AP CalculusBC
Lesson 2.5 Continuity

1. Giventhe graph of f(x) shown at right,
answer the following: B At I e S M T

a) at what values of xisf(x) NOT continuous?
Why?

b) at what values of x isf(x) continuous
from the right only?

c) a what valuesof xisf(x) continuous
from the left only?

d) Atwhat valuesof x doesf(x) havea
removable discontinuity?

2. Thegraph of y= f(x) isshown at right.
a) Arethere any values of x on [0,4]
for which f (x) does not exist?

b) Arethere any values of a on [0,4]
for which lim f (x) does not exist?

C) Arethere any values of a on [0,4]
for which limf (x) # f (a) ?

d) For what values of aon [0,4] isthe
graph of f discontinuous?

€) For which values you found in part
d) can you make f continuous?



1 x<0
3. Let y=1f(x) bedefinedby f(x) =< v/1-x*,0< x<1. Determine where this function is
x-1Lx>1
discontinuous. Explain your reasoning.

. x> -1,x<3 .
4. What value of awill make f (x) :{ ) . >3 continuous at x = 3? Justify your answer.
ax, X =

5. fiscontinuouson (—«,-2),[-2,4], and (4,).

() limf(x)=0
(ii) ﬁr_r;_ £ () = oo
(iii) Xfir_r; f(x)=-3
(iv) ii}gf(x):—l
(v) I;rpf(x)=2
(vi) Tfrﬂf(x)=5
(vii) nng F(x)=0

Draw a sketch of apossible graph of f.



An important theorem of any function that is continuous on a closed interval, is known as
theINTERMEDIATE VALUE THEOREM which states that, if f isa continuous
function on [a,b], then f assumes every value between f(a) and f(b)

Suppose f isacontinuous functionon [2,5] and f(2) =-6 and f(5) =7 explain why there
must be a zero for f somewherein (2,5).

Suppose that f(x) = € on[0,In 4]. Without graphing, explain why there must be a
p 0(0,In4) wheref(p) = 3.

Show by counterexamples why it isimportant that f be continuous throughout the [a,b] in
order for the Intermediate Vaue Theorem to be true. Consider 2 cases: asingle
discontinuity at an endpoint, and a single discontinuity at an interior point.

Explain how the intermediate value theorem guarantees that thereisac, suchthat 1<c<4
and that f(c) =7, when f(x) = 2" + 1.

Find the c guaranteed by the intermediate value theorem for the function in part (a). Either
give an exact answer or an answer rounded to 3 decimal places.

Let f bedefined by f(x)=4+3x-x* on[2,5].
Verify that the number k = 1 is one of the numbers between f(2) and f(5). Find the number
¢ guaranteed by the intermediate val ue theorem.

Show that the intermediate value theorem guarantees a solution to x* + x +3 =0 somewhere
between x =-2 and x = -1.



