@ Ch.2 — Limits and Derivatives

Section 2.5 - Continuity

- Continuity:
A function f is continuous at a number a if

lim £(x) = f(a)
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Example 1

Where are each of the following functions discontinuous?

(a) f(x) = 222

x—2
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Section 2.5 — Continuity @

discontinuity JJ &Igsf 39

1. Removable Discontinuity
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@ Ch.2 — Limits and Derivatives

7
- - ot \
- One-side continuity: ~ © A=)~ ":9(/ = dw
A function f is continuous from the right at a number a if
lim f(x) = f(a)
xXx—-a
and f is continuous from the left at a if

lim £() = f(@)

- Continuity on an interval:

A function f is continuous on an interval (a, b) if it is continuous at every number in the
interval (on every point x € (a, b)).
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Example 2

Show that the function f(x) = 1 —v/1 — x?2 is continuous on the interval [-1,1].
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Section 2.5 — Continuity @

- Theorem:
If f and g are continuous at a, and c is constant, then the following functions are also
continuous at a:

1.f+g 2.f—g 3.cf
4.fg 5.5 ifg(a) # 0
- Theorem

(a) Any polynomial is continuous everywhere; that is, it is continuous on R = (—o0, o).
”
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(b) Any rational function is continuous wherever it is defined; that is, it is continuous on its
domain.
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@ Ch.2 — Limits and Derivatives

- Theorem:

The following types of functions are continuous at every number in their domains:
o sl JS sic dunio dJUI Jlgall

¢ polynomials ¢ rational functions e root functions
e trigonometric functions e inverse trigonometric functions
¢ exponential functions e logarithmic functions

Example 4

Inx+tan™1 x .
———— continuous?
x2-1

Where is the function f(x) =
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Section 2.5 — Continuity @

- Theorem:

AN LA lim £(9(0)) = f (lim g))

Example 5

Evaluate lim arcsin

x—1

a4033673 pehaeducation ¢ 3 X ©



@ Ch.2 — Limits and Derivatives

Example 6

Where are the following functions continuous?
(a) h(x) = sin(x?) (b) F(x) = In(1 + cos x)
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Section 2.5 — Continuity

- The Intermediate Value Theorem: };

Suppose that f is continuous on the closed interval [a, b] and let N be any number between

f(a) and f(b), where f(a) # f(b). Then there exists a number c in (a, b) such that f(c) =
N

fla)<N<f(b) =D 3Ac € (a,b) suchthat f(c) =N
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Example 7

Show that there is a root of the equation 4x3 — 6x? + 3x — 2 = 0 between 1 and 2.

a4033673 pehaeducation ¢ 3 X ©



@ Ch.2 — Limits and Derivatives

Problems

- From the graph of f, state the numbers at which f is discontinuous and
explain why.
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- From the graph of g, state the intervals on which g is continuous.
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Section 2.5 — Continuity

- Use the definition of continuity and the properties of limits to show that the
function is continuous at the given number a.

t% 45t
(a)g(t)zm, a=2
i
g (2)= xSt o %
- A\ >

L £ +5¢ - 4
t—-2 2z2t4+ s

°

;o lm g6) =g @
t—-2

o 9 (‘t) s Cm+\hmow5 X =2

(b) f(x) =3x*—5x+Vx2+4, a=2

7 2

F(2) =23 () —s5 -Z+l2"4u = 4o
w3 — 53 —\—Zz-‘-—\-q— = 4 2
1-—?2.

o £ )=\ D

-

i‘ -[-L:g) 'S Cm’\iv\wous a ¥ > =2

A9032 673 pehaeducation ¢ B X ©



O,

Ch.2 — Limits and Derivatives

- Use the definition of continuity and the properties of limits to show that the

function is continuous on the given interval.

x—1

g = 2L, (—o0,~2)
Sz € =0
22 = —-<
7[of AL -1
\‘\W\ 7'.__\ _ a — |
2O 5+ 3o\—\—€>
gla) = 22
3a+6

o: 2) (O\) = \\(V\ 6 (x)

A

-~ 6 (<) Is Cm‘\‘\\V\b\OV‘S oN

(—ao‘-—l>

aa033673

Azha.education ('r O X o



Section 2.5 — Continuity @

- Explain why the function is discontinuous at the given number a.

x*—x
x2-1

if x#1

(a)f(x)={
1 if x=1

I\ = \ el (_)t/r)
™ —_— = \WVW\

—

»—7 \ %z—"\ > | L}("e}kz_\_\3
a3

N OO S §
’7'--’\ >\ 2
Ve £ =) F £

>—> |\

th &ch-erz ]C(%) 'S o\\\SC:M\"TonV\S o s> =)

COS X if x<0
(b) f(x) =170 if x=0 a=0
1-x% if x>0

P

\\\VV\ | — > = \
e
N0
Lo cesS = = |
220
D
fe) £ Ve £l

L~ °

*'«we{sr& £ s Aseabinaens J x=o

A9032 673 pehaeducation ¢ B X ©



@ Ch.2 — Limits and Derivatives

- State the interval of continuity for the function.
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Section 2.5 — Continuity @

tanx
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- Use continuity to evaluate the limit

Ch.2 — Limits and Derivatives
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Section 2.5 — Continuity

- Show that fis continuous on (—, ©).

sinx if x<m/4
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- Find the numbers at which f is discontinuous.

Ch.2 — Limits and Derivatives
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Section 2.5 — Continuity

- Find the values of a and b that make f continuous everywhere.
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Section 2.5 — Continuity

- Suppose f and g are continuous functions such that g(2) = 6 and
lirr21[3f(x) + f(x)g(x)] = 36. Find f(2).
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@ Ch.2 — Limits and Derivatives

-Let f(x) = 1/xand g(x) = 1/x2.

(a) Find (f > g)(x).

][(ﬂ(z7\) = S = 22
()

(b) Is f o g continuous everywhere? Explain.
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- Use the Intermediate Value Theorem to show that there is a root of the given
equation in the specified interval.

Inx =x —/x, (2,3)
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- Prove that the equation has at least one real root.
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