1. Rational Function.notebook

Basic rationa
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The Rational Function

function: f(x)= L

Y

T T T T T T T T T gl

X

* graph is 3 hyperbola

* there are two lines of
symmetry

y=Xandy=-x

* graph is discontinuous

* there are two asymptotes
(lines that the curve can
never touch)
x =0 (y-axis) vertical
¥y =0(x-3xis) horizontal
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Pmperﬁm Dom. R\0
Ran: R\O
EL Intercepts; None
PuEREEEEE ,1 >  \/arigtion: Decreasing over R\(
ﬂ\} Sign: Positive over |0, oo
) Negative over |—o0,0[
Extrema: None
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Standard Form f(x)= +k —— = ’new”a
b(x— ) b
a
—f(x)= Ttk
( ) (x _ h)
a a
; AY 10AY
g/
7-
6
5,
A
2
1 X 1
d0 8 6 4 =2 4 6 8 10 /P L L
2 -2
-3 -3
4 4
-5 -5
6 -6
-7 -7
of - Decreasing of | Increasin
10v -’I-Ov 9
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\l T T T T T T T T |é
4 6 8 10
Example
3
-2 2
f(x) +1

Asymptotes are:

vertical - x=h
horizontal - y=k

March 24, 2023
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Sketch the graph of the function f(x)=

<
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Varigtion:

y-intercept:

ZEro:

Sigh:
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Sketch the graph of the function f(x)=

EEN

S NWHrOTON®®OO
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Varigtion:

y-intercept:

ZEro:

Sigﬂ:

2(x+5)
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Finding the Rule

a

(.

YA

Form: f(x)= +k

x—nh

Determine h & k.

S NWHAhUTON®OO

-
-
5
-
b

)

Using a point on the
curve, determine a.

SO Ndh bbb

]
-

<
-«
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Find the rule.

..............................................
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Find the rule.
Given only one asymptote and
two points.
1 =—2 45
22—k
a (0.6)
-— |[EEEEe e s
—4-2h=a T T
2. 6=—"—+5
0—-nh
1== -
R Solve this system
—h=a\_/
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Comparison Method

—4-2h=—h
4=h
4=a
(x)=—+5

March 24, 2023

10



1. Rational Function.notebook

March 24, 2023

x=3

Find the rule. o
3=Dag+ke— 253 :
—5=—a+k\_3_%5+k ;

3—5: a +k < 1 : .

2-3 R EEEEEERENERY REX
3=2a-k 5=k s 2s-3)
—S=—a+k 5
—g 2,-5)
— =—(—2)+k )
—5=2+k f(x):x_3_7
=7

11
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General Form of the Rational Function

General Form: f(x)zm
a,x+b,
2x+3
exX: X)=
f() Sx+7

12
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Converting from Standard to General Form

2

o -

ex: f(x)=

13
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Convert to General Form.

—6
= -2
- (x) 3x+1
—6 3x+1
= -2
f(x) 3x+1 (3x+1)

—6 6x+2
(x) -

- 3x+1

f(x)= —6x—8

3x+1

3x+1

14
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Converting from General to Standard Form

4x+2
ex: f(x)= S
2x—1)4x+2
.
) quotient

2x—-1)4x+2
—{(4x-2)

4 remainder

f(x)=2+ 4 Remainder = a
2x—1  Quotient=k

March 24, 2023

15



1. Rational Function.notebook

ex: 1) f(x) =

2)j(x):

March 24, 2023

—x+6
2x—8

16
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Determine the rule in 3) standard form

off b) general form

9 i

8 i

7 i

6 |

5 i
B T i
DU NRPRN KNV VRO RIS WUV JRPUR KU Sy Syt X 2 T8 VR PR RV Ey S -i- ----------------

2 i

1 : X
: IIIIIIIIII | L :IIIII=
10 -8 6 -4 -2 4 2 416 /8 10

-2 i

-3 i

-4 :

-5 !

-6 :

-7 i

-8 i

9 i

-104 }
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Solving Equations and Inequalities

Examples:

. -y 6x—7
1 G __~% 2. Solve 12
ven f(x) x+8+5 1010

Find when f(x)=-6

6= +5 6x—7 = 48x+108
x”j 7= 42x+108
—=—— ~115=42x
~11x-88=-2 s _
—11x =86 42
86

11

March 24, 2023
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3. Forthe function f(x)=

when f(x)<5.

a) Solve the equation

12 =
2x—2

24x 24 =3
24x =27

27
xX=—

24

9

X =—

8

2(x—l)

March 24, 2023

—7 determine
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Draw 3 sketch to see the solution.

Solution:  (first part) :—00,1[

9
(second part) §,+OO

Solution: ]—oo,l[U[g,—l—oo[

March 24, 2023
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6
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_g\
-10
\j
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Example: 2 13 < 6
x—38

Number line method.

2
x—8

2 —
P
2=3x-24
26 =3x
26
3

There are two critical values for x: h (the asymptote) and the
solution just found.

1. Solve the equation +3=6

3

X

22
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2. Draw 3 number line with both values on it.

o 0 =

3. Three intervals are created by the two critical values. Test

humbers in these intervals to see what values satisfy the
inequality .

()

o

o0

26

23
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4. Create the appropriate solution based on your results.

Solution: ]—OO,S[U}?,%O[

March 24, 2023

24



1. Rational Function.notebook March 24, 2023

e, h=l
.
(A 5.7 2. Critical values are: 1& 2
‘ 2x_ .0:
4 _y R T R
2x—2
A=dy—4 & 3. test values
8 = 4x “"..’ : O -~ 15 . 3
x=2 I I
works

Solution: ]1,2]

25
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l ( the Rational Functi

Determine the rule of the inverse of the function
-5
= +6
I@)=50

March 24, 2023
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If f(x)=ﬁ

March 24, 2023

+k , then f'(x)?

The inverse of 3 rational function is
another rational function, whose only
difference is that  and & are reversed.

27
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Example: Determine the rule of the inverse of the

function f(x)= 87+3.
X+

28
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Example: Determine the domain and range of the inverse

of the function f(x) = 3 _ 6 —5.
X+

Domain=R\ -5
Range = R\ -2

29



1. Rational Function.notebook March 24, 2023

Example: Determine the rule of the inverse of the

function 5x-9
f(x)=
3x+1
_5x-9
3x+1
x:5y—9
3y+1
x(3y+1)=5y—9
3xy+x=5y-9

3xy-S5Sy=—x-9
y(3x—5):—x—9
-x-9
3x-5

y:

30
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I £(x)=2T0 then £ (2)2

a,x+b,
_ax+b
Y a,x+b,
ay+b
Yo 1YV T O
a,y+b,

(2y+b) a,y+b
a,xy+b,x=ay+b,
a,xy —ay=—bx+b,
y(%x—q)z—@x+h
—b,x + b,

a,x —a

Y= a, & b, switch Places and signs

31
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Example: Determine the rule of the inverse of the

function Tx+d

 x=10

y

32
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