Calculus Lesson#5 Unitll
Class Worksheet #5

Numerical Methods for
Approximating Definite Integrals
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Consider the shaded region between the x-axis, the graph of the
function y = f(x), and the vertical lines x =a and x =b.
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Consider the shaded region between the x-axis, the graph of the

function y = f(x), and the vertical lines x =a and x =b. The
area of this region can be represented by the definite integral

_[ lt)'(x)dx.
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The purpose of this lesson is to introduce several numerical
methods that can be used to approximate the value of a
definite integral.
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by the numbers x, = a, X, X,,
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Divide the interval [a, b] into n sub-intervals each of width Ax
by the numbers x, = a, x,, X,, ...,
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Divide the interval [a, b] into n sub-intervals each of width Ax
by the numbers x, = a, x;, X,, ..., X, = b.
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Divide the interval [a, b] into n sub-intervals each of width Ax
by the numbers x; = a, X, X,, ..., X, =b. Clearly, Ax = (b — a)/n.
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Notice that the region is divided into n ‘strips’,



Notice that the region is divided into n ‘strips’, with
areas Ay, A,, Az .oty A

n.



Notice that the region is divided into n ‘strips’, with
areas A, A,, A;, ..., A . Rectangles can be used to
approximate the area of these strips.
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the left hand side of each strip as the length of the rectangle.
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The first of the ‘rectangular’ approximations uses the length of
the left hand side of each strip as the length of the rectangle.
This is called the ‘left rectangular’ approximation.
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The first of the ‘rectangular’ approximations uses the length of
the left hand side of each strip as the length of the rectangle.
This is called the ‘left rectangular’ approximation, S, .
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The width of each rectangle is Ax.
A = (X )Ax A, = (X )Ax A, =1(x;)



The width of each rectangle is Ax.
A; = I(xg)Ax A, = (x))AXx A, = f(x,)AX
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The width of each rectangle is Ax.
A; = I(Xg)AX A, = (X )AX A;=1(X)Ax A, = 1(X;)
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The width of each rectangle is Ax.
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X, X,
A; = I(xg)Ax A, = (X )AXx A;=1I(x)Ax A, = 1(x;)AX

Notice that, in general, A; = f(x;_,)
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X, X,
A; = I(xg)Ax A, = (X )AXx A;=1I(x)Ax A, = 1(x;)AX

Notice that, in general, A, ~ f(x;_,)Ax.
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Ai ~ f(Xi_l)AX
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A= I f((x)dx = A, + A, + A; + A, =ZAi (In this case, n = 4.)
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The Left Rectangular Approximation



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

Jj\/ x°—3 dx
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Step 1: Find Ax.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J;\/ x’—-3 dx AX = b—a
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Step 1: Find Ax.



Class Worksheet #5 Unit 11
Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
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n 6

Step 1: Find Ax.
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Step 1: Find Ax.
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
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(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Xp=a

Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
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(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, =a =2

Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
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X, =a =2
Add Ax.
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, =a =2
X, = 2.5

Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
L\/xts d&x Ax=-P=a_ 5-2 _j 35
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.
(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, =a =2

X, = 2.5
Add Ax.
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
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X, =a =2
X, = 2.5
Add Ax
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Step 2: Calculate the x;’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, =a =2
X, = 2.5
X, =3

Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, = 2.5
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Xy =

Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Xy = 3.5

Step 2: Calculate the x;’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Step 2: Calculate the x;’s.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J;\/x3—3 dx Ax=_P—-2a _ 552 -05 f(x)=

n
X, =a =2

X, = 2.5

X, =3

Xy = 3.5

x, =4

X = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Step 3: Calculate the f(x;’s).
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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Xg=a=2 f(x,) = f(a) = £(2) =

X, = 2.5

X, =3

Xy = 3.5

x, =4

X = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n

x,=a=2 f(x)) =f(a)=fQ2)=+5

X, = 2.5

X, =3

Xy = 3.5

x, =4

X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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x,=a=2 f(x)) =f(a)=fQ2)=+5

X, =2.5 f(x,) =

X, =3

Xy = 3.5

x, =4

X = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x)) =f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =

