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Describe the End Behavior

1. −𝑥7 + 2𝑥5 − 4𝑥2 + 2𝑥 − 4

2. 𝑥8 + 2𝑥5 − 4𝑥10 + 2𝑥 − 4

3. −𝑥7 + 2𝑥5 − 4𝑥2 + 2𝑥9 − 4



Vertical Asymptotes – Set the denominator equal to 0 and solve

Horizontal Asymptotes – Focus on the degree of the numerator and denominator

- degree of numerator = degree of denominator:  𝑦 =
𝑙𝑒𝑎𝑑 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟

𝑙𝑒𝑎𝑑 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟

- degree of numerator < degree of denominator:  𝑦 = 0

- degree of numerator > degree of denominator:  No horizontal asymptote 
but there could be a slant asymptote

Oblique/Slant Asymptote – degree of numerator is 1 degree higher than that of 
the denominator - use long division to find equation of oblique asymptote

***Watch out for holes!!!

- factor in the numerator = factor in denominator



1. 𝑓 𝑥 =
4𝑥 + 5

8𝑥 − 3



2. 𝑓 𝑥 =
𝑥 − 12

2𝑥2 + 5𝑥 − 3



3. 𝑓 𝑥 =
𝑥2 − 9

𝑥 + 4





▪ follow your end behavior rules!



lim
𝑥→−∞

(𝑥3 − 2𝑥2 + 5𝑥 − 1)



lim
𝑥→∞

(4 + 3𝑥 − 𝑥2)



lim
𝑥→−∞

(5𝑥4 − 3𝑥)



▪ Degree of numerator = Degree of denominator

▪Degree of numerator < Degree of denominator

▪Degree of numerator > Degree of denominator

lim ( )
x

f x or
→

= + −

lim ( )
x

f x ratio of leading coefficients
→

=

lim ( ) 0
x

f x
→

=



1. lim
𝑥→∞

4𝑥 + 5

8𝑥 − 3



lim
𝑥→−∞

6𝑥2 − 𝑥

3𝑥3 + 1



lim
𝑥→∞

5𝑥4

9𝑥3 + 2𝑥



lim
𝑥→−∞

5𝑥4

9𝑥3 + 2𝑥



lim
𝑥→∞

4 − 3𝑥3

2𝑥3 + 3𝑥 − 1



lim
𝑥→−∞

4𝑥2 + 5

𝑥 − 3



lim
𝑥→∞

10 − 3𝑥

2𝑥 + 1 3


