Class_06 Sep 27 Polynomials and Starting Trig

Tuesday, September 27, 2022 9:36 PM

Tonight's Class
- Polynomial Graphs (3.4)

- Starting Trigonometry (4.0-4.1)
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Example
Factor fully without using technology: 2x* —5x* —4x+(3

a) According to the integral zero theorem, which values cmmly give factors of this
polynomial? _ _ ook, the numbers fhak
[, =1, 2,-3 ( 1 ot e
constant; 3)

b) Use the remainder and factor theorems to find a factor.

PL-0 = 20-1)° —SED*F "‘f(-l)+32
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, conetant; )
b) Use the remainder and factor theorems to find a factor.

PL-0 =20~ ~SEpT -0 3

= _2 —S/(I) TH+R )<+(
= _>_ S +7
= O
c) Usclcilher long division or synthetic division to divide 2x" —5x* —4x+3 by the factor
foundmparl(b;)(Z x4 2 @ 2z -s —«¢
Kl | LC-SXE- s Lz =z
P r2xt) [z = 0
__7>(Z.,£{)¢ K_/_\"-}
— (= =7X) Dt =743
A A3
—(2%13) :
o) | T poanzi 20-Txe 3
S =
W@’CX +Dﬁw— - ¢ ) L;ZXl;&X_MJf e
A AR =
add »B=7 ) = (x3)

A £ C

d) What is the fully factored form of 2x* —5x" —4x+37
0G0 = (DX =2)(2x~1)

¢) Consider the equation 2x" —5x" —4x+3 = 0, what are the solutions to this cquatie

+N(X-2)2x~1) = O
(:(/ > >\—> 2 ~-1=9

Xt1=0 X~%=0 2x =1

= (x-3) (2X1)

T T a y= 2)‘3 — 5.\"‘) —dx + 31
EEvaiue

Zero [
sminimum /
4:maxinun /

Stintersect
Edyfdx 20 /
PEIF 0 dx = | #%=0-S
/ o X=3
(62

~
¥ [ o 2 4
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3.4 Egquations and Graphs of Polynomial Functions
As we just saw, the solutions of an equation match up with the x-intercepts of the graph.

Example

a) Graph the function 7 (x)=x" +x' —10x" —4x+ 24 using graphing technology. W
its x-int ts? —_— =

are its x-intercepts = -2 N==2, N4 2

/
\(/'OWH b) Use the results from part (a) to help fully factor f(x)=x" +x' —10x" —dx+ 24,
L~

BT e () 3D D) s Fckrs

\/tSc sne oF Y —+ vatée e o A PD’7A°M\4 ¢ l%(p us ARelo
Z_x* ~4 + &

X"(,}_X OX *LfX'!'/ZL/

;,‘fi‘

~2x>—(ox”
f~2x -(x >
—itx *
—(=4x? —(2/&)
Bx 129
XX+ 2T
X* — x4 4 O

X3-2x?-4x+8

—((3+2x%)

i — 4%
— (=Y 2=8x)
) = (D 2) (X ~x 4 #) pete
-E%Q~ (x33)(XA2) (x =2 WX~2) ’Qﬂ’%}

¢) What are the solutions to the equation: ~ x* +x" —10x" —4x+24 =0

é-‘(: ) = (x4+3) (x+2) (X -2)° .
(¥t 2)(x+2) C><12> =0o

| x=2 =2 ¥=2 |
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Example

using technology:

v& JEOI [’@

Factor completely, then analyze and sketch lh;‘%]}h of this polynomial function witheut
f(x)=x"+3x" —6x—
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/‘_f 3 4 12 ©
\—’_\/—\—>

o A2,

\,\A>i‘ )
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Multiplicity of a zero — the multiplicity of a zero is the number of times a zero of a

polynomial occurs.

vA

A
0 \ ) x < \ E x
zero of zero of zer/o of
4 multiplicity 1 v multiplicity 2 v multiplicity 3
Example
Find the equation for the given graph. { (0 Q7>
)
o
b et
shel*
‘/ 2 2 oK ybwux
> ol
_ W &/
y =o)X 3) e T
- (0,27 o, >
coobns 0t R0 SUTA