X, =3
Xy = 3.5
x, =4
X = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =V 12.625
X, =3
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =V 12.625
x,=3 f(x,) =
Xy = 3.5
x, =4
X; = 4.5
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =V 12.625
X, =3 f(x,) =13) =
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) = 12.625
x,=3 f(x,) = f(3) =24
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) =
x, =4
X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
X, =3 f(x,) =f(3) =24
X, =3.5 f(x,) = f(3.5) =
x, =4
X; = 4.5
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
x,=a=2  f(x))=f(a)=12) =5
X; =25 f(x,) = f(2.5) = 12.625
X, =3 f(x,) = f(3) =V24
X3 = 3.5 f(x,) = f(3.5) = 39.875
x, =4
X; = 4.5
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
xo=a=2 f(x))=fa)=12)=+5
X; = 2.5 f(x,) = f(2.5) = 12.625
X, =3 f(x,) = f(3) =24
X3 = 3.5 f(x,) = f(3.5) = 39.875
x, =4 f(x,) =
X; = 4.5
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
Xp=a=2 f(x,) = f(a) =f(2) =5
X, = 2.5 f(x,) = f(2.5) = 12.625
X, =3 f(x,) = f(3) =24
X3 = 3.5 f(x,) = f(3.5) = 39.875
X, =4 f(x,) = f(4) =
X; = 4.5
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
x,=a=2  f(x) =f(a)=f2)=5
X, = 2.5 f(x,) = f(2.5) = 12.625
X, =3 f(x,) =13) = \24
X3 = 3.5 f(x,) = f(3.5) = 39.875
x, =4 f(x,) = f(4) =V 61
X; = 4.5
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
x,=a=2  f(xp) =f(a)=12)=+5
X; = 2.3 f(x,) = f(2.5) = 12.625
X, =3 f(x,) = f(3) =24
X3 = 3.5 f(x,) = f(3.5) = 39.875
x, =4 f(x,) = f(4) =V 61
X; = 4.5 f(x5) =
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x, =4 f(x,) = f(4) =6l
X; = 4.5 f(x.) = f(4.5) =
X, =b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
x, =2.5 f(x,) = f(2.5) =V 12.625
X, =3 f(x,) =f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
X5 = 4.5 f(x,) = f(4.5) =V 88.125
Xs=b=3

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

x;=b=5  f(x)=

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

X, =b=3 f(x,) = 1(b) =

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

X, =b=3 f(x,) = f(b) =1(5) =

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122

Step 3: Calculate the f(x;’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
x,=a=2 f(x,)=f(a)=fQ2)=+5
X, =2.5 f(x,) = f(2.5) =12.625
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

x,=a=2 f(x)—f(a)—nf(z)—ﬁ N
0 0 =
X, = 2.5 f(x,) = f(2.5) =V 12.625 S z‘lf(xi—l)m
X, =3 f(x,) =f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) = VoI
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

x,=a=2 f(x)—f(a)—nf(z)—ﬁ N
0 0 =
X, = 2.5 f(x,) = f(2.5) =V 12.625 S z‘lf(xi—l)m
X, =3 f(x,) =f(3) =24
X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) = VoI
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

x,=a=2 f(x)—f(a)—nf(z)—ﬁ N
0 0 =
X, =2.5 f(x,) = f(2.5) = 12.625 St z‘lf(xi—l)m
X, =3 f(x,) =f(3) =24
x,=3.5 f(x,) = f(3.5) = 39.875 Sy =§: f(x;_,)Ax
X =4 f(x,) = f(4) = VoI =1
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

" n
x,=a=2 f(x,)=f(a)=fQ2)=+5 _
x,=2.5 f(x,) = £(2.5) =\ 12.625 St z‘lf(xi-l)Ax
X, =3 f(x,) =f(3) =24
X, =3.5 f(x,) = £(3.5) =V 39875 S. =§: f(x;_1)Ax
X, =4 f(x,) = f(4) =V6T =1
X, = 4.5 f(x,) = f(4.5) = V88125 S, = f(xy)Ax + f(x,)Ax + f(x,)Ax +

x,=b=5  f(x) =f(b)=f(5) =122 +(x)Ax + f(x,)AX + f(xg)Ax



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x,) =fa)=f2)=+5 _N
X, = 2.5 f(x,) = f(2.5) =\ 12.625 S z‘lf(xi‘l)m
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = £(3.5) =V39.875 S =§: f(x;_1)Ax
x,= 4 f(x,) = f(4) = V6T =1

S, = f(xy)Ax + f(x,)Ax + f(x,)Ax +
+ 1(x;)Ax + f(x)Ax + £(x)AX

X =4.5 f(x,) = f(4.5) = 88.125
xg=b=5  f(xg = f(b) =(5) =122



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x,) =fa)=f2)=+5 _N
X, = 2.5 f(x,) = f(2.5) =\ 12.625 S z‘lf(xi‘l)m
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = £(3.5) =V39.875 S =§: f(x;_1)Ax
x,= 4 f(x,) = f(4) = V6T =1

