Math 3151 - Homework on Continuity
Philip Pennance! ~Semester I, 2023-24

1. Find the constants A and B such that
the function
—A%2x +5B, ifx < -5,
flz)=4¢20—ux, if -5 <z<10,
Bx — 10, if z >10.

is continuous for all real numbers.

2. Let f(z) = {

2242, ifa>1,
—kr+1 ifz<l.
(a) Find k if f is continuous at x = 1.

(b) Sketch the graph of f for the value
of k found in part (a).

(c) Using the value of k found in
part (a), determine if the func-

) - f0)

a limit at z = 0.

tion g(x) =

3. (a) State the Weierstrass Intermediate
Value Theorem.

(b) Use the Intermediate Value Theo-
rem to approximate v/2 with error
less than 0.2.

x2, if v <1,

3—x ifz>1.
tinuous at x = 1?7 Use limits to justify
your answer. If f is discontinuous at
x = 1, indicate the type of discontinu-
ity.

4. Let f(x) = Is f con-

2241, ifr<?2
5. Let f(z) = ’ " Is
/(@) {8—33, ifx>1. /
continuous at x = 27 Use limits to jus-

tify your answer. If f is discontinuous
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6.

10.

at x = 1, indicate the type of disconti-
nuity (removable, jump or infinite).

Let
(V3x—4, if4/3<x<?2
—2? + 6, if2<x<3
15
o2 f3<x<4
x
13 — Tz
f@) =3z —10 TS0
1 :
( 5 ith <x <6
l‘_
—2, if 2 =6
cos(z —6), if z>6.

Locate the points at which f has a:
(a) removable discontinuity.

(b) jump discontinuity.

(c) infinite discontinuity.

Explain how /7 could be approximated
using the Intermediate Value Theorem.

Show that
tanz=1—=x

has a root in (0,7/2).

Let f(x) = 2® — 4x + 1. Show that the
equation f(x) = 0 has a solution in the
closed interval [0, 1].

Let f be a continuous bijection. If
lim f(x) = b show that lim f~*(y) = a.
T—a y—b
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