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(o) Find an atea Leanchion
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Determine the area bound bym l nd the ing a Riemann Sum.
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Evaluation Theorem @

Evaluation Theorem If f is continuous on the interval [a, b], then
J.hf(x) dx = F(b) — F(a)

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

fOIXde:F(l)_F(O):%.13_%'03:%

Much easier than using a Riemann sum !!!

Example:
Determine the area below the curve f(x)=3x" +2

between x = -1 and x = 3.

\}f@ﬁz}d}x

3
e \5{»2)\(

-|

:@*@\ﬂz -z>
T 33- (\3)
36,0

—_—



Example:

Determine the area bound by the curve y =9 - x2 and the x-axis.
i
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Indetfinite Integrals

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

m Thus

'1_{{.1'1 dx = F(x) means F'(x) = f(x)

Example:
I (10x* — 2 sec’x) dx = 10 f x*dx — 2J‘ sec’x dx

5

_ lO%—Ztanx+C

= Ax*_dtanx + C



Area Between Curves

What if we would like to determine
the area between two curves?
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(a) Typical rectangle FIGURE 2 (b) Approximating rectangles

Write out a definite integral that
would represent the area of region S.
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Example:
Determine the area bounded by the curve f(x)=—x* —2 and the
lmesx=-1,x=2and y=-4
1. Start with aél:e’tch... ~)<1'Z= -9
X—-2=0
! (K_VE)(X‘G Ji)= (4)
- X=2/%




Example:

Determine the area bounded by the curves f(x)=

Poiats & Trdersechion
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Neleamivo lea enclosed
F(x3= ‘X"—- agg- 8 and a=~9;&+ /
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