S, = f(xy)Ax + f(x,)Ax + f(x,)Ax +

X; = 4.5 f(x,) = f(4.5) = 88.125
+ 1(x;)Ax + f(x)Ax + £(x)AX

x,=b=5  f(x)="f(b)=1£(5) =122

S, = (V5 +V12.625 + 24 ++39.875 + /61 ++/88.125)(.5)



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x,) =fa)=f2)=+5 _N
X, = 2.5 f(x,) = f(2.5) =\ 12.625 S z‘lf(xi‘l)m
x,=3 f(x,) = f(3) =24
X, =3.5 f(x,) = £(3.5) =V39.875 S =§: f(x;_1)Ax
x,= 4 f(x,) = f(4) = V6T =1

S, = f(xy)Ax + f(x,)Ax + f(x,)Ax +

X; = 4.5 f(x,) = f(4.5) = 88.125
+ 1(x;)Ax + f(x)Ax + £(x)AX

x,=b=5  f(x)="f(b)=1£(5) =122

S, = (V5 +12.625 ++24 +39.875 + 61 ++ 88.125)(.5)
S, ~17.10






The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.



The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.



The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.



The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.
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The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.



y = 1(x)

The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.
This is called the ‘right rectangular’ approximation.



y = 1(x)

The next ‘rectangular’ approximation uses the length of
the right hand side of each strip as the length of the rectangle.
This is called the ‘right rectangular’ approximation, Sg.



y = 1(x)




y = 1(x)

The width of each rectangle is Ax.



The width of each rectangle is Ax.



The width of each rectangle is Ax.



The width of each rectangle is Ax.



The width of each rectangle is Ax.
Ay = 1(xy)



The width of each rectangle is Ax.
A = 1(x))Ax



The width of each rectangle is Ax.
A = 1(x))Ax



The width of each rectangle is Ax.
A =fx)Ax A, =



The width of each rectangle is Ax.
A =fx)Ax A, =



The width of each rectangle is Ax.
A= (x)DAX A, = 1(x,)
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Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S, (Left Rectangular), (b) S; (Right Rectangular), (c) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.
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X, =3.5 f(x,) = f(3.5) = 39.875
x,=4 f(x,) = f(4) =V 61
x5 = 4.5 f(x) = f(4.5) = 88.125

x,=b=5  f(x)="f(b)=1£(5) =122
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Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
X, =a =2

X, = 2.5

X, =3

Xy = 3.5

x, =4

X = 4.5

Xs=b=3
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Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
Xo=a=2 X, * =2.25 x,* is the midpoint of the 1% sub-interval.
X, = 2.5
X, =3
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n

%=a=2  yx-225

X, = 2.5

X, =3

Xy = 3.5

x, =4

X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n

%=a=2  yx-225

X, =2.5 X, =

X, =3

Xy = 3.5

x, =4

X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n
%=a=2  yx-225
Xl =2.5 X% =
2
X, =3 X, * is the midpoint of the 2"¢ sub-interval.
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n
%=a=2  yx-225
Xl =2.5 X% =
2
X, =3 X, * is the midpoint of the 2"¢ sub-interval.
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n
%=a=2  yx-225
X =25y x=275
> :
X, =3 X, * is the midpoint of the 2"¢ sub-interval.
Xy = 3.5
x, =4
X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n
X0=a=§5 X1*=2°25:|AddAx.
MTE9 x % =275
> :
X, =3 X, * is the midpoint of the 2"¢ sub-interval.
Xy = 3.5
x, =4
X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
%=a=2  yx-225
X =25y %=275
X, =3
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
%=a=2  yx-225
X =25y %=275
X2 = 3 X3* =
Xy = 3.5
x, =4
X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n
%=a=2  yx-225
X =25 4 x=275
2 °
%=3  eo :l Add Ax.
Xy = 3.5
x, =4
X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n

%=a=2  yx-225

X =25 4 x=275

2 °
_ Add Ax.

