Practice:
Determine whether the gwen binomial is a factor of the pol nomla[ P(x).
1. (x+2); P(x)=4x"—2x+5 .(3x 6)\ P(x) 3x* - 6x° + 3x— 30

pc2)
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Factoring each expression
3. X ZX —Ox+18 4,2 +x° +8x+4

(x> 20)+ (-9x+9) (233 i) (6x2H)
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Factor each express on.
5. 8+2°

7. The volume of a rectangular prism is modeled by the function V(x) = x> —8x* + 19x — 12, which is
graphed at right. Identify the values of x for which V(x) =0, and use the graph to factor V(x).
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Practice Factoring Polynomial - after test...

Determine whether the given binomial is a factor of the polynomial P(x).
1. (x—=3); P(x) = 4x°—12x° + 2x°* — 6x* - 5x + 10
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2. (3x+12); P(x) = 3x" + 12x* + 6x + 24
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Factor each expression
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Name:

Block:
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9. Recreation — The volume of a bowling ball can be modeled by the function V(x) = 168 — 28x — 28x*, where
x represents the radius of the finger holes in lnches Identify the values of x for which V(x) = 0, and use
the graph to factor V(x).

10. Sports — The manager of a basketball team charted the team’s progress for the season. For each game,
she took the team’s points and subtracted the points that the other team scored. The team’s
performance can be modeled by the function P(x) = x - 9x° +18x, where x represents. the number of
games since the start of the season. T

a. Flnd the zeros of the function. What do they represent?

(><~-o (x*-9x 118)

= \p
x= O” o X= Q 3 ('/

b. Write the function in factored form.

Cite used: HMH Fuse: Algebra 2 iPad book
Brandy M. Cajudoy
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_ U(\;\ of the highest hill on a roller coaster to be 60.7°. If the surveyor is standing 120ft from the/_Jl
v 9() base, what is the height of thegiji'to the neatest foot? :

Trigonometric Lessons 3 & C@\ UKOJ 'o\,/ )/?0 /

Example 3: Construction Application

A builder is constructing a wheelchair ramp from the ground to a deck with a height of 18 in.
The angle between the ground and the ramp must be 4.8°. To the nearest inch, what should be)

the distance d between the end of the ramp and the deck? : a G’O‘“\}J 'E
T — +an 9 ""‘E{E“ Y
A in ; 6505 — \34}
TP .. CLAL T 3
Fel® Doy Wl R ) K
Example 4: Skateboard ‘ [ % L\\\

A skateboard ramp will have a height of 12 in., and the angie between theramp and the ground
will be 17" To the nearest inch, what will be the length / of the ramp?

Jirla ﬂ & ( \ ﬂ ;:iQBrr

11°

j “W -
5m / —:@,ﬁ 5mi7 ﬁj é‘/

Example 5: Geology Appllcatlon

A park ranger whose eye level is 5ft ‘above the ground measures the angle of elevation to the
top of an eruptlon of Old Faithful geyser to be' 34 6%, If the ranger is standing 200ft, from the __
geyser’s base what is the helght of the eruptlon to the nearest foot'u’ - 3
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Example 6: Surveyor

eve
A surveyor whose-sys level is 6ft. above the ground measures the angle of elevation to the top
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Find the values of the six trigonometric functions fo; 6. , 3 z m Beat i ® /
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Angles of Rotation

Why learn this? o

You can use angles of rotation to determine the rate at which a skater must spin to complete a jump.
omgle 3 ol

An is in Sfdﬂdai’d @OS!( 101 When its vertex is at the origin and one ray is on the positive x-

axis. The 11 H‘mﬂ side of the angle is the ray on the x-axis. The other ray is called the

deyminad side.  ofthe angle.,
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o Terminal side

270° - 90

An OYTQ,@ 0‘( Vo%m"“lom is formed by rotating the terminal side and keeping the initial
side in place. If the terminal side is rotated counterclockwise, the angle of rotation is positive. If the
terminal side is rotated clockwise, the angle of rotation is negative. The terminal side can be rotated
more than 360°.

Example: +390° y
+340°
< Sl X
. L,Z} 0
A
Example 1: Drawing Angles in Standard Position TN R ZC S ¢ i
Draw an angle with the given measure in standard position. & V'[") _20p
HH' . o
§ e, 21,0 4 }g
A 300° B. -150° c. 9000 3,073V
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C@k)Y Al HCJ dmg |€LS are angles in standard position with the same terminal side.
For example, angles measuring 120° and -240° are coterminal.

