206 CHAPTER 11. EXPLORING DISCONTINUITIES & ASYMPTOTES

11.3 Exercises

v

Below are the graphs of rational functions whose numerators and de-
nominators are polynomials of degree 2. All intercepts and asymptotes
are at integer values, indicated in red. Find all intercepts and asymp-
totes, and find a formula for each function.
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11.3. EXERCISES 207

v

Below are the graphs of rational functions whose numerators are poly-
nomials of degree 1 and whose denominators are polynomials of degree
3. All intercepts and asymptotes are at integer values indicated in red.
Find all intercepts and asymptotes, and find a formula for each function.
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208 CHAPTER 11. EXPLORING DISCONTINUITIES & ASYMPTOTES

Find the domain of each rational function below. Identify the removable
discontinuities and find their z- and y-coordinates.

W) (o) = Sty () = el

\/ (z+3)(z—5)
7(x—2) _ 246248
) f(2) = e ‘/d f(z) = &3

e) f(z) = 2= f) fz) = S48

342221

Find the slant asymptote of the rational function.

\é) f(z) = 2234922 —20z—21 b) f(z) = 2231322 +352—26

2x2—3x—4

z2—4z+6
o) f(z) = 1213?;12%;:;1%9 d) f(z) = 7313;244?;;3(5)1716

The graph of the function y = f(x) is shown below.

o

Find the limits of f(x) as = approaches the values indicated below.

a)x — 2% b) z — 2~ c)x— 2
d) z — —3* e) z — —3~ f)z — =3
gz — —1" h) 2 — —1~ )xr——1

i) x— 4t k) z — 4~ )z — 4
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11.3. EXERCISES 209

Choose inputs that approach the given value from the indicated side
(right or left). (Note that there is not just one unique answer for this

part of the problem!)
Then, use the graphing calculator to compute the corresponding output

values and guess what the limit might be.

o —

a -3 o r3—1 o
a) lim 2 b) lim c) lim
) 23— 123l ) e+ VE-l ) z—2— T2
. 3 2 o 3 2 o —
d) lim % 155“’? e) lim % 155“’? f) lim 2=
r z——5— T z—4— T

r——5+