X, =3 &*=325:g

Xy = 3.5

x, =4

X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6

%=a=2  yx-225

X =25y %=275

=3 xx=325

Xy = 3.5

x, =4

X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6

%=a=2  yx-225

X =25y %=275

=3 xx=325

X; = 3.5 X =

x, =4

X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6

%=a=2  yx-225

X =25y %=275

=3 xx=325

3 °

M35 e :l Add Ax.

x, =4

X; = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

%=a=2  yx-225
X =25y %=275
X, =3 X;* = 3.25 ZAddAX
;=35 x=3.75 '
x, =4
X; = 4.5

Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax= P=2 _ 322 05 f(x)=x-3

n

X, =a =2
X, = 2.5

X,* = 2.25
X,* = 2.75
RT3 xx=325
;=35 x=3.75

x, =4
X = 4.5
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n

%=a=2  yx-225
X =25y %=275
=3 xx=325
X3=3.5  y#=375
X, =4y x=425
X; = 4.5

Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide

the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 d&x Ax=-P=a_ 322 05 f(x)=x-3

n

%=a=2 w225
X =25y %=275
RT3 xx=325
;=35 x=3.75
=4 =425

Xs =45y x=475
Xs=b=3

Calculate the x,*’s.



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
vats(n Ax=-P=2 _ 5-2 _g5 fx)=1x-3

n 6
X, * =2.25
X,* =2.75
X,* = 3.25
x,*=3.75
X* = 4.25

X+ =4.75



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
X, * =2.25
X,* =2.75
X,* = 3.25
x,*=3.75
X* = 4.25
Xc* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x* =225 f(x;*)=

X,* =2.75
X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,* =225 f(x;*)=1Q2.25) =

X,* =2.75
X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x,* =225 f(x;*)=1Q2.25) =

X,* =2.75
X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3

X,* =2.75
X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
x,* =275 f(x,*)=

X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
x,* =275 f(x,*)=1(2.75) =

X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3

X,* = 3.25
x,* =3.75
x;* = 4.25
Xe* = 4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3
X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3

x,* =3.75
Xs* = 4.25
X+ =4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3
X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
Xs* = 4.25
X.* =4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3
X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
X* =425 f(x;*) =1(4.25) =+ 4.253-3
X.* =4.75

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
J.Z‘\/X3—3 dx AX = b;a = ng = (.5 f(X)=\/X3—3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3
X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
X* =425 f(x;*) =1(4.25) =+ 4.253-3
x,* =475 f(xg*) = £(4.75) = 4.75° -3

Calculate the f(x,*’s).



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x* =225 f(x,*)=1(2.25)=+/2.25°-3
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3
X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
X* =425 f(x;*) =1(4.25) =+ 4.253-3
x,* =475 f(xg*) = £(4.75) = 4.75° -3




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
n
x*=225 f(x*)=1(2.25)=225_3 Sy =2 f(x:*)Ax
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3 i=1

X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
X* =425 f(x;*) =1(4.25) =+ 4.253-3
x,* =475 f(xg*) = £(4.75) = 4.75° -3




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
n
x*=225 f(x*)=1(2.25)=225_3 Sy =2 f(x:*)Ax
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3 i=1

X* =3.25 f(x;*) =1£(3.25) =+ 3.253-3
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3
X* =425 f(x;*) =1(4.25) =+ 4.253-3
x,* =475 f(xg*) = £(4.75) = 4.75° -3




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZN/X3—3 dx Ax=-P=2a_5-2 _p5 fx)=+x-3

n 6
n
x*=225 f(x*)=1(2.25)=225_3 Sy =2 f(x:*)Ax
X,* =275 f(x,*)=1(2.75) =+ 2.75° -3 i=1

_ _ 6
X, * =3.25 f(x,*) =£(3.25) =+ 3.25* -3
3* ’ 3 Sm =Z f(x;*)Ax
x,* =375 f(x,*)=1£(3.75) =+ 3.75° -3 .
X* =425 f(x;*) =1(4.25) =+ 4.253-3
x,* =475 f(xg*) = £(4.75) = 4.75° -3
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Area =%*h(b, + b,) h=Ax b,=1(x,) b,=1(x,)
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 a X4 AX X, X3 b
trapezoid
b
Y - A, ~ %*Ax[f(a) + f(x,)]
b, A, = V2*AX

Area =%*h(b, + b,) h=Ax b,=1(x,) b,=1(x,)
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trapezoid
b
yars Ay~ YFAXIF@) +£0x)]
b, A, = 2*Ax[f(x,)

Area =%*h(b, + b,) h=Ax b,=1(x,) b,=1(x,)
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 a X4 AX X, X3 b
trapezoid
b
Y - A, ~ %*Ax[f(a) + f(x,)]
b, A, = FAX[f(x,) + 1(x,)]

Area =%*h(b, + b,) h=Ax b,=1(x,) b,=1(x,)



! A, = 2*Ax[f(a) + 1(x,)]

b, A, = *Ax[1(x,) + 1(x,)]

