Unit 6 Part 1 Graphing Rational Functions A.\ﬂ-\, 2 H Notes

6.3 Notes: Graphing Rational Functions with Holes

. _ .

Exploration: Consider the function g(x) = e TATED) X=2.

x2-5x+6

Based on what vou know so far about rational functions, what do you anticipate g(x) would look like?
Consider asymptotes as part of your decision. (

NA- x =12 \
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Use a graphing calculator to sketch g(x). Does this look like you thought it would? What ig surprising about
this graph? j/
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Find g(3) by evaluating g(x) at 3. What do you notice? ITowever, what does g(3) appear to be on the graph?
What is happcning:‘?
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Equivalent Expressions: Some rational expressions can be wrillen as simpler equivalent expressions. This

happens when a factor 1s erLdtLd on the numerator and the denominator. Consider f(x) = xx:G
Factor fully, and reduce out an f‘u,tors at repeat on the numerator and denominator.
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An expression equivalent lo f(x) = x;:f s glx) = X "LD . Compare the graph ol each by using

your graphing calculator.

*Find f(4) and g{4). What do you notice?
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Unit 6 Part 1 Graphing Rational Functions Notes

Holes of a rational function: A single point that is undefined for the graph.

v Plotasan OPQ;” circle.

v 1s arepeated '@B\ A r on the numerator and denominator,

v Write as an ordered pair.

Examples: Find the coordinates of any holes in the rational fupctions below.
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Graphing Rational Functions with Holes
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Examples: Graph each rational function. Include any asymptotes and holes, noe VA
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6) Find the domain and range [or #5 above. . %
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Domain: All defined values of the input (x) of a function. The domain is restricted at the following

vralmac: NI | sso _mma sl A s e
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Unit o Partl Lraphing Kational Functions Noftes

Domain: All defined values of the input (x) of a function. The domain is restricted at the following

values: \|A 4 —Cooedd t/k- W\a Jroleo

Range: All defined values of the output () of a function. The range is restricted at the following values:

HA *%‘CW’“—V\- = holear

g
Example 7: Graph the given rational function. Include all asymp%cs, h‘lﬁ::s, and intercepts. Find the
domain, range, and end behavior.
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Summary for Graphing Rational Functions that are not in graphing form:

1. Factor fully.

2. Factors that reduce out identify the x-coordinate of any holes in the graph. Find the y value(s) by evaluating
the reduced expression at the given x-value. Holes must be wrillen as ordered pairs.

3. Faclors of the denominator that are not repealed on the numerator give the values ol vertical asymplotes.
Wrile as x = constanl.

4. Compare the degree of the numerator and denominator to identity any horizontal asymptotes. Write as y =

constant.

Factors of the numerator that are not reduced out are the values of x-intercepts,

To find the y-intercept, evaluate the expression at x = 0. As needed, use the reduced equivalent expression,

7. As needed, test points on either side of any vertical asymptotes in order to find points on the graph. Fit the
curve to the asymplotes.
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6.4: Simplilving, Muolliplying, and Dividing Rational Expressions

Ratinnal Functinn - A function of the form fix) =

ulx)
Tronains of fractions an: undetined whea the denominator — 1. S’
Lirnl thee dontain: :
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Simplifving Complex Fractions

Examples: Simplite cach complex tiaction.
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6.5: Adding and Subtracting Rational Expressions

‘I'o add or subtract rational cxpressions
L. Getac 1 tor (factor d inator il possible).
2. Add ar subtraer. \.) Keep !
3. Factor il possible.
4. Reduce (holes).

Examples: Suwoplile lully, Leofy ey restriclions oo e duinsio,
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6.6: Solving Rational Equations
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Steps for Solving Rarinnal Rguations: — A & 3
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Crass-Yultiplying: Why docs this work? Salve example | in twa ways (hy eriss-_
multiplying. and by elearing out the densminator.y 2
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Review of CGiraphing Ratienal Functions

Graphing Perm: ¥ = ﬁ + k_“
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Systems of Linear and Rational Fqnations

Examples: Schve the following syetems by using algeba und be graphing. Then check using

ing culeulsor.
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6.7 Notes: Slant (Oblique) Asymptotes
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