
2-5 EXAMPLES

1. State the definition of what it means for a function f(x) to be continuous at x = c.

2. Given h(x) =

8
><

>:

cosx x < 0
1

x+1 0  x  3

ex�3 3 < x

(a) Sketch h(x).

(b) Use the definition to show whether or not h is continuous at x = 0.

(c) Use the definition to show whether or not h is continuous at x = 1.

(d) Use the definition to show whether or not h is continuous at x = 3.

UAF Calculus 1 1 2-3

f ( x ) is continuous if �1� f( c) exists ,

�2� lim fcx ) exists
,

and
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�3� fi→mc fLx)= f (c)
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his continuous at x=0
.

�1� h

G)
=L

�2� lim hcxktijno
.

cos 0=1 ;ti→m+h4'=ti→omx÷i=o÷i=l .
So ,t→m

next 1
.

x→o -

�3� h ( 07=1 = line hlo )
× to

his continuous at x=l .

�1� h (1) = tz
�2� dig,hunting x±=E

�3� In,
hlxktz =h4

.

h is not continuous at ⇐ 3
.

×"jg .

h4' = ×+÷= ¥ ; ftp..hu'=ti→m+e×→=e°=l ,

Since the two one sided limits are different ,
the lxinygh ( x ) does not

exist . Since the limit does not exist at # 3
,

the graph is not continuous at ×=3 .



3. Use the Intermediate Value Theorem to show that there must be some x value such that f(x) = x�lnx = 10.
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Since f ( D= x - lnx Is continuous for all × , o
,

the

Intermediate Value Theorem applies .

Observe :

f ( 1) =L - Ink 1<10 and

f ( e3) = e3 - lne3=e3 - 3 > 10 .

So there is some c In ( l
,
d) So that f (c) to

.