Area = %*h(b, + b,)
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\L a X, X, X3 b
trapezoid
b
yars Ay~ YFAXIF@) + £0x)]
b, A, = FAX[(x)) + 1(X,)]

Area ='2*h(b, + b,)
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trapezoid
b
y - A, ~ %*Ax[f(a) + f(x,)] A;=
b, A, ~ B*Ax[f(x,) + f(x,)]

Area ='2*h(b, + b,)



N
 a X4 X, AX X3 b
trapezoid
b
/ - A, ~ B*AX[f(a) + f(x,)] A, =~
| b, A, ~ Va*AX[f(x) + (x,)] h=Ax

Area ='2*h(b, + b,)



<« 3
 a X4 X, AX X3 b
trapezoid
b
y - A, ~ %*Ax[f(a) + f(x,)] A;=
b, A, = BEAX[f(x,) + f(X,)]  h=Ax b, =f(x,)

Area ='2*h(b, + b,)



<« 3
 a X4 X, AX X3 b
trapezoid
b
y - A, ~ %*Ax[f(a) + f(x,)] A;=
b, A, = A*AX[I(X;) + 1(X,)] h=Ax b, =f(x,) b,=1(x,)

Area ='2*h(b, + b,)



<« 3
 a X4 X, AX X3 b
trapezoid
b
y - A, ~ %*Ax[f(a) + f(x,)] A, ~ %B*Ax
b, A, = A*AX[I(X;) + 1(X,)] h=Ax b, =f(x,) b,=1(x,)

Area ='2*h(b, + b,)



«— X
trapezoid
b
/ - A, ~ *AX[f(a) + f(x)] A, ~ %*AX[f(x,)
b, A, = *AX[f(x;) + 1(X;)] h=Ax b,=f(x,) b,=1(x,)

Area ='2*h(b, + b,)



< 3
 a X4 X, AX X3 b
trapezoid
b
yan Ay = FAXIT@) + ()] Ag = HAXITK) + ()]
b, A, = A*AX[1(x) + 1(X,)] h=Ax b, =fx,) b,=1f(x,)

Area ='2*h(b, + b,)



' A, = *Ax[f(a) + f(x))] A;=Y%*Ax[f(x,) + 1(x;)]
b, A, = *Ax[1(x,) + 1(x,)]

Area = %*h(b, + b,)
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I a X4 X, X3 b
trapezoid
b
yan Ay = FAXIT@) + ()] Ag = HAXITK) + ()]
b, A, = FAX[f(x,) + 1(x,)]

Area ='2*h(b, + b,)
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I a X4 X, X3 b
trapezoid
b
yan Ay = EAXIT@) + ()] Ag = YHAXITK) + ()]
' b, A, = ¥ AX[f(x,) + f(x,)] Ay =

Area ='2*h(b, + b,)



N
 a X4 X, X3 AX 1,
trapezoid
b
yan Ay = EAXIT@) + ()] Ag = YHAXITK) + ()]
' b, A, = ¥ AX[f(x,) + f(x,)] Ay =

h = Ax
Area ='2*h(b, + b,)



N
 a X4 X, X3 AX 1,
trapezoid
b
yan Ay = EAXIT@) + ()] Ag = YHAXITK) + ()]
' b, A, = ¥ AX[f(x,) + f(x,)] Ay =

h=Ax b, =1(x;)
Area ='2*h(b, + b,)



N
 a X4 X, X3 AX
trapezoid
b
yan Ay = EAXIT@) + ()] Ag = YHAXITK) + ()]
' b, A, = ¥ AX[f(x,) + f(x,)] Ay =

h=Ax b, =1(x;) b,=1(b
Area ='2*h(b, + b,) 1 = f(x3) b, =1(b)



<
l a X, X, X, AX
trapezoid
b
yan Ay = EAXIT@) + F(x)] Ag = HAXIT(K) + ()]
b, A, = Y Ax[f(x)) + f(x,)] Ay~ ¥%*Ax

h=Ax b, =1(x;) b,=1(b
Area ='2*h(b, + b,) 1 = f(x3) b, =1(b)



N
 a X4 X, X3 AX
trapezoid
b
yan Ay = EAXIT@) + ()] Ag = HAXIT() + ()]
b, A, = 7FAXIH(x)) +1(x;)] Ay = 72FAX]H(x;)

h=Ax b, =1(x;) b,=1(b
Area = %*h(b, + b,) 1 = f(x3) b, =1(b)



