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Theorem: The Fundamental Theorem of Calculus
IT a function f is continuous on the closed interval [a,b] and F is

an antiderivative of f on the interval [a,b] , then

f(x)dx=F(b)-F(a)
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Guidelines for Using the Fundamental Theorem of Calculus

1. Provided you can find an antiderivative of f , YOu now
have a way to evaluate a definite integral without

having to use the limit of a sum.
2. When applying the Fundamental Theorem of Calculus,
the following notation is convenient:

[t (x)ox=F (x)]

a
=F(b)-F(a)
3. It is not necessary to include a constant of

integration C in the antiderivative because
b

[f(x)dx=F(x)+CT].

=[F(b)+C]-[F(a)+C]

~F(b)-F (a)
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2. Find the area of the region bounded by the graphs of the
equations.
y:1+§/§, x=0, x=8, y=0.
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THE MEAN VALUE THEOREM FOR INTEGRALS

If T is continuous on the closed interval [a, b] , then there exists

a number C in the closed interval [a,b] such that
b

_[ f(x)dx=f(c)(b—a)

a
|
agaurel  _
.y Curve = arenof ectucgle
Definition of the Average Value ot a Function on an Interval
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o\ average value of f on the interval is
b
L (§x)dx = e 1
b_&Si ) X "S:( ) E!f X ) dx
3. Find the value(s) of ¢ guaranteed by the Mean Value Theorem for
f _ T T
Integrals for the function (X) = COS X, _g’g
s I,
(sxdx =56E-eH)]  HHHHHHHHH
/% T iZl 111 N T : = E E
ﬂ/g \
I
Q_Scasvtdv( = /Loosx \L
= _.-—COSX [ e -
i‘s\ﬁx 3 ’l & v | 5 i »
5m% -5in0 = % co5X [ : /' -1
= E ul L '
Z-0 o e EEEEEEEENNEEEEEEEEE R
! d ! 4 )

K]
0. Q%M = (os X
2m
de;l: »x/ ___0 50]'71 (C,,,’f(cz,)) (cl)f(c ))
mm&?@, (0.5 (- 059N ,0.33) (05, 0.3%)



4(x* +1)

4. Find the average value of the function f (X) = X2 ' [1' 3]
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