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Learning objectives:

1. Understand the definition of a definite integral.
Evaluating definite integral as limit of a sum.
Use areas to compute definite integrals.

Approximate definite integrals using the midpoint rule.
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Learn the properties of definite integrals.

Definition of a definite integral
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Properties of sums —
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Example 1. Evaluate f (x* = 6x)dx .
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Example 2. Set up an expression for fz x* dx as a limit of a sum.
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Example 3. Evaluate the following integrals by interpreting each in terms of areas.
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The Midpoint rule

b n
f fO)dx = Tim 3 fEIAXSRAX(FR) + () + -+ + f(E) ,
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where Ax = =% and X; = %(xi_l + x;) is the midpoint of [x;_1, x;].

Example 4. Use the midpoint rule with n = 5 to approximate flz %dx.
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Properties of definite integral

b
1. f cdx = c(b — a) , where c is any constant.
a

a b
2. f f(x)dx=—f f(x)dx .
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4.f (f(x)+g(x))dx=f f(x)dx+f g(x)dx .
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5. f () - g(x)) dx = f FO0dx - f g(x)dx
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6. f f(x)dx=f f(x)dx+f f(x)dx ,fora <c<b. ~? Loe
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7. If f(x) > 0fora < x < b, then f f(x)dx > 0.
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8. If f(x) = g(x) fora < x < b, then f(x)dx > f g(x)dx.

b
0. Ifmsf(x)SMforanSb,thenm(b—a)Sf f(x)dx < M(b - a).

Example S. Use the properties of integrals to evaluate fol (4 + 3x?) dx.
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Example 6. If [* f(x)dx=7and [’ f(x)dx =2, then find [ f(x)dx.

5 3 5
5 fod e = g Earye Jrg £0D A [@mem ¢
0 0 Y
5
T o= % x| feddr
3

LY
> [ fddr =5
32

Example 7. Use property 9 to estimate jf Vxdx.
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