N
 a X4 X, X3 AX
trapezoid
b1
/n Ay~ VFAXIR@) + 1)) Ay~ BAXIERG) + (%)
b, A, = FAX[E(x)) + 1(X)] Ay = 2 AX[1(X;) + f(b)]

Area ='%*h(b, + b,) h=Ax b, =1(x;) b,=1(b)



A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]




A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]

A= _[ lt)'(x)dx



A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]

b
A=If(x)dx=A1+A2+A3+A4
a



A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]

b n
A=If(x)dx =A HAFAFA =D A
a i=1



A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]

b n
A =I f((x)dx = A, + A, + A; + A, =ZAi (In this case, n =4.)
a i=1



A | A | Ay | Ay
<] —
a X4 X, X3 b

A, ~ V*Ax[f(a) + f(x)] A, ~ BFAX[E(X,) + £(x,)]
A, ~ FAX[E(x,) + T(x,)] A, = YBFAX[E(x,) + f(D)]

b n
A=_[ f(x)dx = DA,
a i=1



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[f(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)]



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[f(x,) + 1(x;)]
A, = *AX[I(x)) + 1(x,)] A4 = 72*Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = V*Ax[f(a) + f(x,)] + L*AX[f(x,) + f(x,)]



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[f(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 Ax[1(x,) + f(x;)]



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[f(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] A, = L*AX[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A~

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~/AX

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~/Ax{

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ V¥Ax[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~/Ax{

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ V¥Ax[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A =~ Ax{ 2|f(a) + f(x,)]

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~[Ax{ Y:[f(a) + f(x,)] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ V:¥Ax[f(a) + f(x,)] + IAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~[Ax{ Y:[f(a) + f(x,)] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ V:¥Ax[f(a) + f(x,)] + IAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~Ax{ Y%[f(a) + f(x,)] + %[f(x,) + f(x,)]

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~AX] 72[f(a) + 1(x))] + 72[f(x,) + 1(x,)] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + BIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~AX] 72[f(a) + 1(x))] + 72[f(x,) + 1(x,)] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + BIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A ~AXY 72[f(a) + £(x))] + 72[f(x;) + £(x,)] +
+ VA4[f(x,) + f(x,)]

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[1(x,) + 1(x;3)] + 2 AX[f(x;) + f(b)]

A~ YAlf(a) + f(x,)] + AIFCx) + 100 +
+YAl1(xy) + )] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[f(x,) + 1(x;3)] + 2AX[{(x;) + f(b)]

A~ YAlf(a) + f(x,)] + AIFCx) + 100 +
+YAl1(xy) + )] +

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A ~ VAx[f(a) + f(x,)] + LIAX[f(x,) + f(x,)] +
+ V2AX[f(x,) + 1(x;3)] + 2AX[{(x;) + f(b)]

A = AX] 72[f(a) + 1(x ] + 72[1(x;) + 1(x)] +
T 72[1(x;) + 1(x5)] + 72[f(x;3) + £(b)]

‘Factor out’ the Ax factor from each of the four terms
of the expression.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = V*AX[f(x)) + f(x,)] A, = Y2*Ax[f(x;) + f(b)]
b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A =~ Ax{ 7[f(a) + 1(x))] + 72[1(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A =~ Ax{ 7[f(a) + 1(x))] + 72[1(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A ~ Ax{ %f(a)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A =~ Ax{ 7[f(a) + 1(x))] + 72[1(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A ~ Ax{ %f(a) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A =~ Ax{ 7[f(a) + 1(x))] + 72[1(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ 2f(a) + 21(x,)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Yof(x,) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + Z[1(xy) + 1(x;)] +
+ 1[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Yof(x,) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + Z[1(xy) + 1(x;)] +
+ 1[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ 2f(a) + 41(x,) + 21(xy)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + Z[1(xy) + 1(x;)] +
+ 1[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Af(a) + A1(x,) + 2f(x,) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1

A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + Z[1(xy) + 1(x;)] +
+ 1[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + "21(x,) + Y21(x,) + Y21(Xx,)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
_I_

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x;)] +
+ 14[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
_I_

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x;)] +
+ 14[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+ 72A(x,)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x;)] +
+ 14[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+7A(x,) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x;)] +
+ 14[f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+ 724(x,y) + 72A(X;)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+724(x,) + 72f(x;3) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+14[f(x,) + f(x;)] +2[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+724(x,) + 72f(x;3) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+14[f(x,) + f(x;)] +2[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+ 41(x,) + f(x;) + Y2f(x5)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+14[f(x,) + f(x;)] +2[f(x;) + f(b)]}

