Math ITT Name K@M

Notes 5-1 The Unit Circle Date J Period

Working With Angles in Standard Position

An angle is in Stand od POSI ‘\'Y ON_ when the vertex is at the origin and one
ray is on the positive X-a $|S The ray on the x-axis in the '\ﬂi ﬁ \ {L! S\(g of the
angle; the other ray is the AN V\ﬂ! Sl dJ of the angle.

Standard Position

Y

X
7/ ; \.’W
inriad side

To measure an angle in the standard position, find the amoiuny 0‘(’ (0‘\'05“ (A

from the initial side to the terminal side.

Measuring an Angle in Standard Position

Find the measure of the angle at the right. 1y
The a{\gle .measures ‘20; more than - : 3..__%1
a straight angle of 180°. ,
!

0

Since \q) +20 = 300" , the measure of the angle is am e
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360° 20° |90° £10°

The measure of an angle is ‘OQS\\'\VQ/ when the rotation from the initial side to the

terminal side is in the Cmmmwxdirection.
The measure is negative when the rotation is _( 1 w‘ 2(_1 :

Coterminal Angles

Two angles in standard position are ¢ DWM\M _Q.ﬂgm_ if they have the same

terminal side.

Angles that have measures
135° and —225° are
coterminal.

Using the Unit Circle

The LMM: ([ {rcle. has aradius of 1 unit and its center at the origin of the coordinate

plane.

Points on the unit circle are related to _gﬂ_(n\_(:_ ﬁ JTa18 |'OnS
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The Unit Circle y X Co Sine T
4 ,
cosSine , SiN ‘j sine t

(-1,0) (1,0)
(- #-3)
CoSine, Sin o (oS, Sih
= -— + —

Cosine and Sine of an Angle

Suppose an angle in standard position has measure 6. 6 means thoe

The CDS\M 0(’ Q (cos B) is the x-coordinate of the point at which the terminal

side of the angle intersects the unit circle. -

The _SWW 0‘(‘ 9 (sin 0) {8 the y-coordinate.
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Finding the Cosine and Sine of an Angle QQW([/WNV (‘ 0S iﬂ(’ SNy
Find the cosine and sine of 60°. |
Unit Civele
]
W° =¥ /o X 3

COsing of Wo" = Y,
S\na Ofy LO° = ﬁ/z.

You Try
Draw each angle in a unit circle. Then find the cosine and sine of each angle.

a.45° b. 30° c.120°

(&,2)




Notes 5-1 The Unit Circle 5of5

Finding Exact Values of Cosine and Sine
Find the exact values of cos (-120°) and sin (-120°).

Step 1 Sketch an angle of -120°. Step 2 Sketch a right triangle.

~ho°

Step 3 Find the length of each side of the triangle.

- v

\%0 120 = L0

V- \1/7% = . SWpD2S..

2 _ %uLois...
&
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Date ( Period

Using Radian Measure

A (JO h ﬂ(lﬁ Qﬂ_@iﬂL of a circle is an angle with a vertex at the center of a circle.
An A lN ﬁ X '2_,‘2 f(d CUCis the portion of the circle with endpoints on the sides of the

central angle and remaining points within the interior of the angle.

AN

When a central angle intercepts an arc that has the same length as a radius of the circle, the

measure of the angle is defined to be Ond

Because the circumference of a circle is ‘Lﬁ Y , there are /L _radiansin any circle.
L ) 2, ¥ = X 2 ~ )
“since 20 YA U(Lr 1S Z A0 and therefore T( Yad'{ w = \§0 you can use a

. d®  rradians
proportion such as == -
180° o radians

Y m;ﬁimn/ Yo
1/ “’a B

;f
e

vaduin.

to convert between degrees and radians.

Using a Proportion to Convert Degrees to Radians

a. Find the radian measure of an angle of 60°.

