Tuesday, Feb. 13th P = N
uesday, re nd StHIOL 31l MINDAN,

Plan For Today: rEB. iI9TH roR riifliLN DN

1. Any questions from Ch3?
3% Hand-in Ch3 Project
% Do Chapter 3 Test

2. Start Chapter 4: Rational Functions
% 4.3s Rational Functions
% 4.4: Graphing Rational Functions <,.\ I
$ 4

3. Work on Practice Questions from Workbook

START UNIT 1 REWRITE AT ~ 12:10PM

1. Finish going through all of the 4.3 questions in workbook and start working on
practice review handout.

O CRECK-IN QUIZ O 4.8 ON THURSDAY, FER. 18TTW

2. We will finish Ch4 on Thursday (hopefully).

O CHAPTER 4 PROJECT DUE TUESPAY, FER. 20714
O CHAPTER 4 TEST O TUESPAY, FER. 2071

UNIT 2 EXAM ON CH3&4 ON THURSDAY, FEB. 22ND

= 10 Multiple Choice & 20 marks on the Written

= ~1 hour - please prepare so you are not "learning" while doing the test

Closed-book - no notes

Rewrite is following Tuesday after class at 12:30pm

| will email you this weekend when marks are posted so you can decide on the rewrite
| will go over the marked exam on Tuesday

Please let me know if you have any questions or concerns about your progress in
this course. The notes from today will be posted at anurita.weebly.com after class.
Anurita Dhiman = adhiman@sd35.bc.ca
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Tuesday, Feb. 13th In-Class Notes
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43

Section &1: Intro to Graphing Rational Functions with Transformations

Graph the following functions on the grid provided. Show your base function table of values and the
transformed function’s table of values. Also include the domain and range.

1
1. y =— This is the base function of a rational function before transformations
x

X ¥y
_l
3 3
_1
2 5
-1 -1

0 %

- -2

—)'f T //1

- -2 2 ’
1 1

o | —

§.
3

Domain: ZX\ y 4 ?’-‘O) x é“ﬁ%
Range: ?3 | y=+0, &jé\f{?) .

Equations of the asymptotes: }\Wl_&o'\w ﬁm"*’c MA% - 3:0
vertitak  asywpiste (VAD — X=0

This is the standard form of a rational function for graphing transformations:

Base Functan .
- : a\ |
‘j’ \’i — ! b(.\'—h}+£ L;) /5t

h and k determine the location of the asymptotes.
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T ronsSormactiont

3

Domain: Z,X \7(_;54 ) 7/&\&3 .

Range: 2 ‘3 \ \o¢2/ ‘l’é\ﬁi

Asymptotes:

VA: =4

N Wit M

HA: gJ:l
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NN
Simplify the following by factoring and state the non-permissible values (NPVs or Restrictions):

r —3x , r+4 3 pm 2xF —4x
© T3 108 T X +5x—14

Ofac\'or \@ A | m/,’i .
0,
@Siwp\\ 3 ‘(7_—‘ \J ( 1/4X3 9) Zx-\-\}ﬁﬁ%")

o o2
ol
fmwm @ NV 76?*0

@N?\) X #-4, ‘»?3

1.

A+4#0, 322720,

— -
H# -4 ?2#2/:
xE3
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4.3: Rational Function Transformations

Graphing the basic rational function with transformations

@ Rational Functions

The rational function f(x) =1 can be transformed
by using methods similar to ﬁ'\ose used to
transform other types of functions.

|a| = vertical stretch or compression factor
a < 0 — reflection across the x-axis
k — vertical translation
\ down for k < 0; up fork >0

a /
f(x)=—"+k
x—-h

] h — horizontal translation
left for h < 0; right for h > 0

Holt Algebra 2 Copyright © by Holt, Rinehart and Winston. All Rights Reserved. |

&) Core Concept

Graphing Translations of Simple Rational Functions

a

To graph a rational function of the formy = + k. follow these steps:

Step 1 Draw the asymptotes x = handy = k.

Step 2 Plot points to the left and to the right
of the vertical asymptote.