A = Ax{ Y2f(a) + 151(x,) + A1(x) + Y4f(x,) +
+ 74(x,) + 72A(x;) + 72h(x;) +

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+14[f(x,) + f(x;)] +2[f(x;) + f(b)]}

A = Ax{ "2f(a) + Y21(x,) + '21(Xx,) + Y21(x,) +
+ YAH(xy) + E(x3) + YE(x3) + (D)

Now do the indicated multiplication.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Y21(x,) + '21(Xx,) + Y21(x,) +
+ YAE(xy) + E(x3) + Y4E(xs) + Y4A(D)}



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Y21(x,) + '21(Xx,) + Y21(x,) +
+ YAE(xy) + E(x3) + Y4E(xs) + Y4A(D)}

Now combine like terms.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Y21(x,) + '21(Xx,) + Y21(x,) +
+ YAE(xy) + E(x3) + Y4E(xs) + Y4A(D)}
A=

Now combine like terms.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ Al(a) + 21(x,) + Va1(x,) + Yal(x,) +
+ YAE(xy) + E(x3) + Y4E(xs) + Y4A(D)}
A=

Now combine like terms.



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
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i=1



A, = *Ax[f(a) + f(x))] A;=Y%*Ax[{(x,) + 1(x;)]
A, = *AX[(x,) +(x,)] Ay = *Ax[f(x;) + f(b)]

b n
A=_[ f(x)dx = DA,
a i=1
A = 2*Ax[f(a) + 1(x,)] + 2*Ax[f(x,) + {(x,)] +
+ 2 AX[(x,) + (x3)] + 2*Ax[f(x;) + f(b)]

A = Ax{ 2[f(a) + 1(x,)] + 72[H(xy) + f(x,)] +
+ [f(x,) + f(x3)] + 4[f(x;) + f(b)]}

A = Ax{ "2f(a) + Y21(x,) + '21(Xx,) + Y21(x,) +
+ YAE(xy) + E(x3) + Y4E(xs) + Y4A(D)}

A = Axy 72A(a) + 1(x) +1(x,) + 1(x;) + %21(b)}

n-1
A = Ax[%f(a) + Y f(x;) + f(b)]

i=1



y = 1(x)

<

0
I a X4 X, X3 b

A, ~ %FAX[f(a) + (x)] Ay~ BHAX[R(X,) + f(x5)]
A, ~ BEAX[E(x)) + f(x,)] A, ~ B*Ax[f(x;) + f(b)]

n-1
A ~ Ax[%f(a) + D f(x;) + %f(b)]

i=1



y = 1(x)

<

0
I a X4 X, X3 b

A, ~ %FAX[f(a) + (x)] Ay~ BHAX[R(X,) + f(x5)]
A, ~ BEAX[E(x)) + f(x,)] A, ~ B*Ax[f(x;) + f(b)]

n-1
A ~ Ax[%f(a) + D f(x;) + %4f(b)] = S;

i=1



y = 1(x)

0
d a X, X, X3 b

n-1
S; = Ax[%f(a) + D f(x;) + %f(b)]

i=1

The Trapezoidal Approximation



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x,)=f(a)=fQ2)=+5
x,=2.5 f(x,) =1(2.5) =V12.625
x,=3  f(x,)=f(3) =24
x,=3.5 f(x;) =1(3.5) =V 39.875
x,=4  f(x)=f@d)="o1
x;=4.5 f(x;) =1(4.5) =V88.125

x;,=b=5  f(x;) =f(b) =£(5) =122
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xs=b=5  f(x) =1f(b)=1(5) =122
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5
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5
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
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n-1
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Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

n-1
x=a=2 f)=f@=1@=V5 g = Ax[Uf(a)+ Y f(x;) + %f(D)]
x, =25 f(x,)=1f(2.5)=v12.625 iz
X, =3 f(x,) = f(3) =24 5
xz =35 f(xz) _ 3.5 =\39875 St~ Axl%f(a) + Z f(x;) + %2f(b)]
x,=4  f(x,)=fd)="6T =1
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Xe=b=35 f(x,) = f(b) =f(5) =V 122 +1(x,) + 1(x5) + %21(b)]

S; = (.5)[%V5 +V12.625 + 24 +39.875 + 61 ++88.125 + 14V 122 |



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sy (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. p =6

