MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

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

Solution: (1) First calculate Ax. (2) Determine what f(x) is.
a -
3
b = J x2| dx
0
b—a =
Ax:b_a _ Hence f(x) =
n

(3) Find the following values:

Xo = C . fl)
X fo) 2-flx)  _
X2 _ flo)  _ 2. f(x,) =
X3 _ fOa) f(x3)

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

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




MA 16010 LESSON 27: NUMERICAL INTEGRATION

(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.

(3) Find the following values:

X3

(4) Sum all the values in the black box.

f(xo)

f(x1)

f(x2)

f(x3)

(2) Determine what f(x) is.

|

Hence f(x) =

In (x? + 3)

dx

f(xo)

2 f(x1)

2 f(xz)

f(x3)

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




MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

Example 3: Use the Trapezoid Rule to approximate f:z Vx3 + 7 dx using
n = 4. Round your answer to the nearest hundredth.

Solution: (1) First calculate Ax.

(3) Find the following values:

Xo = fxo) =
x, = fG) =
X = flxr) =
X3 = flz) =
Xg = fra) =

(4) Sum all the values in the black box.

(2) Determine what f(x) is.

12
.f Vx3+ 7| dx
4

f(xo) =

2-f(xy) =

2-f(xy) =

2-f(xz) =

f(x4)

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




MA 16010 LESSON 27: NUMERICAL INTEGRATION
(EXAMPLES)

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

Rulewithn = 3
30 =

Solution: (1) First calculate Ax.
- 25
a =
b — 20 E
b—a = —157T
b—a 10 |
Ax = -
n
51+
10 10 26
(2) Find the following values:
x, = f (xo0) - f (xo)
X1 f(x1) - 2 f(x1) -
X2 _ f(x2) — 2-f(x) =
X3 _ f(x3) — f(x3)

(3) Sum all the values in the black box. =

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




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.

- ' 301

a -
b _ 25
b_ g _ 20 |
b—a 151+
Ax = _
n R —— ' 10+
N
- |
40 —5 5 10
(2) Find the following values:
Xo - fleo) =__ f (x0) =
X, =_ 000 fG) =_ 2-f(xy) =
X2 - flx) =_ 2-f(x) =
X3 - flx3) =_ 2-f(x3) =
X4 - f(x4) - f(x4) =

(3) Sum all the values in the black box. =

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