Step 3 Draw the two branches of the
hyperbola so that they pass through
the plotted points and approach the
asymptotes.
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. Rational Functions

Example 1: Transforming Rational Functions

Using the graph of f(x) = % as a guide, describe

the transformation and graph each function.

1 1
A.g(x) =———— B.g(x)=——-3
gx) =—_ 5 g(x) =
Because h = -2, Because k = -3,
translate f 2 units left. translate f 3 units down.
I, T

5
4 4
3
2
1

- 1 2 3 4 5x
-1
3 g

3
2
1

12 3 4 5

—

i

Holt McDougal Algebra 2 Copyright © by Holt Mc Dougal. All Rights Reserved.

Rational Functions and Transformations

a
S f(x)=é- f(x)—x_h+k

Compare the graph of f(x)= LZ
. 1 X= T
with f(x)=-—. 54
x 1

Vertical stretch by a
factor of 5, horizontal
translation 2 units r!ght. e i G
Sketch the graph using transformations. T
The horizontal asymptote is translated

2 units right as well.

Domain: x#2,x € R.
Range: y#0,y € R

5.6.7
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1. Match the rational equation with the correct graph. Explain your rationale for how you matched the equation with the

graph.
Wy = - b) y = -—— +4 ) y=-——=-2
. 1 S c
iE FESC s
' 7
-'-“--~--:-lj_=.=.hn..r->x > X = > X
A T -
.
i
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4.3: Analysing Rational Function Graphs

Graph Rational Functions with Holes

If the degree of the numerator < degree of the denominator then horizontal asymptoteisaty =0.

The vertical asymptotes will occur where the denominator equals zero.

If there is a common factor in the numeratorand denominatorthen the graph of a rational
function will have a hole when a value of x causes both the numeratorand the denominator to
equal 0. We can set the common factor to zero and solve forx to find the hole.

Example:
[{x=2
—2x+8 !
X)=—F————
@) X" —6x+8 . |
I
) ﬂ f(x)= -2x+8 ,r :
(x=4)x-2) ACR e i P
7 N ° I
I I
holeatx=4 vertical asymptote 1 H ; T K
atx=2 . |/ Holeatx=4
-}
|
|
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Sketching the Graph of a Rational Function by Hand

(53]

Guidelines for Graphing Rational Functions

Write the rational expression in simplest form, by factoring the numerator and
denominator and dividing out common factors.

Find the coordinates of any “holes” in the graph.
Find and plot the y-intercept, if any, by evaluating f(0).
Find and plot the x-intercept(s), if any, by finding the zeros of the numerator.

Find the vertical asymptote(s), if any, by finding the zeros of the
denominator. Sketch these using dashed lines.

Find the horizontal asymptote, if any, by comparing the degrees of the
numerator and denominator. Sketch these using dashed lines.

Find the oblique asymptote, if any, by dividing the numerator by the
denominator using long division.

Plot 5-10 additional points, including points close to each x-interceptand
vertical asymptote.

Use smooth curves to complete the graph.
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Rules for Graphing Rationals Examples
To get the end behavior asymptote (EBA), you want to
compare the degree inthe numerator to the degree in _ x+2
the denominator. There can be at most 1 EBA and most y x° =4

of the time, these are horizontal.

Notice that even though we can take out a removable

# If the degree (largest exponent) on the bottomis discontinuity (x + 2), the bottom still has a higher degree

greater than the degree on the top, the EBA (which | than the top, so the HA/EBA is y =0.

is also a horizontal asymptote or HA) is y =0.
# If the degree on the top is greater than the degree :

. . x +2

on the bottom, there is no EBA/HA. However, if the y=

degree on the top is one more than the degree on x—4

the bottom, than there is a slant (oblique) EBA . o

asymptote, which is discussed below. Mo HA/EBA. Vertical asymptote is still x=4.
# If the degree is the same on the top and the _ 2x* +2

bottom, than divide coefficients of the variables 3% —4

with the highest degree on the top and bottom; this

is the HA/EBA. You can determine this asymptote Since the degree on the top and bottom are both 3, the

even without factoring. HA/EBAis y=%.