There are infinitely many coterminal angles. One way to find the measure of an angle that is
coterminal with an angle 0 is to add or subtract integer multiplies of 360°.

\ \J\(‘“ Example 2: Finding Coterminal Angles
Find the measures of a positive angle and a negative angle that are coterminal with each given

angle.

A. 6=40° L{Oﬂ 4+ 2(0° = "{ 00’ ?03!4-1'\;& cofer mi ned O ‘9 e .

| {0'~260° < -320°  pegative Colermined argle:
‘1/";‘%
J _ . o . . o : & \
/ B. 6=380 ?)KO*JLOO = S0 POSI’hWE wj{(jrn,,mﬁ( ﬁny e
9 0 b ] 2L [ °
280 2(66) = - 3¢» op -gp0° + 20°= ~340" NCA
For an angle 0 in standard position, the rederence. O "*}‘ €. ___isthe positive acute

angle formed by the terminal side of 8 and the x-axis. You will learn how to use reference angles
to find trigonometric values of angles measuring greater than 90° or less than 0°.

Reference
ang le

\

Example 3: Finding Reference Angles

Find the measure of the reference angle for each given angle.

A. 6 =150° B. 6=-130° C. 6 =280°
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The distance _1[7;@(){)"! +he PO int P o tre Orr‘@ '
Trigonometric Functions
For a point P(x, y) on the terminal side of © in standard position and r=,/x2 + yz

Sine Cosine ~ Tangent

—y— c038=<-l<—~ tan9=-%<"
] 4 X#0

sin B =

Example 4: Finding Values of Trigonometric Functions

P(4, -5) is a point on the terminal side of © in standard position. Find the exact value of the six
trigonometric functions for 6.

, ht
) Plot q)om T P, and use *JF{J‘O(‘ sketch ar '3 \Y
ind r.
*Yla\f\g& and aﬂﬂle Find & ain B, cos o) ar\d Aom©
Nas _5 50 @) e
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Aan 07 Y 4 /
GET ORGANIZED: In each box, describe how to determine the given angle or position for an angle 6.
Standard Qosition Reference angle
,}UJD" ZGD.
& "‘J'h}\ [\
: Angle 0 Nt 4
0
Qboo *%(‘700: {0! Oo @/250’ - 3@00 ;;_“Dv
Positive coterminal angle Negative coterminal angle
}l/Jf "J / T /) { Y | : o 1 J("”',



200 e
Practice: ) Lt e
Draw an angle with the given measure in standard position. 540 [ U
1. 210° 2. 1020° 3. -300° T
/] 00 \ /
11\00 4 \{ﬂ/
e Y o o i AN
\ 8 N
ku - 400
\ \ .
12
A
2 —[/ o
Find the measures of a positive angle and a negative angle that are coterminal with each given
angle. = i SN Vst i
: 500"+ 360° y 5?(00 7"?3
4. 6=88° _ 5.0 = 500° - 6.6 =-120° =
g8 42007448 pek

500 “el) ’4 _ {2 O +A360 - 0%/00

500°~2(360°) =-220° —[20-360°" = -0’
- 300"+ 14 0’ = -220°

, WcH
Find the measure of the reference angle for each given angle.

o

8¢ -2 = - 2177 ek
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7.6 =105° 8.0=-115° 9.6=310°
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10. P(-3, 6) is a point on the terminal side of 8 in standard position. Find the exact'Qalue of the
six trigonometric functions for 6. g P e
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Unit Circle Practice: { \ WA ){(ﬁu M
< el
Convert each measure from degrees to radians or from radians to degrees
1. 80°

2. %ﬂ radians 3.-36° 4. 41t radians .

W Qm_" [g0°\ __ 2:20D - L qr \ ’RJ ) :<'72_9
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Use the unit circle to find the exact value of each trigonometric function

47 1\)
5.sin 315° 6. tan 180° 7.cos ey

b
o D ) - l N
=% 1= 0 = X!
L, 7

Use reference angle to find the exact value of the sine, cosine, and tangent of each angle

8.270° 9 1:{ 10. -30° %
LN i ? Q " O \F
| Ch=" O ¢ »,) 2
(’hmtﬁ a0° pﬂzﬂf'?L* e /’f/
Vv ) Ooj £ o! (p ?)— Aay 30 -
SUVE | cos ¥ = 2) #
Cos 210 0,
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g V) e
Aan //’U O UY‘.dﬂb '\(b (72 \ré D f e
11. An hour hand on Blg Ben’s Clock Tower in London is 14 ft long. To the nearest tenth of a
foot, how far does the tip of the hour hand travel in 1 minute?

