Math 250 2.5 Limits at Infinity

. Objectives
1) Find limits at infinity (as x goes to either «or — ), also called “end behavior”
a. Finite limits at infinity: lim f(x) =L or lim f(x)= L means horizontal asymptote y = L

1. lim 1 = lim x™ =0 provided n>0

x>t " x4
b. ‘Infinite limits at infinity: lim f(x) = or lim f(x) =-w or lim f(x)=o or lim f(x)= -
x>0 ) X0 X0 x>0
i. limx" = ifniseven
x—»1wo

i1, limx" =wand lim x” =—wifnis odd

x>0 X300

iii. liT p(x) for a polynomial depends on the degree » and the leading coefficient a,

a,>0 a, <0
nodd ' 11_{2 p(x) =+, 11_1;2 p(x) = -
fim p(x) = lim p) =+
n even lim p(x) = +0 lim p(x) = —eo
fim p(x) =+ fim p(s) = <o
1. ‘
~ c. Oscillating limits that do not exist (DNE) at infinity

2) Analytic methods for limits at infinity
a. Polynomial functions
b. Rational functions
c. Fractional functions containing square roots
3) Determine equations of horizontal asymptotes or slant (oblique) asymptotes

Examples & Practice:

5x—4
) f)==
x+3
a. Graph the function in GC.

b. Approximate lim f(x)and lim f(x)from GC

c. Does this function have a horizontal or oblique asymptote or neither?
d. If applicable, write the equation of the end-behavior asymptote(s).
e. Determine lim f(x) and lim f(x) analytically.

10x* -3x? +8

2 =
) 1) N25x% +x* 42

a. Use analytic methods to find lim f'(x)

b. Use analytic methods to find lim f(x)

c. Does this function have a horizontal or oblique asymptote or neither?
d. Ifapplicable, write the equation of the end-behavior asymptote(s).




sinx

3 I e
) f(®) NP
" a. Graph the function in GC. | { f
b. Approximate lim f(x) from GC ‘{ |

c. Use the Squeeze theorem to find lim f(x) . |

d. Does this function have a horizontal or oblique ai&ymptote or neither?
e. Ifapplicable, write the equation of the end- ha\hor asymptote(s).

f. Whydid we not find }Ef(x) ?
4) f(x)=3x*-6x+x-10
.a. Find lim f (x)
b Find hmf(x)

c. Graph the funct:on in GC to conﬁrm answers,
5) < f(x)=-3x" —6x* +x— -10
a. Find hm f (%)

b. Find hm f (x)
¢. Graph the function in GC to confirm answers

6) f()-3" ‘;

a. Find lmlf(x)
b. Find hm f(x)

c. Does this function have a horizontal or obhque asymptote or neither?
d. If applicable, write the equation of the end-behavxor asymptote(s).

7 f(x)— +34

a. Fmd lim f(x)

b. Find lim f(x) |
¢. Does this function have a horizontal or oblique asymp‘tdte or neither?
d. If applicable, write the equation of the end-behavior asymptote(s)

8) f(x)=sinx
a. Find lim f(x)
b. Find hg f(x)
c. Does this function have a horizontal or obliqué asymptote or neither?
d. If applicable, write the equation of the end-behavior asymptote(s).
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