25 +x+1

# If the degree on the top is one more than the degree = T a—a

on the bottom, then the function has a slant or 2% 49

oblique EBA inthe form y =mx+b. We have to use _

long division to find this equation. X—4)2x +x+1 EBA: v=2x49

2x° —8x 4
We can just ignore or “throw away” the remainder git;s
and just use the linear equation. Weird, huh? —ﬁ?(
—x*+x
Q: Where does y = —————— intersect its EBA?
x +x—12

# (more Advanced) Find the point where any

horizontal asymptotes cross the function by setting
the function to the horizontal asymptote, and
solving for “x”. You already have the “y" (from the
HA equation).

-1
A: Note that the EBA is y ZT =—1. Now set

—x* +x
X +x—-12
—x"+x=—1(x"+x-12); x=6.

=—1 and cross multiply:

So the point where the function intersects the EBAs (6,—1).
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Rules for Graphing Rationals

Examples

First factor both the numerator and denominator, and
cross out any factors in both the numerator and
denominator.

®

If any of these factors contain variables, these are
removable discontinuities, or “heoles” and will be
little circles on the graphs. The idea is that if you
cross out a polynomial, you can't forget that it was
in the denominator and can't “legally” be set to D.
(We will see graph later.)

The demain of a rational function is all real
numbers, except those that make the denominator
equal zero, as we saw earlier.

(Mote that if after you cross out factors, you still
have that same factor on the bottom, the “hole”
will turn into a vertical asymptote; follow the rules
below).

)= ¥ —5x+6 =M("_2J 3
x—3 M

This function reduces to the line y = x —2 with a removable
discontinuity (a little circle on the graph) where x =2 and
¥ =[:2]—2= 0 (plug 2 in for y in original or reduced
fraction). So the hole is at (2, 0).

Domain is (—3&,3) u'|:3,$), since a 3 would make the

denominator = 0. It's like we have to “skip over” the 3 with
interval notation.

To get vertical asymptotes or VAs:

After determining if there are any holes in the
graph, factor (if necessary) what's left in the
denominator and set the factors to 0. For any value
of x where these factors could be 0, this creates a
vertical asymptote at “x = ” for these values.

Mote: There could a multiple number of vertical
asymptotes, or no vertical asymptotes.

Don’t forget to include the factors with “x” alone
(x = 0 is the vertical asymptote).

_x2—5x+6_ Lx/‘ﬁ(j[x—Zj  x=2
y= x[:xz—g:] _XM[X+3j_x[X+3]

Vertical asymptotes occur when I:x— [}] =0 or [:x+3] =0,

or x=0o0r x=-3.

Domain is (—30,—3] ] (—3,0] x_J[D, 3] u‘(S,r] . since anything
that could make the denominator 0 (even a hale) can't be
included. So we have to "skip over” -3, 0, and 3.
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Steps

Graph

3x' —Bx—16
3x —16x+16

Factor:

(3x+4)£yﬂfj
(3x—4) ()

EBA/HA: Since the degreeis
the same on the top and
bottom (both are 2), we take
the coefficients and divide
them: y= %:1 .

x-intercept (root): Sety (or

y=(3x2-8x-16)/(3x*-16x+16)

top) to O: ‘
Removable Ix+4=0; x =_% [J_%rﬂ‘] sintercept: (-1/3, 0) : ﬁ[::,:) EBA/HA: y=1 -
. L [P OU A M T AT OO prewers-re o o
Discontinuity or Hole: | y-Intercept: Setxto O: BRI NN T | T ¢ % R P
x=4,plug in 4for x to _ 3(0)+4 =1 (0,-1) y-intereept: (0,-1) :
gety=2. RDis(4, 2). 3(0)-4 ’ N
VA: Set deneminator Domain: Can't be any value of . VA:x=4/3 do/Loves
to 0 after removing the | y that makes the bottom zero: ‘ T
hole: 3x —4=0 x=3%. (~o0,2) U (%, 2)U(4,2)
y=— X x-intercept (root): Sety(or " by 4
x +4x—=5 top) to0: x=0. (0,0)
Factor: S : I
. y-Intercept: Setxto O: o
X ) o4
= Q) . i
Y (x+5)(x—1) y:z(i’z[]: (0,0} T
(0) +4(0)-5 ' | T
VA: x=-5 I. i
VA: Set denocminator L W) - R
to 0 after factoring; we “T-chart”: Try some points =] I : : " e P YA
have 2 of them: around the vertical woan | x{:-n:ir iVﬁ'x=l ¥
X =—5,. x=1. asymptotes: intercept - i
x=-b, y=-.86 | :
=—4, y=.8 : )
EBA/HA: Since the P ;' .
degree on the top (1) is A s T3
less than the degree on . , ] ) NV Halh
he b h Domain: Can't be any value of ;
the bottom (2), the x that makes the bottom zero: ¥

