Calculus 1 Section 2-3: One-Sided Limits

Question 9

Consider the piecewise-defined function:

sin(w) if 2 <0

2c+1, ifz>0

(a) Evaluate lir(r)l fx).
r—0U0—
(b) Evaluate lim f(z).
z—0+
(c) Does limO f(x) exist? Explain.
z—
(d) Find f(0), if it exists.
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Calculus 1

Section 2-3: One-Sided Limits

Question 9 - Solution

We are given:

f(x)

(a) Left-hand limit as 2 — 07

sin(x)
T )

2x+ 1,

ifz <0
ifxz>0

{

Since lim, ¢ w =1, and this applies as  — 0~ as well:
lim f(z)=1
rz—0~
(b) Right-hand limit as  — 0*:
li = 1l 2 1)=1
A ) = g et )
li ‘() =1
lim f(2)
(c) Two-sided limit:
Since both one-sided limits are equal:
lim f(z) =1
z—0
(d) Value at the point:
Use the definition for z > 0:
f(O)=20)+1=1
f(0)=1
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