(OO _ Ll Write a proportion.
5o = T
- Write the cross-products.
om= \¥-v
(= gﬁo T Divide each side by 180.
Simplify.

r = Wg * |,05

A (uwgu @4\‘«) 00° wmeaswss /3 oy L.05 vadian:

~ or
C= 1,

d
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b. Find the degree measure of §2£ radians.

':J" 7 . =5 Write a proportion.
/ T 1
/T ’
ST/ = T (d Write the cross-products.
S IRA 4 Divide each side by m.
= .)iﬂ‘ (i
Uso” = d Simplify.
K nale oA SV2 yadians  ywuasues 30
You Try:
a. 85° to radians. b. 2.5 radians to degrees.
45) ( | a 2.9
UM o = . S
» , A ﬂ | | T
\y}l‘;‘ :
N i SR (. ¥
q)xc)’ﬁ — - Rl AT = 2.5 (150)
T =¥ d=1432¢4°
|0 T
v = 1.2%
Converting Between Radians and Degrees
. . 7 radians
To convert degrees to radians multiply by T
To convert radians to degrees multiply by ————.
7 radians
Example
. 3m <
Find the degree measure of an angle of =3 radians.
L 2T 1 Ly 7 ( 0
o ) H e \b,(/ =t 7)/’ (‘5 (4 L = - ( ‘2/"-‘
o } 'ﬂ /,.r
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You can find the Sine and CQ_S\ Y2 of angles in radian measure by using the

calculator in radian mode or by using your unit circle.

Finding Cosine and Sine of Radian Measures

; T . . T . . o
Find the exact values of cos (—4 radians) and sin (—4 radians) using the unit circle and
phons.- i

approximate values using the calculator.

0s (1) - % z _ 0110w
> 2

S\ (55\) = %’—

Finding the Length of an Arc

For a circle of radius r and a central angle of measure © (in radians), the length s of the

5-(0

intercepted arc is:

Example

Use the circle below. Find the length of s to the nearest tenth.
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5 3 Notes
- The Sine Function ™

A sine curve is the graph of a sine function. You can identify a sine curve by its
amplitude and period. Amplitude is one-half the vertical distance between the
maximum and minimum values. The period is the horizontal length of one cycle.

Problem

Use the graph of y = -3 sin 2x, where x is measured in radians, at the right.
What are the amplitude and period of the sine curve? |

AmplltUde (M omax s omaxc
The maximum value of the sine curve is 3. % / '\\i ?\\f y
. . 0 2
The minimum value of the sine curve is -3. N ?\' /i >\
= i TR
One-half the difference of these values is
(B3-(-3) _ 6 -3 The amplitude equals
2 2 the absolute value of
the coefficient of the
The amplitude of the curve is 3. function.
. J
Period e———
. The number of cycles
Between 0 and 2, the graph cycles 2 times. bebwreen 0 and Ju
To get the length of one cycle, divide 27 by the equals the coefficient
of x in the function.
number of cycles between 0 and 27

The period of the curve is % =7.

Summary

For all sine functions written in the form y = a sin b6, where a = 0, b > 0, and 0 1is
measured in radians: :

amplitude = |q] period = 3;”—

Exercises
Find the amplitude and period of each sine function.

1. y = lsin349 2. y =sin50 3. y = 4sinin9
25 . ZIT . 1 gl : ;3 /“
o fo 0 B el PR et P=5)

4. y = isinH 5. y = —2sin30 6. y =xmsin2f

’ 21N F\, ’ '9‘ = 2 u = @-1! R’ ' Tr
Prentice Hall Algebra 2 » Teaching Resources P —_ =
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Notes (continued)