=3 =% e WAYRE Y s
X LI v o o e o I Es
. 3? \eika \
27 - A (O‘f':l) (0“3)

7= G (%) (—3)3
77 a [’7‘> (727)

17;9/&2&

il — (08"
—(0%

L
4= =5 =

x-intercepts are very important, but they aren't everything - a
stretch factor can change the shape of the graph, even if the x-
intercepts don't change at all. (It can make a vertical
expansion or compression happen, as well as a reflection)

ny o~ WO\

D y—alc-D(x+1)(x-3)
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Polynomial Graphs Worksheet
For each graph, find:
= Degree (odd or even)
= Sign of leading coefficient
= Coordinates of x-intercept(s)
= Equation of the polynomial
= y-intercept
Check your equation on a graphing calculator to see if it contains
all the points that are on the pictured graph.

Solutions to this worksheet will be posted.

Unit 2 - Trigonometry

What do you think of when you hear the word "trigonometry"?

betaggle SOHCAHTOA b
A

(‘)\Z_YLI‘:CZ (?\7“/\480(-(‘“ Tf\ewws
She CoSme Jf‘ﬁmgmi"

(o L
\/WJ o(’ Sl\n\\ C&f\, 'PV\A
DI

s Sioh —smB -~ 92 C
&mchsz 0( L C
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trig-o-nom-e-try
/ triga'namatré/

the branch of mathematics dealing with the relations of the sides and angles of
triangles and with the relevant functions of any angles.

Pre-Cale 12 — Unit 2
Page 1

Chapter 4: Trigonometry and the Unit Circle

4.0 Trigonometry Review

Trigonometry is the study of triangles and trigonometric functions. First, we review some 260
trigonometry dealing with triangles.

Triangles
o have three angles, the measures add up to 180
* Jongest side of triangle is across from the largest angle
* shortest side of a triangle is across from the smallest angle

e right triangles are triangles that have a right angle (90)
o hypotenuse is the longest side of a right triangle
o other sides of the triangle are often called legs
o hypotenuse is always across from the right angle
o inaright triangle, we can use the Pythagorean Theorem

leg |
g-' hypotenuse

I.g(‘

a RIGHT TRIANGLE

If the two legs of a right triangle are called a and b,
and the hypotenuse is called ¢, then o’ +b* =¢*.

CS[J@_)Z {-(,Sfcll)Y = Q\;r>z

Look at the right triangle shown below. The angle by point A is labeled with the Greek
letter ¢, read “theta.” Angles are very commonly labeled with the letter &.

Which side is the hypotenuse?
(s acrr foon The rishh angle) )(L\Aa

Which side is opposite #7

Which side is adjacent to 87 (¢

Pre-Cale 12 - Unit 2
Page 2

When we know the lengths of the sides of a right triangle, we can calculate ratios that

comnare the lenothe nf twa different cidec
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When we know the lengths of the sides of a right triangle, we can calculate ratios that
compare the lengths of two different sides.

First, we label the hypotenuse, and the sides that are
opposite and adjacent to angle & .

o‘?(’ z

There are six different ratios one can create. We'll leave the ratios in fractional form.

opposite 5 adjacent |2 opposite 5
hypotenuse 12 hypotenuse 7'3’ adjacent [z
hypotenuse _ [2 hypotenuse 2 adjacent 2.

opposite ) adjacent r2 opposite <

These ratios are called the trigonometric ratios. Knowing them makes it possible to find
the measure of each angle in the triangle.

