.Chapter 9 Rational Functions

9,1 Ex loring Rational Functions Usin Transformations
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| '« Rational functions arc functions of the form v = LT\

where p(x) and g(x) are polynomial |

g

- expressions and ¢(x) # 0. ) |
o < B . |
T You can graph a rational function by creating a table of values and then graphing the |
points in the {able. To create a lable of values, |
- | —identify the non-permissible value(s) |
| —write the non-permissible value in the middle row of the table |
| _ enter positive values above the non-permissible value and negative values below the |
non-permissible value |
_ choose small and large values of x o give youd spread of values |
| « You can use what you know about the base function | ||
y= L\ and transformations o graph gquations of \ |
3o - l
& the form v = A k. ‘ |
. ST x-h ! |
l Example o =m==117 < - |
1} . 4 4"
| Fory=7 T3t 5. the values of the | 1\ |
c 1
= | parameters are ',I \ryet |
| _ ) SR s _ i Mmoo it
| a = 3. representing d \’Cll.l(.d] stretch by a factor gf LI e et Sk v anct 8CY T x|
I = 4, representing & horizontal translation 4 umts ! Y |
s, | 1o theleft = L |
k. ﬁ L = 5.representing a vertical translation 5 units up |‘ = dh |
e rortioal as e = — 1
| ver lll(,dl asymplote: 4 |‘ —Gl\r |
] horizontal asymptotes: v = 5 i ¥ |
.,-:' ' | ¢ Some equations of rational functions can be manipulated algebraically into the form I
e | ¥y= Tff—ﬁ + k by creating a common factor in the numerator and the denominator. ||
I':_' : | Example: 1|
: 1 3+ 6 |
: 1 y= —a 3
X |
| _3x-12+12+46 |
| x—-4 |
| -2+ 18 |
|- x-4 |
| ‘*3(.\'—4)4_ 18 |
| Y7 x-4 x—4 |
| 18 |
b= ——r 3
L YT k-4 |
L ___________________________.
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Working Example 3: Graph a Rational Function With Linear Expressions
in the Numerator and the Denominator
Graph y = 4—: "l_%_ Identify any asymptotes and intercepts,

Solution
Let v = 0. Solve for ) to determine the y-intercept. v
The p-intercept isat (0, ), ]
Let v = 0. Solve for x to determine the y-intercept. ¥ 1
g 4.\‘ + 2 4
x—1 ]
_ 4y +2 )
( H0) = ( ) | ]
e =4x 1
i
=X
The x-intercept is at ( —, 0.
Manipulate the equation of the function algebraically to obtain the form y = ,—“h - he
4+ 2
YT _ _
dv-4 +4+2 Why is 4 subtracted and added to the
1= =1 numerator? J
y = Which parameters determine the
vertical and horizontal asymptotes of
the transformed function?
The parameters are ¢ = ,h = .andk=__ | State the eflect of each

| - .
parameter on the graph of y = 4. Then, use the information you have generated to sketch the

transformed function on the grid above,
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Check Your Understanding

Practise
1. Graph each function using a table of values. Identify the asymptotes.
2 y=2 b y =3
x|y _ x|y

3. Graph each function using technology. Identify any asymptotes and intercepts.

Sketch the graph.
,_2x+1 o —3x-4
) ¥="7%17 b) ¥ ="
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Apply

4. Match each graph with its equation.
3
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For the graph of y = 31(- what is the

relationship between the intersection of the
asymptotes and the point (1, 1)? How can
you use this knowledge to determine a
vertical stretch?

g

The vertical asymptote provides the — parameter. The horizontal asymptote

providesthe _____ parameter.
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Write each equation in the form y =
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E'Tr + k. Then, graph the function using

transformations, Indicate the asymptotes.

Sk
b) y = X2
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Connect

7. a) Determine an equation of a rational function that has an asymptote at x = =3 and
y = —4. Explain the rationale for your equation.

b) Sketch the graph of your function. Identify the asymptotes on your graph.

¢) What is the domain and range of your function?

d) Is there another possible function with these asymptotes? Explain.

8. Describe the similarities and differences between graphing y = E i 3,y=2(x-4y -3,
and y = 2Vx —4 - 3 without technology. ’

i s awaTs —~ o0 070 NNV AT7001 00



