw,
Quo)(9~§ i =909

6. A sector has area of 15 in? and central angle of 0.2 radians. Find the radius of the circle and arc length of the

s (27,4) S = drllz.25) (2

ViR \g/usj

30=-2¢"
PGT g

¢y =\ %350
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o SIA
Day 3 - Circular Functions & the Unit Circle C

Sine and Cosine:

If the terminal side of an angle in standard position intersects the unit circle P(x.y). thencosO=xandsin0 =y

T e Pt Y \ﬂ» ) SIGNS FOR EACH QUADRANT

\ cus(,:l= x sinf =y
\ A
6 —

&

v
A

v

ol ; 4

v

\ §

SonCan T

I. Sine and Cosine Functions of an Angle in Standard Position for any circle whose radius is r.

%\ sin@
[
Ky cosf =

2. Find the values of the sine, cosine, & tangent functions of an angle in standard position with measure & if the point
with coordinates (5, 12) lies on its terminal side. Sketch the reference triangle.

% &W: [7//'7)
| T

I T A

5

b
r
X
Y

3. Find the sin€ when cos 6 = % and the terminal side of @ is in the fourth quadrant.

. 2 =S
\ 't %]V& I
\e S

(' ?’1 ) (i B
4. The terminal side of an angle @ in standard position contains the point with coordinates (-3, -4).
Find sin6, cosf, & tanf.

: - -4
- B 55 e = 55—
i gl g
AL2 (o 2
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0% (4)r

5. The terminal side of an angle @ in standard position contains the point with coordinates (0, -l) \
- L

Find sin0, cos0, & tan @ . . i =
QW = - \ ¥ = HW(L(F
— i |
(@s9= O (7)

6. The terminal side of an angle @ in standard position contains the point with coordinates (7, 0).

Find sin0, cos0, & tan@?. _
NG O '{‘ZU.'IG’- O
(056 = (%5
7. Iftan 8 =-2 and @ lies in Quadrant 1V, find sin & and cos . \r_
[ = S

| VLQ" -3 ") \[5_ CO gvt —
1] » Ys \@ =
8. Exact Values:
(0,

[y
~—

0° 90°  180°  270°  360° /
sind O , O " O (—1,0)K (1,9)

cosO \ O . \ O \

(0:_'1)
tanf W
Practice:
Find the value for sine, cosine, and tangent of an angle in standard position given the following.
o
1. Lies on the point (-4, 2) 2.5inf = m-:iandﬁlies in Quadrant IV. @ - M
B B :
MG e @) V(_ : C Kb 'y,f e}
& =t = - =5
e 9/:.):-—\@- o % Wg»-% WO;'BU
N RSN U W0 70
,/ ~ "/J/ B e ’
de 473 < & i
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Day 6 - Graphing Sine & Cosine Functions

Vocabulary ,
s Period: j\oAv _ |LV\‘('3 e '{ZDLOB Jh) V@F@C&f_ i
. Amplitude:% \f\ﬁ( ‘}\f\:ﬁ’ of (Wavl

e Phase Shift: S\M{}’B \QH’!V[&]VO‘

Sinusoidal Functions

=asin(b(x = ¢))+d or y=acos(b(x—¢c)) +d
V. 5wefr,t\(am§’ (b( ) b (b( )

a= (AN b= B Compfshelh - LE d= 1 ! L
Period = 9;‘6’ ’i\ V\-9~/
i~ yerll
I. Determine the amplitude, b value, and period for each function.
Amplitude b - value “period
1. y = 3sinx r_y) = - 21T
1
2. y =>cos2x ’\-L 2 ’%‘T =17
3. y = —5sinnx LTV
i il | = | sTr }r T -
= — y L 2 B
4.y = —8cos—x A r'71,| L.t %
5.y = 2.5cos§x 2.5 ~L2/ 7;3_',:" 2= YT
6. y = —sin3x ' \ 2 ’17773
- o il . o1r
7.Graph y = sinx a= b = p =
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8. Graph y = cosx as= \ b=__\_ p=_f2”[_

9. y=13cos2x
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11,y =-2cosx+ 3 a=
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AFM HW Graphing Sine & Cosine

