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Theorem (Mean Value). Let f be a function that satisfies the following hypotheses:

(1) f is continuous on the closed interval [a, b].

(2) f is di↵erentiable on the open interval (a, b).

Then there is a number c in (a, b) such that

f 0(c) =
f(b)� f(a)

b� a

or, equivalently,

f(b)� f(a) = f 0(c)(b� a).

In Problems 1 through 4, verify that the function satisfies the hypotheses of the Mean

Value Theorem on the given interval and find all numbers c that satisfy its conclusion.

1. f(x) = x3 � x2 � 6x+ 2, [0, 3]

1

 

Solutions

f o 2 ffs 33 32 687 2 2

By the d VI there is some occc3 satisfying

f Cc 3c2 2C 6 2302 0

C 2146 16 2126 18 Itf
since fE 4cTqcE5 5 we have

Itf Sgc 19 lt z and tf 4321159c I

so C Itf is the only solution to fCc o on 6,3
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2. f(x) = cos(2x), [⇡/8, 7⇡/8]

3. f(x) = 3x2 + 2x+ 5, [�1, 1]

4. f(x) =
x

x+ 2
, [1, 4]

fCMs cosctly Ee f 4 CosMy Ez
so by the MNT there is some Tlsccc 7 Such that

f c 25inEx FEEL o
7ft 5 8

Since sincx o whenever x nI n an integer the only solution on
58,778 is C IT z

2sink D 2 sin 201 0

f 1 3 121 5 10 ffl 3 21 5 6

MII f'Cc 6C 12 19 4
2 2

So

fat z I fat 442 16 3 f'CH Ht
gz

f'Cc zp Eg E Ig
18 6 272 Ct z fig fzf9 352
c 21 352

Since 2 352 0 the only solution on 44 must be

NeleEven
though wedon't

2 352

I Lik L2 3 c 352C 6 213 1 C 213522 216 4needtowecome
checkthis
explicitly


