Limits & Continuity
1.2 — Limits by Substitution

Some limits can be found by direct substitution,
while others cannot. The “Rules for Limits” exist to
help in determining which limits can be found by
substitution.

Rules for Limits

For any constants a and ¢, and any positive integer n:

1. lima=a
X—C

2. limx™ =c"
X—C

3. lim Vx = Vc (¢ > 0 if n is even)
xX—-C

4. Iflim f(x) and lim g(x) both exist, then
X—C X—C

a. lim[f(x) + g(x)] = lim £(x) + lim g(x)

b lim[f(x) = g(x)] = lim £ (x) — lim g(x)

c. im[f(x) - g(x)] = lim £ (x) - lim g (x)

lim f(x)
d. lim L@ = SR/

T xocg( limg(o)

if img(x)=+0
X—C

Summary of Rules of Limits

For functions composed of additions, subtractions,
multiplications, divisions, powers, and roots, limits
may be evaluated by direct substitution, provided that
the resulting expression is defined.

lim £ (x) = f(c)

Ex A:  Finding Limits by Direct Substitution
#1) Find lim+/x .

x—4

/M&: J’._r

X-sd

fimlx =2

X-5d

2
#2) Find lim—— .

36 x 43
LA @
x_’_;;xﬁ = (e)+}
- 3¢
2 9
)‘ML -9
R
X—’fo’(3

#3) Find 1in”31(2x2 —4x+1).

)/(:S (ﬂc‘ﬂ/x-:,) = 2(3) -d(3)+]

= D(Q) -1+
=(¥-1l
)/(:_;‘; 9k~‘/x-n>: <2
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Limits & Continuity
1.2 — Limits by Substitution

Sometimes direct substitution into a quotient gives an
undefined expression. If this happens, factoring,
simplifying, and then using direct substitution may
help.

Ex B: Finding Limits by Simplifying

x* =1

#1) Find lim

=1 xy —

X2 _ ) <1 )(4!)
Ko £

= Jim (x*'>

X Usle (1,2)
= ()«

=®

and graph the function.

y= x*1 hale (1,2)

(,2)

#2) Find lim

— /l'v"\ 22X

Y and graph the function.

2x(=S)

HolLE CS-, ’0)
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