Lior Silberman’s Math 101 8

4. THE INTERMEDIATE VALUE THEOREM;
THE DERIVATIVE (17/9/2019)

Goals.

(1) The Intermediate Value Theorem
(a) With given endpoints
(b) Free-form
(2) The derivative
(a) Definition
(b) Some calculations
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Math 100 — WORKSHEET 4
CONTINUITY: THE IVT; THE DERIVATIVE

1. CONTINUITY

(1) Find ¢, d, e as appropriate such that each function is

contmuous on its domain:
(/T 0<zx<1

f(a:)#<c = 1
d—az? z>1
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(2) Where are the following functions continuous?

2
f(2) = o 9(e) = S o) = oigny

(3) (Final 2011) Suppose f, g are continuous such that
g(3) =2 and lim, .3 (xf(z) + g(z)) = 1. Find f(3).
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2. THE INTERMEDIATE VALUE THEOREM

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

(1) Show that:
(a) f(z) =2z° — bz + 1 hasazeroin 0 <z < 1.
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)\_g_wh how  wenld Yyou stid sfo/ufu; X% 2x+) )

smaz — x + 1 has a solution.
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(2) (Final 2011) Let y = f(x) be continuous with do- Pxiz)i:}‘
main [0,1] and range in [3,5]. Show the line y =
2x + 3 intersects the graph of y = f(x) at least
once.
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(3) (Final 2015) Show that the equation 2z* —34-sin z +
cosx = 0 has at least two solutions.
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3. DEFINITION OF THE DERIVATIVE

fa+h)—f(a)
h

Definition. f'(a) = limy_
(1) Find f'(a) if
(a) f(z) = 2% a :23. mn
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(b) f(z) = L, any a.
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