EBAor VAiIsy=0.

(o0, 5)u(-51)u(L,=).

CH4 Page 13




F 3 ‘
LY. 5
N M Y Rules for Asymptotes
1 i A=A T=TY
. : 22 16t 16
: STA LA 1
Exponent of highest degree term in denominator larger than highest
© ' degree term in numerator then Horizontal Asymptote is
i y=0
: (4,2 THA: =1
: 3 i EBA/HA: 1
x-intercept: (-4/3,0)., : O
: : ]
=] o _ : T Exponent values of highest degree of terms in numerator and
TR o el : " denominator the same then Horizontal Asymptote is
L ]
peintercept:(0;=1)> y = ratio of their coefficients
J {VA:x =4/3
T h

' 2.2 Point ;f D-is-cantinuity

9

f(x) ==

This point does not exist

(2, 3) Point of Discontinuity

5. Which graph matches each rational
function? Explain your choices.

a) Alx) = X'+ 2x b) B(x) = X—2_

x:+4 xX? — 2x

g X+ 2 2X

0 Cx) = ——— d) D(x) = ———
) C(x) 4 ) D(x) Z 1 7%
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8. Write the equation of a possible rational
function with each set of characteristics.

A

a) vertical asymptotes at x = +5 and
x-intercepts of —10 and 4

b) a vertical asymptote at x = —4, a

)

d)

point

of discontinuity at (—12—1 9),

and an x-intercept of 8

a point of discontinuity at (—2. —),

a vertical asymptote at x = 3, and an

1
5

x-intercept of —1

vertical asymptotes at x = 3 and

i B
O

, and x-intercepts of —% and 0
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Characteristics of Rational Functions Worksheet

F 5

Yrx—2 Characteristic Answer
1. f(x)==5— a. simplified ~ —|
X -x-6 function ‘?(X) = ;T{ e\\)
OB gy QD ey O G 2z
Cﬂ-ﬁw f b\-scuv«m\x{\‘j ( -2, 35> 3 g
. c. vertical (;(-@
. . ,[7°| asymptote(s) > o —
. - o=
B smp -?(z,t) . 25 f o - \;’A
X~ . horizontal )) - HA
e.\’y, asymptote 2 ‘d
#2

e. y-intercept Z<=O 61 N

BGwmnees. o 9= o7 > 9735|(%3)
f. x-intercept \5:0 - = x=\

||7$ O‘\ -3 x: |
¢ (vw.m\“> o= %~ a@m

g. domain |
WA | Ex|xEd X xR
h. range
Waspd> | Ty lyt), yFdruekS,

v
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2x*
2. f (x)= 2 Characteristic Answer
x -1 ——
a. simplified
function
b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain
h. range
FS v
A1 5 I S SO O N U U U S O
x
t »
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3. f(x)=x_

2

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. harizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range
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4. f{x)=

2x-1

X

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

e
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X +x-12

5. f(x)= 2.9

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

L 2dl
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6. f(x)-

x4
x+3

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

- M
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7. f(x)=

X —X

x+1

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

- H
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x-x-2

8. f(x)=T22

L Characteristic Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

-
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9. flx)=

x+1

32

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range

L 2dl
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10. f(x)=

X' -9

X’ —2x-3

Characteristic

Answer

a. simplified
function

b. POD

c. vertical
asymptote(s)

d. horizontal
asymptote

e. y-intercept

f. x-intercept

g. domain

h. range
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