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Chapter 8 Integration and its application

8.1) Definition and Basic integration formula

« An antiderivative of a function fis a function F such that F'(x) =.f(x)
In differential notation, dF = f (x,)dx

» Integration states that

jf(x)dsz(x)+C if only F'(x)= f(x)

» Basic Integration

Properties:
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Example: Findj (2{/374 —7x° +10e* — l)dx
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Example: If y is a function of x such that dy/dx =8x-4andy(2) =5, findy.

3‘3;‘ EX —4
dy = (8x =%) .dw
(dy = § Bx-4rdx
it _8;.".'--4X-|- C
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Example: In the manufacture of a product, fixed costs per week are $4000.
(Fixed costs are costs, such as rent and insurance, that remain constant at all
levels of production during a given time period.) If the marginal-cost function
is

de _ 0__(29(_).{2_0_1(0.002q2 = 25(1)"‘ 0.2

dgq

where cis the total cost (in dollars) of producing q pounds of product per week,
find the cost of producing 10,000 Ib in 1 week.

gé.: - an. = Geot £*

(e = (" (o.c00000t (0.002-9 - 25%) +02) -dQ
Gt = 0.00000\ (0-002-5«3 ..grf:) - 029
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Integration by substitution method

Example: a I(x+1)20dx b. j3x2(x3 +7)3dx
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8.2) Definite integral

« If fis continuous on the interval [a, b] and F is any antiderivative of fon
[a, b], then

b

| 7 (x)dx = F(b)~F(a)

a

e Property of definite integral

b c b
ff(x)dx=ff(x)dx+[f(x)dx; c €la,b]

e Definite integral as the area under curve

o Suppose we are interested in finding the area under f(x) bounded
by (over the interval) [a,b].

o Geometrically.

= The width of the vertical element is Ax. The height is the y-
value of the curve.
o The area is defined as

v = f(x)

Zf(x)Ax—) jlf(x)dx = area

a b
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Example: Find the area of the region bounded by the curve y=6-x-x* for
x € [—3,2]
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Example: Find the area of the region under the curve y = x3 for x € [—2,2]
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