‘ |G %w‘ /l
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Who uses this?
Engineers can use angles measured in radians when designing machinery used to train astro

So far, you have measured angles in degrees. You can also measure angles in radians.

S

(;l('rad_ig_rl_is_g,,gﬂﬁ.gf angle measure based on arc length. |Recall from geometry that an arc is an

unbroken part of a circle. If a central angle 6 in a circle of radius r intercepts an arc of length r, then
the measure of 6 is defined as 1 radian.

The circumference of a circle of radius ris 2jr. Therefore, an angle representing one complete
clockwise rotation measures 2j7 radians. You can use the fact that 2j7 radians is equivalent to 360° to

convert between radians and degrees.

A 0 = 180° = j7radians

7

&

— ) =1 raia:

0 = 360° = 2j7 radians

ConveEi_ng Angle Measures
Degrees to Radians Radians to Degrees
Multiply number of degrees by Multiply the number of radians by
o (t_radians i 10’
o X radid :
|80 av radians

C30° (redins)
30 ( 1g0°

Video Notes:
Cirmﬁrhféw?ncﬁ..: - :

. 7 = radians! = 3607
~ ar rodians = g0’




Example 1: Converting Between Degrees and Radians
Converting each measure from degrees to radians or from radians to degrees.

T radians\ 45 ar  -jow  ay
L o el T o THRW s
( 190 ) | Tsor T v B3 raotwms
S padi | §0° Q00 _ TE qo )
B = Radians e ) = h—«fp—é = || bp J

The unit circle is a circle with a radius of 1 unit. For every point P(x, y) on the unit circle, the value of r
is 1. Therefore, for an angle 0 in standard position:

sin O = --%=y So the coordinates of P can be
r
written as (cos 0, sin 6).
X _Xx
cosf@=-===x
r 1
tan 0 = %

The diagram shows the equivalent degree and radian measures of special angles, as well as the

——— <
J\()(J \ corresponding x- and y-coordinates of points on the unit c;rcle W) . ’7’,\, (+,- 4_)
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Example 2: Using the Unit Circle to find the exact value of each trigonometric function.

A 2100 - e )
(;ZSSS@S A 0
»r’hYOU@ I P 5_/ 2! _—Mié \\
N 2“‘ ) _,/f
P ! r: =._ _- h Vf
. 'r}{")‘ﬁ. &
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To flnd the sine, cosine, or tangent of 6:

Step 1: Determine the measure of the reference angle of 6.

Step 2: Use Quadrant | of the unit circle to find the sine, cosine, or tangent of the
reference angle.

Step 3: Determine the quadrant of the terminal side of 0 in standard position. Adjust

the sign of the sine, cosine, or tangent based upon the quadrant of the terminal side.

The diagram shows how the signs of the trigonometric functions depend on the quadrant
containing the terminal side of 8 in standard position.

sind: + 4 sinBt
Cosp: — Cos oLt N1

1L
i Fand: — | 4un©: T

%’m g.— | sinbi—="
QI C0sér — | cosé: TN
tonb: T+ | 44nb:—




Example 3: Using Reference Angles to Evaluate Trigonometric Functions

Use a reference angle to find the exact value of the sine, cosine, and tangent of 225°.

£in22%’

P

Z

215° = _ (%

CoS ==
)

w
B.— rederenice

/\?; angle 1S5 W seib
Sinz =B
7
av |
COég:: -2
%nﬁ%f@

If you know the measure of a central angle of a circle, you can determine the lengths of the arc

intercepted by the angle.
radian measure of 0 it B _ s arc length intercepted by 6
radian measure of circle 2w 27r arc length intercepted by circle
0=- Multiply each side by 2.
s=1r0

Solve fors.

For a circle of radius r, the arc Ingth s ined y a central angle 6 (mesured in
radians) is given by the following formula.

s=r0




Example 4: Engineering Application

A human centrifuge is a device used in training astronauts. The passenger cab of the centrifuge shown
makes 32 complete revolutions about the central hub in 1 minute. To the nearest foot, how far does

an astronaut in the cab travel in 1 second?
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