The Sine Function

- Problem

1
What is the graph of two cycles of y = ZsinEH ?

¥ qyapn papur

fnCn© 4

Step1 Compare the function to y = a sin b6. a=2and b= —;—
Find the amplitude. la|=12|=2
Find the period of the curve. 2—:— = %E = 4ms
2
Step 2 Find the minimum and maximum of the curve.
Because the amplitude is 2, the maximum is 2 and the minimum is —2.
Step 3 Make a table of values. Choose 6-values at intervals of one-fourth the period: 47” =7 .
The y-values cycle through the pattern zero-max-zero-min-zero.
( 6] O T 2n| 3m| 4= 5t 6m| 7m| 8m
L yl 0 2 o =2 O 2 0| -2 0
Step4 Plot the points from the table. y/l\ /l\
Step5 Draw a smooth curve through the points. 7 x‘ # 5‘ 9
_1. 2 j
P \T/ Y
3
Exercises

Graph each function.

7. y=2sin 26

10. y= —25in—;—9

1
8. y=sm—0
¥ =itz

11. y=-sin 36

1
9. y=—sinf
)

12, y= —%sin@

Prentice Hall Algebra 2 » Teaching Resources
Copyright © by Pearson Education, Inc., or its affiliates. All Rights Reserved.
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5_ 4 Notes

The Cosine Function

¥ ﬁmph paper ]Lo 2
Problem C 0S5 ( AN ](j] oN

What is the graph of y =3 COS%B in the interval from 0 to 27?

Step1 Compare the function to y = a cos b6. a=3and b= %
Find the amplitude. la|=|3|=3
Find the period of the curve. | % = Z;-[JE =4
2

Step 2 Find the minimum and maximum of the curve.
Because the amplitude is 3, the maximum is 3 and the minimum is -3.

Step3 Make a table of values. Choose 6-values at intervals of one-fourth the period: —:— =].

The y-values cycle through the pattern max-zero-min-zero-max.
=" N ™ Y ~ ' " ™

(6 o] 12 |3 |4]5]686
(v | 3]of-3]0o|3]o0]|-3

A AN\ & . v, 7 e

Step 4 Plot the points from the table. ‘Y )\
N

Step 5 Draw a smooth curve through the points.

o (\1 1] \
\#! ~ \f___
Exercises
Sketch the graph of each function in the interval from 0 to 2.
1. y=%00529 2. y=3cos%9 3. y=cos 36
, . 5 e |
O?J{ﬂ/\/p b /% OJMP . ZJ O}, ‘,f‘&“u‘ 1| .
P,(U"‘n‘ (“'d 2 T PR e ~ = 4 7l A
’{J} . [l [&‘_{} :ﬁ
4, y=%cosn6 5. y——200516 6. y=2 cos 6z0
'Y ) / A \ (\
\/ ™ oaan ! €) \/ N
/4 s \ XA '
- ANY QWU
‘g} L3 L("“VE {} (\ “1 \

1P "‘P“-‘r‘:'ﬁ"’: e y \

Prentice Hall Algebra 2 - Teaching Resources
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Notes (continued)

5-4 4

The Cosine Function

Solving a sine or cosine equation is similar to solving a system of two linear
equations. You can graph each side of the equation. Tje solutions will be the points
where the graphs intersect.

Problem

What are the solutions of 3005%9 =2 in the interval 0 to 477

Step 1  Set each side of the equation equal to y. y=3 cos%@

Step2 Graph each equation on the same grid.

Step3 Between 6 = 0 and 0 = 4w, the graphs intersect 2 times.
Use the Intersect feature to find the coordinates of these

points.

XScale: 7 Sﬁésrl'e:"l

The solutions of 3cos%0 =2 in the interval 0 to 4;r are @~ 1.68 and 10.88.

