Calculus 1

Section 2-3:

One-Sided Limits

Question 5

Consider the function:

(a) Find lim,_,3- f(x)
(b) Find lim,_,3+ f(z)

(c) Does lim,_,3 f(x) exist? Justify your answer.
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Calculus 1 Section 2-3: One-Sided Limits

Question 5 - Solution

We are given:

I%, T <3
fle) = {\/acg— 3, >3

(a) Left-hand limit:
As x — 37, we are approaching 3 from values less than 3. The expression is:

1
)= 1
Asx—>3_,x—3—>0_:>ﬁ—>—oo
lim f(x) =—o00
r—3~
(b) Right-hand limit:
As x — 37T, the function becomes:
flz) =+vz -3
Asz—3T,2-3—=0"=V/2-3—=0
li =0
S 1)

(c) Does the limit exist?
Since

lim f(z) =—-0c0 and lim f(z)=0
z—3~ z—31

the two one-sided limits are not equal (and one diverges), so the limit lim,_,3 f(x) does not exist.

’ Limit does not exist at x = 3 ‘
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