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59. Show that tan x > x for 0 < x < 7/2. [Hint: Show that
f(x) = tan x — x is increasing on (0, 7/2).]

;‘ '"x) = sed?x = | -

o Sety=1

1 | & erxa
e 1:; Test X=1-$
Lley=0 em (o, T) sed*(¥)- 1 =
o X — TS tw evrenst 2= =1 4
! xo': C:.;g3 J
tem(ey-0 = O
tam(x) =% > O om (e, T
dom (%) = X
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(a) Use a graph of f to estimate the maximum and minimum
values. Then find the exact values.

(b) Estimate the value of x at which f increases most rapidly.
Then find the exact value.

R x+ 1
8. f) x4+ 1

élttp://people.hofstra.edu/stefan_waner/realworld/functions/func.html
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44 LIMITS AT INFINITY; HORIZONTAL ASYMPTOTES

(1] DEFINITION Let f be a function defined on some interval (a, =). Then

lim f(x) =L

X—+50

means that the values of f(x) can be made arbitrarily close to L by taking x suf-
ficiently large.

Ya YA
LY I y= f(x)
y=f(x) - -
y=L
e ————— o —_—
0 X 0 X
Vi
y=L
u »'{/ S P .
.\' —— f[_l-]
.— >
0 x

|2] DEFINITION Let f be a function defined on some interval (—=<, a). Then

lim f(x) =L

means that the values of f(x) can be made arbitrarily close to L by taking x suf-
ficiently large negative.

3] DEFINITION The line y = L is called a horizontal asymptote of the curve
y = f(x) if either

Ii111 flx)=1L or ]i‘m flx) =1L

Main examples of horizontal asymptotes: Rational functions where the
degree of the numerator is the same as the degree of the denominator.
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2~2¢ Find the limit.

10. Tim Ix+ 5

L s

r—o x — 4
S x® + 5x
113.. Iim

— aw 2x° —x*+ 4
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2 \.-fg.\'h = X
17. Iim

—= oo _1‘3 + l

The following is an "odd" application of the "rationalization technique."

751 lim (VOxZ + x — 3x)
by * L
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(4] THEOREM If r > O is a rational number, then

|
lim — =0

x—== X

If » > 0 is a rational number such that x" is defined for all x, then

1
lim — =0
X—s=—m X
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TION Let f be a function defined on some interval (a, =). Then
lim f(x) = L
=
means that for every & > 0 there is a corresponding number N such that
if x>N then | f(x) —L|<e

We have a small number of exercises based on this formal definition, but we
won't approach them in general; rather, we will be given a fixed epsilon, and
then use a grapher to find an appropriate value of N.
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Let f be a function defined on some interval (a, 2¢). Then

lim f(x) = o

means that for every positive number M there is a corresponding positive number
N such that

if x=>N then flxy>M

Basically, to establish that it approaches infinity is to show that, given any big

number M, you can find a value of x =N such that the function ( y ) stays
above M whenever x > N.

"I can make it bigger than any fixed number. That means it's approaching
infinity."
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