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Lesson 2#: Numerical Integration
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MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

Example 1: Use the Trapezoid Rule to approximate f03 x% dx using n = 3.
Round your answer to the nearest tenth.

Solution: (1) First calculate Ax. (2) Determine what f(x) is.
a -_0
3
b 23— f %= dx
0
b—a :_3—
_ 5 = 2
szb a:—g"l Hence f(x) = X
n

(3) Find the following values:

2
xg = O f(xo) _ O ="’O f(x0) = O
2
oo | fe) _ )%= | 2-fx) _ 1= &
2
X2 = g f(xz) i Q, P L{ Z‘f(x2) ZQ‘L{:B
X3 _ 3 fla)  _ 327’C( f(x3) _ q

(4) Sum all the values in the black box. = l C{

(5) Multiply the value found in (4), Ax found in (1), and 1/2, which yields our answer.

CT')'Z%: q/él
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(EXAMPLES)

Example 2: Use the Trapezoid Rule to approximate fzs In(x + 3) dx using
n = 3. Round your answer to the nearest hundredth.

Solution: (1) First calculate Ax. (2) Determine what f(x) is.
« - A
5
b :i— f In (x% + 3)| dx
2
b—a = 3
- - %
szb a %-'\ Hence f(x) = IV)(X +3)
n

(3) Find the following values:

v _ 3 fe _n(3%3) | zre _ 2In(12)
v 1w e (443) | 2w - 20n(19)
o o S e p(s43) | e In(R)

(4) Sum all the values in the black box. A l G |3 68

(5) Multiply the value found in (4), Ax found in (1), and 1/2, which yields our answer.

16, 1368 x | >‘3[ w07
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(EXAMPLES)

Example 3;: Use the Trapezoid Rule to approximate | 41 2V + 7 dx using
n = 4. Round your answer to the nearest hundredth.

Solution: (1) First calculate Ax. (2) Determine what f(x) is.
,a 12
b - f Vx3+7|dx
2 4
i—a =0
5
b—a 2; = & it - X+
A = -y ence f(x) =
* n

(3) Find the following values:

. T LA fa) =N
2 =(”— fxy) =E 2 fo) =223 7
v = 3 f(x2) =3_3*_7_, 2 fon 32519
s =_10 fey = 16 7 2 fan® 210072
w =_|& P [ ey =d1235"

(4) Sum all the values in the black box. 0\~ |13 8 .9 5 5

(5) Multiply the value found in (4), Ax found in (1), and 1/2, which yields our answer.

138.9755 « Q'a’ = 199




MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

Example 4: Approximate the area of the shaded region by using the Trapezoid

Rule withn =3
30 5

Solution: (1) First calculate Ax.
_ =10 25
- -
b _ 20 20 |
b—a - 90 Splbe s o
b—a .3_9 = lo 10+
Ax = - 3
n S —
5 +
"0 10 20

(2) Find the following values:

o - —\0 fx) _ 10 fx)  _ 10
xw o~ 0 fe) _ 20 2-fx) _ YO
xx _ |0 [ _ A5 el = 20
x5 _ 0 fae) _ 15 fa) _ 15
(3) Sum all the values in the black box. = l [ 5

(4) Multiply the value found in (3), Ax found in (1), and 1/2, which yields our answer.

HSXlOXT'l: 575




MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

Example 5: Approximate the area of the shaded region by using the Trapezoid
Rule withn = 4

Solution: (1) First calculate Ax.
3 = sG] 30 1
b - | O 25+
b_g = 20 A5
b—a 20 . =eaooiiiiae =
= n -4~ ~5 | 10 | ~
5 1t
—?l() ——.5 5 10
(2) Find the following values:
v = ~10  gey - 30 fe) = 39
n =_=5 foy = 2O 2-fGe) ~__ 10
w - O e -5 | age - 50
X3 = 5 flx) = lo 2:flx) = 40
g = U0 fay =20 fay =40
(3) Sum all the values in the black box. - | 6 O

(4) Multiply the value found in (3), Ax found in (1), and 1/2, which yields our answer.

1,0 xSx=% = YOO




