MA 16010 Lesson 3

Finding Limits Analytically

We will examine three different cases.
When asked to find lim,_,. f(z) analytically, always look at f(c) first!

Case I

f(c) = a number (even 0 is okay). That number is the answer to the limit.

Example 1. Evaluate the following limit analytically.
lim (32 — 12) Fox) = 3X-12
T—
C= 3

3(3) 1L =24 -2 :@ (cose T

Case I1

(C) nonzero number

. Case II tells us that f(z) has a vertical asymptote at ¢ = c¢. At a
vertical asymptote, the value of the limit can be +co0, —oco, or DNE. We have to check right
an left hand limits to decide which it is.

Example 2: Evaluate the following limit analytically. ‘:(X\
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Example 3: Evaluate the following limit analytically. Q(,X‘) = -’:2—2- cC=2
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lim
T2 —

F(C\Z % = CoSe 1

b 3 - 32 5 3= -
X2 XL (-) O Dy —
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X92  y-2 (Y o
so, fm 2 = |DNE
NI K-L
Case III
f(c) = 8. In this case we need to do some algebra on f(z) to end up with a “new” limit
that falls into Case I or Case II.
Example 4: Evaluate the following limit analytically.
—_— . pA
z? — 4z £(><) = ——-—X —x C=0

I
250 72 + 21 y?_ YIX

£l = % (case m‘)

= Jim (x4
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Example 5: Evaluate the following limit analytically Q )(7’»74

Example 5: RN =
) e -z ()(— 0

lim

r—1 (CE — 1)2
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We can also find limits of piecewise functions analytically. X3 | (X hl
Example 6: Evaluate the following limits analytically, where
322 +2, <0
flz)=<8+2 0O<z<l1
-8z 42, x2>1
Jim f@) =2 Jm J@) =10
5T =2 i@ =~
i) =2 Im /=) =pDNE

Properties of Limits

Let ¢, k, L, and K be real numbers and n a positive integer. If lim, . f(z) = L and
lim,_.g(z) = K, then we have the following.

limg. [kf(z)] = kL
limg_ [f(z) £ 9(z)) =L+ K
limgo [f ()g(2)] = LK

o lim, . gi(z—i = £, assuming K # 0

limg. [f(z)]" = L™
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1. Find the following limit analytically.

x4 222
lim
=0 72 — 3z

£y = % (coe TT)

=fon %2 (2) = S WD)

X=0 - O
K(%X- X=0 - —
(%-3) ¥-> =3
2. Find the following limit analytically.
5 x? -3z +2
20 72 1 32 + 2
£rey= 2. =
Z (case T)
3. Find the following limit analytically.
lim -1
1 z—6 1 — 6
o= 3 (cose T5)
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