Reciprocal Trigonometric Ratios

Primary Trigonometric Ratios

Opposite
\l\l ‘ opposite
hypotenuse

COSECANT =csco = 12potenuse _H
opposite 0
Remember:

“calt ite O iace
TG gppostie O COTANGENT =cot0 = adjacent, 4
adjacent A opposite O
D
| »
3 Yoa

AT djacent
COSINE ={cos )= 244 _ 2
hypotenuse Il

SECANT =gec = DPoemse_ H
adjacent A

sinfcsc are reciprocals
cos/sec are reciprocals
tan/cot are reciprocals

Pre-Calc 12 - Unit 2
Page 3
Example Find the measure of each side and angle (correct to nearest degree) in the
right triangle shown below. # .
Y Splee Ahe %‘aﬂ;(t; ( 1r""’°) the lenstt,
?")“"S"’” . NN o
¢ @) 6" =op’ all o 1)
oQ_“ P 1IS% 4~ 8" = @7P>
228 + 64 = (yp)?
J 29 <y p)®
8 c
o 17 = hop

B= 90
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ad)

tanC= 15,
3

n

br1(22)

tan‘l({'ﬂ"‘(g
dan (15} 2 61.9°5 627

C

)

A = [50°-90° ~62°

You may also remember using Law of Sines and Law of Cosines to help solve triangles
that are not right triangles.

The Law of Sines

sm4d smB _smC a b ¢
b c smA smB snC
Use to find ANGLES Use to find sides

Law of Cosines

a2=b? + c?- 2bc-cos(A)
b%? =a? + c?- 2ac-.cos(B)
c2=a? + b?- 2ab- cos(c)

However, there's a lot more to trigonometry than triangles.

trig-o-nom-e-try
/ triga'namatre/

noun

the branch of mathematics dealing with the relations of the sides and angles of
triangles and with the relevant functions of any angles.
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Trigonometry

Trigonometry is used extensively
in our daily lives. For example,

Looking Ahead 9

In this unit, you will solve problem:
involving...

« angle measures and

« trigonometric functions and ‘
= the proofs of trigonometric identities \J
* the soluti of trigi ic i

(Notes package, page 3)
4.1 Angles and Angle Measure

Trigonometry does a lot more than solve triangles. It can be used to analyze many
repeating patterns — things like sound, light, ocean tides, and circular motion.

We start by looking carefully at ANGLES. Ange
Remember, angles measure the space between two rays that meet at the

vertex of the angle. . //y

Vertex

Angles in standard position

e Have the vertex at the origin (0, 0) ¥

e Have a specific direction of rotation, shown with an arrow.

o Have the initial arm on the positive x-axis

Terminal N

e Have the ferminal arm either in one of the four quadrants,
-X

or on the x- or y-axis.
Wherever the terminal arm is, that’s how we decide what to call an angle. Options are:

® First quadrant angle

* Second quadrant angle @\ ﬂ\nj{’

® Third quadrant angle
e Fourth quadrant angle

* Quadrantal angle

QL
Q¢

— bt QL QT
N b A s
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= “V,‘JMM angle
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positive angles start on the positive x-axis, and rotate counter-clockwise (nn-h‘ ~c(ockm‘.r¢)

negative angles start on the positive x-axis, and rotate clockwise ?00
y YA °
Positive
--F =~~~ Angle
D
\, lXD .
T_ 260
X / >
Negative
Angle 270'>

Coterminal Angles are
e different in size but

e terminate in the same place

Find another positive angle and another
negative angle that are coterminal to the
shown angles.

/-—1’;/ 55" anJ —‘SOSD M ’f}y

Q_J/ — are coterommd

General form for coterminal angles — this is an expression that generates ALL the angles

that are coterminal to a specific angle. Here’s how we write the angles coterminal to 55 kst
in general form: ’/ ve
AR NG

(Sheks sl )+ 260, ne T

SSO + 3%0.”\ nh € I This means we are adding
% onto the original angle
integer multiples of 360:

one 360,

two 360's,
three 360's,
four 360's...
OR

adding -360,
or two -360's,
three -360's,
and so on.

(Not adding on a
fractional or decimal
portion of a full rotation.)

For next class
o Complete the Chapter 3 Hand-in Assighment
o Prepare for the Unit 1 test
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Optional worksheet:
= Unit 1 Review with full solutions, posted on the class
website
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