Exercises <p4 N QELY
Find all solutions in the interval from 0 to 27. Round to the nearest hundredth. (LA U AN
g . - |
7. —cosH=Z 8. 2cos =1 9. 3cosal=2
N\ o BN &/ PN = a S [~ 2
= ,MH A. 11, ’O = | 0 2, O, L{'
1 1 S Ay
10. coszm') =-0.5 11. 500546 =0 12. -3 cos2x6=2.5
20 e | 49 )
.22, A,5,33 0.5T) %, 10
! 2.1%,2,%5,4,32,6.l 5.5
3 1 1 ‘
13. 5cos46=3 14. —cos—al =— 15. -4 cos260=2
4 2 2
O, ‘3"‘7") 2,4 : Lf6Lf “OG ) ,2'@,? [/ 9 ool
) ; W e L

Prentice Hall Algebra 2 - Teaching Resources
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Notes 5-6 Translating Sine and Cosine Functions Date U ?_ Period

7.1 horizontal translation of flx] 7o vertical translation of i x)
glxy = fix— I hix}= fix] + k

Each horizontal translation of certain periodic functions is a nd % 5‘(‘{‘( 1

> A) . g
When?}(ﬂ - 1('[ y ’V’/\ , the value of h is the amount of the shift left or right.
. - -
.7 T 1 % k ; 40 ' SE 7 (./f/ .
If t | 70 the shiftis V\g n if_¥) the shift is B’

Identifying Phase Shifts

What is the value of h in each translation? Describe each phase shift using a phrase such as
3 units to the left.

a. gx)=f(x-2) b. y = cos(x +4)

h-=2 1= | |
‘ - L untS Wi+
AUnits x—h », i U{,@
e nght ¥ - (-9
Graphing Translations X W

Use the graph of the parent function y = sinx. Sketch each translation of the graph in the

interval 0 s x<2x. ‘2(( /l ﬂ u N n) m

”,’/7

a. y=sinx+3 ) T
b. y=sm(x——2—)

2 i ‘

/ﬂ?ﬁ
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Graphing a Combined Translation

Using the graph of the parent function y = sinx, sketch the translation y = sin(x + J%) -2 in

the interval O<sx <2x.

’\‘ /’l 2V o«
F——— "
| ! s "'-*._“- " —— -
3 ——w- _
b o 4
i :

Summary - Families of Sine and Cosine Functions

Parent Function Transformed Function
y=sinx y=asinb(x-h)+k
y=C0sXx ~ y=acosb(x-h)+k

* |a| = amplitude (vertical stretch or shrink)
. 27” = period (when x is in radians and b > 0)

* h=phase shift, or horizontal shift

e k= vertical shift

T 3
Graph y=sin2{x-—|-—
PRy ( 3) 2

%
/5 Sl £ - ()

o =t k&
¥/ AV @ W\ D
e ~
R S S e S e
1t — » A% e
’/'“ =
2 ,' - ’\ o \;b\ >
_ > _ :
£ =5 A
=] — o o
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Trigonometric Identities

7\

[ ”.‘/“)

,. \ i qi. f’ A1 4 \ i
i r( 1elgl i LY (T Ys 4 trigonometric equation that is true for all

values except those for which the expressions of either side of the equal sign are

(l A 1
LA Y ‘Q,,;‘-,,g'j]} LN

1
I
V

Reciprocal Identities
The g“i\fﬁ) \@Hi (csc), LN ¢ (sec), and (0 b(( L l« % (cot) functions

are defined as reciprocals. Their domains include all real numbers @ except those that

make a denominator zero.

cscO= sec@= cot@= ——

Graphs of Reciprocal Trig Functions

cscO® sec©®

}eq o0 o)
U 5
) b. Suppose cos 0 = " Find sec 0.
- Cese 5/ "
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cot O
'I y=tan®

| S 2 f -’ s

Tangent and Cotangent Identities
sin® cos® ) O

tan® = cot® =— F i
cos® sin® »

Pythagorean Identities

You can derive another identity from the definitions of cos ® and sin ©.

The ordered pair 05,5 N e is a point on the unit circle, and for any point

(x,y) on the unitcircle_ ¥ T [

so LOS @ ¥ Sin @ = |

cosZ2® +sinZ2O0=1
1+tan20@ =sec?@

l+cot?®=csc?®



