@ Ch.5 —Integrals

Section 5.2 - The Definite Integral

- Riemann sum
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Section 5.2 — The Definite Integral @

Example 1

Evaluate the Riemann sum for f(x) = x3 — 6x, taking the sample points to be right endpoints
anda=0,b=3,andn = 6.
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@ Ch.5 —Integrals

- If f is integrable on [a, b], then

b n . . -
f f(x)dx = lim Zf(xi)Ax J, Ié;&\()ij
a e i=1 —_—
where Ax = L’_Ta and x; = a+ iAx
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- The Midpoint Rule
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where Ax = —

and  ¥; = 3(x;_1 + x;) = midpoint of [x;_y, x;]
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Section 5.2 — The Definite Integral @

Example 2

Use the Midpoint Rule with n = 5 to approximate
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@ Ch.5 —Integrals

- Properties of the Integral

1. f:c dx = c(b — a), where c is any constant
2. [ cf()dx=c [ f(x)dx,  wherecisany constant
3. [0 + g0l dx = [ f() dx + [ g(x) dx
4. [IIf () — g()]dx = f] f(0) dx — [ g(x) dx

5. f:f(x) dx + fcbf(x) dx = f:f(x) dx

Example 3

Use the properties of integrals to evaluate
2
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Section 5.2 — The Definite Integral @

Example 4

If it is known that folof(x) dx = 17 and fosf(x) dx = 12, find fslof(x) dx

Solution
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- Comparison Properties of the Integral
6.1f f(x) = 0fora < x < b, then f;f(x) dx > 0.

7.1f f(x) = g(x) fora < x < b, then f;f(x) dx > f;g(x) dx.

8.1fm< f(x) <Mfora < x < b, then

b
m(b — a) Sf fx)dx <M(b—a)

Example 5

. 1 _
Use Property 8 to estlmatefo e~ dx.

Solution
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@ Ch.5 —Integrals

by
fbaf(x) dx = —fabf(x) dx

faf(x) dx =0

- Area under the curve
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Example 6

Evaluate the following integrals by interpreting each in terms of areas.

6) foll — x2dx

(b) f (x — 1) dx
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Section 5.2 — The Definite Integral

Problems

- Evaluate the integral by interpreting it in terms of areas.

(a) f_55(x — V25 — x2) dx

(b) f,12x — 1| dx
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@ Ch.5 —Integrals

- Write as a single integral in the form f: f(x) dx:

]:f(x) dx + Lsf(x) dx — J__:f(x) dx

- If f28 f(x)dx =7.3 and f: f(x)dx = 5.9, find f48 f(x)dx.
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Section 5.2 — The Definite Integral

- Find fos f(x)dxif

fx) ={

3 for
x for

x<3
x=>3
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@ Ch.5 —Integrals

- Use the properties of integrals to verify the inequality without evaluating the
integrals.

(a) [; VI+xZdx < [} VI+xdx

m /3 . V3w
(b)Ean/6 sinxdx <
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