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4.4 - The Fundamental Theorem of Calculus |
1st Fundamental Theorem of Calculus: ‘ <x> = - ' (X)

If a function f is continuous on the closed interval [a, b] and F is an antiderivative of
F‘(b) F(o)

f on the interval [a, b], then
b
L () dx = F(b) = F(a) (c,)

Mean Value Theorem for Integrals: ( b- w) F (c) = F(L) .VJ

If a function f is continuous on the closed interval [a, b], then there exists a number

c in the closed interval [a, b] 5}(’:}; Z:td s (‘o a) _P (C.) F(b) ‘F(9
: (b-2) q(c,) - S £ 9%

Recall the Mean Value Theorem:
If f is continuous on the closed interval [a, b] and differentiable on the open interval
(a, b), then there exists a number c in (a, b) such that
fB) - f(a)
fly=———

b—a

Find the value(s) of c guaranteed by the Mean Value Theorem for Integrals for the function over

the indicated interval. Jb “_‘ ( (\o )
. Sx = £(0) -(b-o
. $0)= 33 >01,3] S

MVT-T applies
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Average value of a function on an interval:

If f is integrable on the closed interval [a, b], then the average value of f on the

interval is

MVT-I. %fbf(x) dx = -F(c)

Jredom= £©) (b-2) T  — O‘Vﬁ?ﬁ«w
"~ of
g_';jfﬂ»)azs =f© oves (% o}

0. $0)= 1) T 5
X J)

avg value : a|-, 5'3(4- + 4rx°z> dx
3
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The Second Fundamental Theorem of Calculus:

If f is conti

ntinuous on an open interval I containing a, then, for every x in the interval,

i[ [ "o dt] = ()
dx |J, -

‘m e R
Fewrte TOI 55 o Fochon of X .
[t 1&] - X X ,(O* )
Verify u.sma an? ch
AR St RDot = £_+A

5»&& Dat = d 4(x +x_>
X0y = xtax 7

0. [ secttant ot = sect |
<)

T/ ° [ l
=Sec X —SoeC 3 30 —
3

Secx — 2

d X
I secktont ot = g—)—(— (secx -'Z\ \/
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6. FOO zjxsecflc ot Find F o
O

Fi6=(s2x)

9409

L()L\g&' a.(()ou“(' F (x) when \:(X) S ,?(,e) J{,
Let SCX) U

. dF _dF du

P(t)d% ‘F(UC) . dX

<|Q e ha\l? C"\Qlﬂ g ({‘>
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t3
) 2
Let w=x%
éxia?_x
F(OD:S‘_E:C_‘__ Cﬂ'\__:_gl__ ,C\_u
dx du « c\u[’_()] AX
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