Tuesday, Nov. 28th
Plan For Today:

1. Any questions from 9.2 Graphing Rational Functions and Analysing Characteristics
% Do some 9.2 Review
¥ Do 9.2 Check-in Quiz

2. Finish Chapter 9: Rational Functions

v 9.1: Rational Function Transformations \w( 5. L ]= : ( 1 J Multiply both sides by the LCD
v 9.2: Analysing Rational Functions (Characteristics of Graphs) =~ (x 3 x ' ' o o
% 9.3: Graphs and $olving Rational Functions TP T bk

3. Work on Practice Questions from Workbook LS

15-x=3 Simplify, and then solve.

UNIT 3 EXAM REWRITE - :7'2

O Start time is 12:30pm

1. Go through 9.3 questions in textbook and finish working on all Ch9 workbook practice and
practice review handout.

o 9.8 CHECK-IN QUIZ O THURSPAY, NOV. SOTTH

% CHAPTER © PROJECT DUE TUESPAY, DEC. ST
* CHAPTER © TEST O TUESDPAY, DEC. ST

2. We will start Topic 10 (Geometric Sequences & Series) on Thursday after finishing and
reviewing Ch9. This topic is not in the workbook so you will receive a notes package.

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, Nov. 28th In-Class Notes

T2 Qenien

2 A i aracteristic nswer
C) f(X) X+ 2x -8 = g::strictitonst 7C7£ 9 OARX -9
-2,/: =% NPV XF-4 / x;~4
£6 = (x - o | =
- | KA =1
(%D (24 ) e |7 (49)
‘_(_52,('._.]: B i‘i x-intercept ( l/OB
’Q(x) = ,‘," \——")_ “+14 -intercept
i g3 T (pd)
7 - :
\; Domain 2 >L\ > # _cl./'2_,7¢€12§ -
N WA Y= s W $ac| TE-q,x 42, XOUK
L ange
e g o133, 9205
S -
_ O~ \ ot 2 \ 1 1 éﬁ’CE .
0= =x-I d7 o= SVEESIRE.
. 81 5
y:k 1\ 'I‘/‘ J _ o~
. : (Dl %.U'M y T ==
| TN
( b &
‘( (—j‘) 3-
! 3 2 <25
TS SEEE L nhinkng SN Y B Y
""""" 0] CT 7] J= 422
) 51 &
1 T2
1 .
\
!

»
1
N

Ch9 Page 2




—71»7>

d) vertical asymptote: x =7
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9.3 Connecting Graphs and Rational Equations

KEY IDEAS

Solving Rational Equations
You can solve rational equations algebraically or graphically.

* Algebraically Example:
Solving algebraically determines the 16
exact solution and any extraneous T+6 4T
roots. To solve algebraically, 16
— Equate to zero and list the xt+ T4 =0,x#-6
restrictions.

16 —4) = (x + 6)0)

G+ 6)x+ o

— Factor the numerator and
denominator fully (if possible).

— Multiply each term by the
lowest commeon denominator to

eliminate the fractions.

o 1\ 16 _ _
(x + 6)(x) + [—H-.ﬁ)(—] —(x+6)d) =0
S

— Solve for x. Mt b+ 16-4x-24=0
—Check the solution(s) against the M+ 2x-8=0
restrictions. (x+4)x-2)=0

—Check the solution(s) in the

original equation. roots: x = —~dand x = 2

* Graphically Example: 6 _ 4 .

There are two methods for solving x+ 6
equations graphically. Graph y = % and y = 4 on the same axes.
Method 1: Use a System of Two mqghl 107
Functions (a2l
— Graph each side of the equation . ]_;‘H::\ [z 30

on the same set of axes R LQ&"I‘“———;:

i I H\. 0

— The solution(s) will be the
x-coordinate(s) of any point(s) of
intersection.