I. Determine the amplitude, b value, and period for each function.

Amplitude b - value period
1

1, Y= ==COSK ,L} | I
2. y = 2cos6x 3 (v TV)D
3. y= —4sin=x ‘ \
4, y = 331‘1'1-3-x4 ;4 ;77‘4

: 5 y IL LlIT?B
5. y= —5cos?x = grq)) U/Q
6. y = cos2x | B Tl.——

II. Find the following and then graph at least 2 cycles of each function on graph paper. Number your problems
and label your axes!

a b period
7. y = 3sinx 2 [ 1 &I
8. y = 5cosx = | L1t
9. y = 4cos2x U g o
10. y = —Zsinéx e Fy Y1
11. y = —cos3x \ 5 W
12, y= 25in-;-x | & "> Ve
III. Determine the amplitude, b value, period, phase shift and vertical shift for each function.
t t plit \g’(( p ) \,\@ " N\&/
13. y = cos2x — l 9‘ ’TV / \\/6
14. y = sin(x — ) fbb\,\/}ﬂﬁ \ \ P Q| nond
15. y = —2sin(3x + 6m) + 4 oL b 6N 1S _,‘\\,\
16. y = 4 cos (Bx ~ g) -7 U L W D) BN L
17. y = ——cos(4x —2m) -6 \.[77 W ﬂ?)" - | LA
18. y = 3sinbx — \%ﬁ 4)\ > N0 , ﬂ'}? | V5
: A<
1€ 2y,
W
s
9

17
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Find the following and then graph #’s 2 & 3 on graph paper.

Graphing Sine & Cosine Day 2

1. y=cos2x -1

2. y = 2sin(x + m)
(x-
= —4sin(3x — 6

3. y = 3cos

4. y

5. y=sin(x—m)

= 3sin6bx — 3

2cos(3x + 3m) ’5("”
8.y= —cos%x +4

6. y
7.y =

—2cos (3x -

9.y=



3

10.y = 4cos(2x + 2m) — 2

pde

Ueos( e TH-L (7
P

Y  b=1
=1 Ps= L
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Writing Equations of Graphs using Sine & Cosine Name

What to look for; SR AR """"

. wl} Al

* ‘ \Uc . - e

* Ve (ol SPutt

* phege Shuft 3

SV (togwe 9;'1‘; P

' Pebe i SUNGS Y%

2% P

1. Amplitude:
Period:_“\\ se b= -
Vertical Shift:__|\A42~ ,
Phase Shift: & (7Y 21~ SIVe-

Equation: 5 = ’?)CUS A OR g - "gSiV\ (9"()( — ”74))

2. Amplitude: 6 1
Period:_ UT1  Sub=73
Vertical Shift._\ANQ -
Phase Shift: Ev '[\’W e\
Equation: 375§}V\ J’;X

OR \é =~ Scos (3 ( X’Tfﬂ

3, Amplitude: 8 R S— . .............. N — . .................. , ...............
Period: |50 0=~ S R N RO
Vertical Shif:_NneA~Lr e o ;
et . I % [ P .
Equation: Y = ~ 5w\ X OR

\57 A0S (2 (4T .8 E—

9= s (M -4
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Amplitude: \ Ampiitude: 5

~ T e i
Period: AT Se b = Period: LhT SOb o
Vertical Shift: d L” Vertical Shift: A‘
Phase Shift: Phase Shift:

EquatlonV" SW\X L\ OR U\"_(«UQ(X T?Z)qEquatlonW 3§|\/\ kal OR
= 305 ($(x-T0)) T

[4]
4 “Br/a =23 . -3 on/3 13 23 np
6. 7
3 — 1
2
_2 :
1 .,'/
0 Ly -
3 pe g 1173 on/a Y3 2m3 3B 4m
1
Amplitude: > . Amplitude: |
Period: Q‘ﬂ Co b’;\ Period: 7’“77) So b7%
Vertical Shift: 4\ % Vertical Shift: d/q’
Phase Shift: : Phase Shift:

