MATH 100 — WORKSHEET 3
CONTINUITY

1. CONTINUITY

(1) Which of these functions are continuous? Why?

@Jﬂ@—{x v<h

cosx x>0

(2) et f(z) = ===,
(a) Why is f(x) discontinuous at = 17
fl@) w#1

b T =

(b) Find b such that g(x) = { is continouous everywhere.

N3 0<z<l1
(3) Find ¢, d such that f(z) =< ¢ z=1 is continuous.
d—z? z>1

(4) Where are the following functions continuous?

224 2z+1
(a) TQiccf::_v

(b) IQZ—:CQOISE 1

(c) log ((sin 37)2)
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(Final 2011) Suppose f, g are continuous such that ¢(3) = 2 and lim, 3 (xf(z) + g(z)) = 1. Find f(3).

2. THE INTERMEDIATE VALUE THEOREM

’Theorem. Let f(x) be continuous for a < x <b. Then f(z) takes every value between f(a), f(b).

(1) Show that:
(a) f(r) =223 —-5r+1hasazeroin0<z<1.

(b) cosx = z has a solution.

(2) (Final 2011) Let y = f(x) be continuous with domain [0,1] and range in [3,5]. Show the line
y = 2x + 3 intersects the graph of y = f(x) at least once.