Method 2: Use a Single Function
— Rearrange the equation so that

2w

s
.
A "

The points of intersection are (—4, 8) and (2, 2), 20 the
rootsare x = —4and x = 2.

one side is equal to zero. 16
— Graph the ::grrn:sponding Graphy = x + 5375~ 4.
function. [ & A
~ The solution(s) will be the yd
x-intercept(s). . r.]l'-L (2,0~
T Y r I
I
B - 7

x-intercepts: x = —d4and x = 2

314 MHR + Chapter 9 978-0-07-073891-1
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Working Example 1: Relate Roots and x-Intercepts . rootS = <o\ukaon

a) Find the solution m% =1+ "_TF algebraically. dakermied O\chbva\‘(aﬂj

b) Verify your solutions graphically. . A omthe 9 revp n

Solution are Yhe soome
3_q4x-13 b\utions [rosts -
X I3
L — 2
0=1+ 1;13 - ~ .x # 0 State restrictions and equate to 0. [ e NN xHF#O

N T AON|E . LD
0=(_Gx }{1]+{7@){7}—{ Z Multiply by LCD. & _, " cc+

z . Common o

0= (LA )+ (K =13 j (18 ) , [y ex13x 1§ Sendmonk

2 @waﬂ&
0=_x —7x —1% —/\\8 Combine like terms. odn A€
0=(ZX =) Xxtx) ~7.42 =71 Factor. Avnom: S
(X=9 =0 or (_2Xt2 =10

x = 2 y = —X Solve,

Is either value a non-permissible value? _NQ

Check by substitution:

Scip  —> Crade NP (B o 3§ x#D
tlon ‘ = -2,9

L\¢

%\ Use technology to graph the original function ¥i
using a single function or a system of two ]
functions. Sketch the graph on the grid. Label
the asymptote(s). If you used two functions,
label the point(s) of intersection. If you used
one function, label the x-intercept(s).

X =

k-

Compare the solution(s) obtained algebraically LTl TUOTTTTTL]
and graphically. What can you conclude?

®Y
-

1
m To see a similar example, see Example 1 on pages 459460 of Fre-Calculus 12.

79 N T TR0 1 Dea iMalaalae 17 Q@hodant Warlk-baal- o RAOR S 218
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[LL] To see a similar example, see Example 1 on pages 459-460 of Fre-Caleulus 12.

978-0-07073891-1 Pre-Calculus 12 Student Workbook » MHR 315

Working Example 2: Compare the Accuracy of Graphical and Algebraic

Solutions

es X _
a) Solve T
graphical method than the one you used in Working Example 1.)

—2 graphically, using either one or two functions. (Use a different

b) Verify your solution(s) algebraically.

Solution

Use technology to graph the function, using either a single function or a system of two
functions. Sketch the graph below. Label the asymptote(s) and the point(s) of intersection or

the x-intercept(s). & P

i

¥

b) Solve algebraically. Describe your solution strategy to the right of each step.

%_Ll _ (D fackor ony denomnarers sEposile
21(1“) * @ el inmne NPV +1LCD

APV D
- 3 % 2/ ke a,\\ 4 S \’ <«
A7 Mnbgj—(hw% i (:bc( »[Q:( % * 4:\::\7 Qr/ xm‘:— c_\w_yc(»c Restrciony
—7 Y
R 22 2 - —cz]
2L xsl

= _47@“)

3x+2 —4x" 2 _4
= - — Qo
2t E;;&é "
C-:-mpa}cn: the solutions you obtained graphically and algebraically. Which is more accurate?
7x =-3
P 7z

7 ;
(== -% . x#-0
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m To see a similar example, see Example 2 on pages 460-461 of Pre-Calewhs 12.

316 MHR + Chapter9 978-0-07-073891-1

Working Example 3: Solve a Rational Equation With an Extraneous Root

Solve +
X

Solution

List the restriction(s) of the function.

Solve algebraically.
x x4+ 1
1'— 1 2= 21 -

c?(l’)[yf T ;(:

I =4 (D) = Xt

- :x +
A 4x +4x *

Check your solution in the original equation.

® 2(x)

va

(D) Factor Denom 1F
R ced , NV (P)

2) sdwr
& ek

—> %#‘

4-47(, +5‘7(. -1

=0

- ( 4~ -—XX -'\> =0
Check the sulutmn{s} agamﬂt the restriction(s). \Y

Use technology to graph the function using either
graphical method. Sketch the graph on the grid.

Label the asymptote(s) and point(s) of

intersection or x-intercept(s).

