1.3 Evaluating Limits Analytically

Well-Behaved Functions -- are continuous at 'c'.
-- solve with direct substitution .

lim f(x) = f(c)

X=)C

ex) lim x2+2x—8: it(fi: }
x> 3 X+7 3+'7 /D

Basic Limits:
Let b and ¢ be real numbers and let # be a positive integer.

. imb=b 2. imx=c 3. limx"=¢"
x¥c x=} C X C

ex1) lim 3 =3 2) limx=9 3) limx* =16
38 x*9 x= -4



Properties of Limits

Let b and ¢ be real numbers, let n be a positive integer,
and let f and g be functions with the given limits:

limfx)=L  limg(x)=K
b ¢

X=»C

1. Scalar Multiple lim [b f(x)] =bL

2. Sum/Difference Ii_’rr:[f(x) +eg(x)]=L+K

3. Product )1(1:1; [f(x)g(x)] = LK

4. Quotient )lim(l: [f(x)/g(x)] = L/K, K¥0
5. Power )1(1:112 [f(x)]"=L"

e—*) Lum-Cé(X: 3
Li""\J()b: I,

q} Lin _(’(x)s: 3‘;
Q L'm[_c_gl - 3-10=-7



Evaluating Limits:

Cancellation -- find an equivalent function by factoring
and simplifying the equation.

ex) lim x> +x - 6 (x )( '$

3T F3

= Y-

()-2="5



Rationalization -- limits involving a square root binomial
can be rationalized by multiplying by the
conjugate.

ex) )E)rré »/x—l—l -1 ‘Ij-l- + |
(x+1 +

_ 7)(+I—'
X(FT +1)

- X
T
|
=\‘y‘ﬁ iy

G+ I

—
—_—




Squeeze Theorem

If h(x) < f(x) < g(x) for all x in an open interval
containing c, and if

lim h(x) = L = lim g(x)

x> C xc

then lim f(x) exists and =L
x?c
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Free-Falling Objects:

Position above ground is given by the function
s(t) = -16t* + h,

Velocity of the object is given by the function
V(t)=1_|_n:1a sta) - s(t) aa:ft o = time you
a‘)?{bb\t\r\

ex1) If you drop an object from a height of
20,000 ft, how fast will it be falling after 5 sec?

SEW=- 16t #0000 7 gymaioo

5)-s)
\Iﬁ‘l:"%'& - 5-t
19400 + 16t '=20007

_e..)g t t
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