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7.4.2 Relationship between Definite and Indefinite Integrals

Let F be any antiderivative of the integrand on [a,b], and let C' be any constant, then

/f F(b) + C] - [F(a) — C] = F(b) — F(a)

Thus, for purposes of evaluating a definite integral we can omit the constant of integration in

/ " fla)de = [F(a) + O, = | f(:r)dw]z

which relates the definite and indefinite integrals.

Example 7.9

(a) Ag 23 \/z dr =
(b) /OIHSSe"” dx =

1/2 1
() Joye =g 42 =

7.4.3 Part 2 of the Fundamental Theorem of Calculus

Theorem 7.8 If f is continuous on an interval, then f has an antiderivative on that

interval. In particular, if a is any point in the interval, then the function F' defined

by
F@ = /@ f@)
is an antiderivative of f ; that is, F'(z) = f(z) for each z in the interval, or in an
. : »§ \%‘ud'u"‘\lﬁo U8
alternative notation WL SLVA trsM

o[ ] =@
i

d <
Vavrfoka (
d Y= |fepat
ﬂ{(\’)o“‘ = gﬂx)dx, Fe i
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Example 7.10 Find %
® @ Chece T = £2 contan L1,x]

] N & ! & TowTIC ot 2 X
Y 3
&'A “’q Sk L =X UU’%} X
' - 4>

Ex

X
o
%\_XS e_t"‘d{. M= e cont vu U,x) ‘d;< 'g_lc i gSlV\ tat . (:C'H st

T a & e
I\ @ %\ﬁiié a*‘l: € @ d\l Sln’f‘d_+] 5\,\)( C' ":]

7.4.4 Evaluating Definite Integrals by Substitution

7.4.5 Two Methods for Making Substitutions in Definite Integrals

b / o u-substitution
\gl[fhmwﬁluﬂd% (s U |
du = WK Ax

we need to account for the effect that the substitution has on the x-limits of integration. There are

A definite integral of the form

two ways of doing this.

Method 1. First evaluate the indefinite integral
[t @)ds
by substitution, and then use the relationship
b
[ Ututenaanae = | [iren @]

Method 2. Make the substitution directly in the definite integral, and then replace the z-limits,

z = a and x = b, by corresponding iééj)mits, u(a) and u(b). This produces a new definite integral
W

IRTERNES { £ dw -
éum) A@mn
a

that is expressed entirely in terms of w.
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0
Example 7. 11 Use the two methods above to evaluate / z(x? +5)*dx
2

DL RO301 AU 4 ANTIMG US7 Lot
Solution by Method 1.

e gx(x"ug\‘ax ; AR u= s y du = 2xAx
. R
. Sx(x #5)dx = S{(u )d’}- _f Wdu -_\.g:*(_ ,_,(,(4,5) +c,

2
Yxl\k XSV IX = -Sx(m;) dx = — GCK“;)*} e __;_?(q)‘f__\_ 1 (o)t

S %
l\)ms\sw\wh\)\,,k&»\m - -Si%
Solution by Method 2. X=2 =Du=q <
. ) v 20 =DHu=
Wous s 7% w=s
= Q Y %5
Z 4 .9
Sx 6es)’dx = S%du = —:—\ S I N -%1%b
KT ( U=q q ¢ 3 4
3
o -\
(Lo,
S

Example 7.12 Evaluate

(a) /03/41;“ (b) /Omge’”<1+ew>1/2dx
Pethod 4 e S—\‘\_—\L-cb( [ME{Q\OQZ U< He’( X=0=PY=2
W= =X 5 du= -dx duw=eax | X3 uste”
=3
" \ _ 1 — -
ST—_X—AX—-KT(’M- {QA;\{AH? W . . au 4 % 4 =4
2
Q-L"dxx q-xl\(f o 0 2
- 2 A
- -XM\1-3’.\+,QMJ/ZD! =3 (‘H?"—g(z):
= mlil=-md =k 2 (9 -2
Neflod T W=l=X 5 X:o/:bu:‘ll
T— =%, =dyu=.L
g S 8%0\“‘ = ~fmlul ly‘*

X= 0 u=1 —_‘IQAA( l*Q\AMI
-JZMLt
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Applications of the Definite Integral in Geometry

8.1 Area between Two Curves

Theorem 8.1 If f and g are continuous functions on the interval [a,b] and
f(z) > g(x) for all z in [a,b]. Then the area of the region bounded above by
y = f(x), below by y = g(x), on the left by the line x = a, and on the right

by the line z = b is

b
A= / (@) - g(@)]dz. (8.1)

a

v=1@) e TN v= 1@
(\/ E )
x p ; 5

b J(xi) — g(xy) L

y=g(x) o \

n

b
A=t SO - gla) A= [ (@) - gla)lds

maxAx—0
k=1
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Example 8.1 Find the area of the region bounded above by'y = 22 44, bounded below by y = 1 — «,
and bounded on the sides by the line z = 0 and = = 2.

2

A= Q:zxalr]-['(—x])o\x

I

9
(@xrse-1 gepix

2

= g(%xw,)o\x
°2
‘ - 3@x+\>d\\<

o
LS
13@%_‘_2)_@:—0)’] = 3 (Lﬂ =12 U\S'.ubl')‘t/ #

Example 8.2 Find the area of the region enclosed by'y = 9 — 22 and y = 1 + z2.
2

-2
A

= g (% —ox)dx
~2

TONM LA MSMERLY 0

WO, Y= e
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