..—l- =

Compare the solution you obtained algebraically
to the one you obtained graphically. What do you — —F1F7F+————+—1

notice?
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] -2x= %_11 algebraically and graphically. Compare the solutions.
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978-0-07-073891-1 Pre-Calculus 12 Student Workbook + MHR 317
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9.3: Solving Rational Equations & Applications

Solving Rational Equations - Always do restrictions and/or checks (asymptotes or PODs)

How to solve Rational Equations?

1. Factor all the denominators.

2. Find the least common denominator (LCD).

3. Multiply each side of the equation by the LCD to cancel out the
denominator.

4. Solve the equation.

5. Check solution(s). Reject any solution that makes the
denominator = 0.

Example:

Z#O 1.1 1 .
T~GtTET3  LD=3x(s)
#? ¢ o

Sx(x=8)= %-,’Jx(x -8)

3(x—8)+3x=x(x—8)
3x—24+3x=x-8x
*—14x+24=0
(x—12)(x-2)=0
x_12 opx_ 2

Check the solutions.

Rational fquations gRestrictions

Cansides ti . 2x+2 7
onsider this equation: x-S/; X
x-5) 2x+2
Let"s multiply both sides by x-5: u o——=(x=5)x=7)
(x-5)
x-5 2x42 Hey, it’
Cross-out and multiply: (—- —= JCz —12x+ 35 q::df:t‘:::l s

2x+2=x%—-12x+35

Subtract 2x and 2 from both sides: 0=x%-14x + 33!

Factor: 0=(x-11)(x—3)

Apply the zero-factor property: Either (I - 11) =0 or (x - 3) =0

Solve Either x=11 or x=3 X#5
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3.\'-[2—1]=3.\‘~(l) Multiply both sides by the LCD
x 3 X
3x 2 —3x l =3x- l Distribute.
x 3 X
15-x=3 Simplify, and then solve.
-x=-12
x=12
5 Lz 4 x-l x+3
g1 - - 3'1- -
TN P ' Fad i 3z
b 1 2 24 x=1 x+1
e — j - - ". _""':".|._3"
3xix-3) Ix-3 3x &S (x4+2%x-3) x+2 -3 R !
S=3x-d4x4+b sl 24— (x—1)a— 3= =[x+ 3x+ 2)
=1 ##0 = M-zt i dx-3=—x'-5x-8
Bx=-27
X==3
t—2 1 4
t+2 -2 1t—4
-2 i ] 4
£+2+c—2"(t+2)(t-2}
= 2)(t~+~2){ 2 mfmmem]
t+2 t—2 (t+2NL—2)
€= 20D (3 )+ €= D42 () = €= DD (s
) ) (EA 230t~ 23
(=2}t —2)+{t+2)=4
o 3t 6= 4
—3t+2=0
Digas not salish |
originad eqszat;m: \(tm Ht—-1)=0
Mer te=l
Fam i
Caleworkshop.com
1 3
—-1=_— LCD=4« @=-2)x+2)| —2—+-3_)=3:=2)x+2)
X 4x IR [T, 1 Y R A
1 3
dxe| ——1|= *4x (x )(x+2) +(x=2)(x+2)- 8 =3(x-2)(x+2)
X 4x x+2 x—2
3 8(x—=2)+8(x+2)=3(x"-4)
,{-——4x ‘1= .« 45 ;
){ ;yf 8x—16+8x+16=3x"-12
4_41(:3 16.\'=3X:—12
0=3x"-16x-12
—4x=-1
1
xX=—
4
1,230 1,23 1,2_3 120 1.2 _3 t#0 H(te3) aZ=_3 1430
eS| vrees t#0 + Y775 Leoist 7 Y375 LeD:ist LCD: 1(t+3) t+3 t H+3) (1#-3
t¢0 1 13,2_3 LAn. 2s - f1.2\_.. 3 ~f1.2\_...3 A r,2 3 3 t#0
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Megan and her friends are organizing a fundraiser for the local children’s
hospital. They are asking local businesses to each donate a door prize. So
far, they have asked nine businesses, but only one has donated a prize.
Their goal was to have three quarters of the businesses donate. If they
succeed in getting every business to donate a prize from now on, how
many more businesses do they need to ask to reach their goal?
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