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5 4 | The Fundamental Theorem of Calculus
. I

Mean Value Theorem for Definite Integrals
THEOREM 3-—The Mean Value Theorem for Definite Integrals If f is continu-
ous on [a, b], then at some point ¢ in [a, b],
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THEOREM 4— If f is continuous
on [a, b, then F(x) = fax f(¢) dt is continuous on [a, b] and differentiable on (a, b)
and its derivative is f(x):
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THEOREM 4 (Continued)—

If f is

continuous at every point in [a, b] and F is any antiderivative of f on [a, b], then

N
/bf(x) dx = F(b) — Fl(a). {lﬁ =F'i
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Summary:
To find the area between the graph of y = f(x) and the x-axis over the interval
[a, b]:

1. Subdivide [a, b] at the zeros of f.
2. Integrate f over each subinterval.
3. Add the absolute values of the integrals.
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5 5 | Indefinite Integrals and the Substitution Method
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THEOREM 6— If u = g(x) is a differentiable function
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The Integrals of sin? x and cos?® x
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5 6 F tion and Area Between Curves

THEOREM 7-—Substitution in Definite Integrals

g If g’ is continuous on the
interval [a, b] and f is continuous on the range of g(x)
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Definite Integrals of Symmetric Functions

THEOREM 8 Let f be continuous on the symmetric interval [—a, a].
(a) If fis even, then/ flx) dx = / f(x) dx.
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(b) [ffisgﬂ,thenf fx) dx = 0.
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Areas Between Curves

DEFINITION If f and g are continuous with f(x) = g(x) throughout [a, b],
then the area of the region between the curves y = f(x) and y = g(x) from a
to b is the integral of (/ — g) from ato b:

b
4= / [f(x) — g(x)] dx.
s W "x"

"4
Gre dedvuetn _ / ﬂ»yw ok
q

Upper curve
¥ = fix)

Week 10 Sayfa 8



Ex: Y Shaded | 2
Rreqr /@‘-y dx i-f@-x -0 ) dx
1+ A X+ v t
y=x 0N G
i
L > X
0 a-"o 1 ;.—-0 2 A’
~—
—— Oﬁuﬂ, v I'W
Q: W’:.‘{M )i y = —x2 + 3x Qf‘w A'JM ) /(2)( 2_‘4_5)9_(:;:57&) Jx
[ — 2,2) Cutves =
L L i “ +
> X
_:2 -‘{\ NL ; 2 W’N— IJW
) / (—x‘-rzx)- ( 2x¢ 3-xt-5x) dx
' we |y = 2x3 — x% — 5x
' ana | J
\/\/\_/
i/ (-2,-10) Ry
; -10}
Integration with Respect to y W.rd v
) J , J
= ) Rea betwan B )"ly) -aly) dﬁ
flo) 29 cwrve) = Ly N

<

‘lh)m sral k/‘

{
[ - vy

L yj v bl:’; ind S NV)/L(/\

Week 10 Sayfa 9



> X

0 1 2 ( bef” yf"lw'

W ‘ X[L
V lotall - R+ A = f( N "J]u’x T
J

A—~eq

Ex: Find the areas of the regions enclosed by the curves
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