Equation: W~ (%US . ’Y?) OR \’\’ ’}S\V\( ’,u’ ))7) Equatlon V\ S\V\ (Oﬂ\’l OR

8. 2 | 1
; % ? Amplitude: e

/\ /\ 3 Period: 1My s¢ b=>
\_/ P \/ \_f/ Vertical Shift: _4‘\__\______

A _ ‘ - Phase Shift: +
213 i3 ) R 2:;r3 Equation: U\’P’ -,_C()Q 3‘)( "'\ OR

W=+ cin (Bx-TMe))t! 2 J
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Sinus

oidal Applications.notebook

A pet store clerk noticed that the
population in the gerbil habitat
varied sinusoidally with respectto E
time in days. He carefully collected f24*
data and graphed his resulting
equation.

a. Amplitude \"/7

b. Period 7% oy
c. Vertical shift A4
~d. Phase shift 2. 3

e. Equation
=5 cos (G (x-2) +17
) [ P(\(\A.P + WV‘

# of gerbils

©9r12:15.18 2124 27:30°33

‘,})‘,}‘\ t{davs) (f”‘

September 11, 2019

Ken is riding a ferris wheel. H(t) models his height (in ﬁ;)
above the ground, t seconds after the ride starts. Here, t is
entered in radians.

H(t) = —10cos (%t) +10

1. What is the period? |50 $¢(on ANy

2. When does Ken first reach a height of 16 mm?
3. What is the maximum height the ferris wheel reaches? 9—6
4. What is the minimum height? O _[:.1,.

The temperature in an office is controlled by an electronic
thermostat. The temperatures vary according to the
sinusoidal function:

y= 19+6sin(1H2(t— 11))

where y is the temperature (°C) and x is the time in hours
past midnight.

1. What is the temperature of the office at 9 am? at 2 pm?
W 9%.24

2. What are the maximum and minimum temperatures of

the office? WX” g_,é" C/ hw+\}§
mwin= 13C BV Pmp

[°} o

As a Ferris wheel turns , the distance a rider is above the
ground varies sinusoidally with time. The highest point on the
wheel is 43 feet above the ground. The wheel makes a full
circle every 20 seconds and has a diameter of 40 feet. Write a
function to model the rider's height versus time.

43 o= 3 (u3-3)z 3o

= 2T 1C

3 ¢ ¢ & 72d " 7O
10 2¢

up ko)
y= 20 (Fx) 133
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Sinusoidal Applications.notebook

Astronomers have noticed that the number of visible sunspots
varies from a minimum of about 10 to a maximum of about
110 per year. Further, this variation is sinusoidal, repeating
over an 11 year period. If the last maximum occurred in 2003,
write a cosine function which models this phenomenon in
terms of the time t which represents the year.

o= )i(llo—(o): 50
pt sub=AY

w05 2o TWO pawn

Y= gocos ( (4~ g0ay) ¥e©

119

¥ W= 205 (%) r10

An athlete was having her blood pressure monitored during a
workout. Doctors found that her maximum blood pressure,
known as systolic, was 110 and her minimum blood pressure,
known as diastolic, was 70. If each heartbeat cycles takes
0.75 seconds, then determine a sinusoidal model in the form
y = Asin(Bt) + C, for her blood pressure as a function of time t
in seconds.

L

Using your equation, what is the athletes blood pressure after

25 seconds? n= 30 P -—/3/q b= 3ﬂ72
g 0

September 11, 2019

The tides in a particular bay can be modeled with an equation
of the form d = Acos(Bt) + C, where t represents the number
of hours since high-tide and d represents the depth of water
in the bay. The maximum depth of water is 36 feet, the
minimum depth is 22 feet and high-tide occurs every 12

hours. -
. a=
a. Sketch a graph to model the tides P’ i?’ S0 b= ﬂ]w

oA

c. What is the depth of the water when t = 4?

” 9= Tows (B0 +39

10

b. Write an equation

You go to the camival and decide to ride the Ferris
Wheel. The wheel is 3ft off of the ground and the
diameter of it is 38ft. The wheel makes a revolution every

10 seconds. A= lcl
a. Dra.w a graph' F” 0 b= ﬂ75
b. Write a function

P

c. How high will you be after 8 seconds?

Y= - \‘]CUS@—)Q*ZL

i
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