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Practice Exercises:

Determine each of the following areas using a
Riemann Sum with an infinite number of rectangles:

14

(1) Area below f(x)= 2x% -1 betweenx =1 and x = 3. 2

/0
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(3) Area below J(x)= 2* 425" + X betweenx=0andx = 1. / 7
/X

(2) Area below F(x)= x*—4x+7 betweenx=-landx=2
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Refresher... . sﬁ

Determine the general antiderivative/;) 6\"
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Definite Integral

[2] Definition of a Definite Integral

“hf[.r) dx = lim Y, f(x}) Ax
Wil n=—% .1 —

Remarks

m In the notation [ f(x)dx...

m the symbol [ is called an infegral sign and
resembles a stretched-out “S”;

m fix) is called the infegrand and g and b are the
upper and lower limiits of integration, resp.

= we could replace x with any other letter
without changing the value of the integral:
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FIGURE 1 FIGURE 2 .
If f(x)= 0, the Riemann sum X f(x7) Ax If f(x)= 0, the integral Jf f(x)dx is the

is the sum of areas of rectangles. area under the curve y = f(x) from a to b.
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What if a function takes on both positive and negative values?

VA YA

FIGURE 3 FIGURE 4

% ) . . * b
S f(xj") Ax is an approximation to . F(x)dx is the net area
the net area

Example:
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Evaluation Theorem @

Evaluation Theorem If f is continuous on the interval [a, b], then
[
[[rax = F) - Fla)

where F is any antiderivative of f, thatis, F' = f.

=F(1) = F0)=5-1>—3-0"=3

Much easier than using a Riemann sum !!!

Example:
Determine the area below the curve f(x)=3x" +2
betweenx=-1 andx=3. 73
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Example:
Determine the area bound by the curve y = 9 - x* and the x-axis.
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Indefinite Integrals

m Because of the relation between
antiderivatives and integrals, the notation
Jfix)dx is traditionally used for an
antiderivative of f and is called an
indefinite integral.

m Thus

[f(dx=Fx) means  Fi(x) = f(x)

Example:
j (10x* — 2 sec’x) dx = 10 f xtdx — 2 j sec’x dx

i;]

T — 103X —2tanx+ C
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Practice using integrals...

Page 484 Page 505
#2 ,3 #1,2,3
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