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Math 168
Kouba
Properties of the Definite Integral

L.} Properties of the Definite Integral

a ] a

2. f flz)dz =0 b.) f f(z)dz =~ j; f(z)dz
b b
&) [esteyiz=c [r@e [ ) £ gtz = [ Herass [ otorea
e.) If f(z) > 0 then fbf(z)dz 20(fac<d)
b ]

f.) If f(z} 2 g(z) then f f(:t}dzg.[ o{z)dz (if a < b)

b e ]
g f fe)dz = [ fia)da+ [ f(z)dz

b
h) 1fm < f(z) < M then m(b— o) < ] Flz)dz < M(b-a)

IL} Applications of the Definite Integral

a.) Aren of region : If f(z) is the height of region § at z , then total area of S from a to b

ia ~
AREA = f /(o) s

b.) Mass of string : If f(z) is the density (mass/length units) of string at z , then total
mass of string from a to b is

b
MASS = [ Hz)dz

c.) Distance traveled : If f(t) is the speed of an object at tiwe ¢, then total distance traveled
from time a to time b is

b
DISTANCE = f £ dt

d.) Vohuue ofsolid : If A() is the cross-sectional area of a salid S at = , then total volume
of Sfromatodis

h
VOLUME = [ Alz)dz
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Even and Odd Functions

Knowing if a function is even or odd can sometimes lead to a refatively easy solution to a
definite integral.

DEFINITIONS : Function fis evenif f(x)= f(-x). Function f is odd if f(x) = - f(-x).
EXAMPLE:
f iseven f isodd

tor !5'[
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REMARKS:
a 0 a a
I Iffiseventhen | f(x)dx = J fx)ax sothat [ fxydx = 2 f fooydx.
0 -a -a 0
a 0 a
I Iffisoddthen | fx)dx= - [ fx)dx sothat [ f(x)dx=0.
0 -3a -a

PROBLEM: Show that f(x)=x Yx2 +cosx isan odd function , then evaluate the definite
5
integral I x VxZ+cosx dx.
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1) F)= 3x T ax?+]
'P("‘X):: 3(—><)Lf_gc_x);{+l

= 3x7— ax*+ |
= +Xx)

, 240 ¥ g EVEN.
2) Fx) = X+ coa X ! —Shen
F(=X)= (X)) + eoa X)

= X7+ e X
= F(X) ) g0+ 4o EVEN.
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1) ) = X~4xX7 . Fhen
$Ex)= Ex)-d4Ex)’

= =X~ 4(X7)

= X+ 4X3

= = (x—4x°)

== FXJ), #e £+ o 0DD.

2.) +(x) = X2 et x + x?’ —han
-4>(Jx) (~x) sin(x) + ( x)
= x2(onx) - X 2
="Kzumx:@
=~ (x*ainx +x7)
= “WCCX) a0 + 4o ODD .
%(cwvw@b Ooam + iq ODD ,},M(

5 Flx)dx =4 . What iq 5 3"1:6)(')0[/)(?
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5_5_4(><)0‘/x =T
S = 4
_ -5
§ 34(x) dx = 3§ 4&) dx = 3(4)
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SB—F(X) dx = S—F(XJM-{-S;F(XJJ« +S[—F-(x)9bx: 9
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2y S_3'FC’<)0‘7< =5 Ahen
3 = >
{7 px) da -:_S +) dx +_5,+Q<)a¢«
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+ §#09 dc + 5 56)
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b.) 5}@) dx = 14