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

n-1
x=a=2 f)=f@=1@=V5 g = Ax[Uf(a)+ Y f(x;) + %f(D)]
x, =25 f(x,)=1f(2.5)=v12.625 iz
X, =3 f(x,) = f(3) =24 5
xz =35 f(xz) _ 3.5 =\39875 St~ Axl%f(a) + Z f(x;) + %2f(b)]
x,=4  f(x,)=fd)="6T =1
x, =45  f(x)=1@45)=88125 Sr= Axl7f@)+1(x) +100) +1(x;) +
Xe=b=35 f(x,) = f(b) =f(5) =V 122 +1(x,) + 1(x5) + %21(b)]

S; = (.5)[%V5 +V12.625 + 24 +39.875 + 61 ++88.125 + 14V 122 |
S, ~19.30






The trapezoidal approximation ‘connects the ‘key points’ on
the graph of function f
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The trapezoidal approximation ‘connects the ‘key points’ on
the graph of function f
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(x5 1(xy)) y = f(X)
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The trapezoidal approximation ‘connects the ‘key points’ on
the graph of function f with a series of line segments forming
the trapezoids.



Ny
(x5 1(xy)) y = f(X)
(xq, (X)) (x,, 1(x,)) (X, £(xy))

The trapezoidal approximation ‘connects the ‘key points’ on
the graph of function f with a series of line segments forming
the trapezoids. (This is called a polygonal path.)
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(x5 1(xy)) y = f(X)
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The last of or approximation techniques is called Simpson’s
Rule.



Ny
(x5 1(xy)) y = f(X)
(xq, (X)) (x,, 1(x,)) (X, £(xy))

The last of or approximation techniques is called Simpson’s
Rule. This technique connects the key points using ‘arcs of
parabolas’.



Ny
(x5 1(xy)) y = f(X)
(xq, (X)) (x,, 1(x,)) (X, £(xy))

The last of or approximation techniques is called Simpson’s
Rule. This technique connects the key points using ‘arcs of
parabolas’. Consider the following.
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Given any three non-collinear points on the graph of any
function,
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y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.
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function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P.
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Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P. Since y =-8, when x = -2,
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Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P. Since y =-8, when x = -2,

-8 = A(-2)?



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P. Since y =-8, when x = -2,

8= A(-2)2 + B(-2)



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P. Since y =-8, when x = -2,

8=A(-2)2 + B(-2) + C



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

Consider point P. Since y =-8, when x = -2,
-8=A(-2)?+B(-2)+C
This leads to the equation 4A — 2B + C =-8
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Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) mummp 4A—2B+C=-8
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Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) mummp 4A—2B+C=-8

Similarly, for points Q and R, we get the equations below.
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y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
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function that would contain these points.

P(-2,-8) wmmmp 4A-2B+C=-8
Similarly, for points Q and R, we get the equations below.

Q(1,13) wmmp A+B+C=13



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) wmmp 4A-2B+C=-8

Similarly, for points Q and R, we get the equations below.
Q1,13) w=mp A+B+C=13
R(4,-2) w=p 16A +4B+C=-2
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Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
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function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) mmmmp 4A—2B+C=-8
Q(1,13) memp A+B+C=13
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Solving this system of equations,



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) mmmmp 4A—2B+C=-8
Q(1,13) memp A+B+C=13
R4,-2) w=p 16A+4B+C=-2

Solving this system of equations, we get A =-2, B=5 and C =10.



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

P(-2,-8) mmmmp 4A—2B+C=-8
Q(1,13) memp A+B+C=13
R4,-2) w=p 16A+4B+C=-2

Solving this system of equations, we get A =-2, B=5 and C =10.

Therefore, the parabola that would contain points P, Q, and R is
y =-2x% + 5x + 10.
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y=-2x*+5x + 10
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Find the coefficients A, B, and C of a second degree
function that would contain these points.

=-2x2+5x+ 10

If, however, the three given points were collinear, then the
value of A would be zero



Simpson’s Rule

Given any three non-collinear points on the graph of any
function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.
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function, there exists a second degree function ( a parabola),
y = Ax? + Bx + C, that contains them. Consider this example.

Given: Points P(-2, -8), Q(1, 13), and R(4, -2)
Find the coefficients A, B, and C of a second degree
function that would contain these points.

=-2x2+5x+ 10

If, however, the three given points were collinear, then the
value of A would be zero and the function would be linear.
The function would still exist that would contain the three
given points!!
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Now consider Lh[g(-h) + 4g(0) + g(h)].

h is the width of each ‘strip’.  g(-h) is the height of the left boundary.
g(0) is the height in the ‘center’. g(h) is the height of the right boundary.



Simpson’s Rule

y = f(x)




Simpson’s Rule

y = f(x)

<—— |
d a b

Divide the interval [a, b] into 2n subintervals.
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Divide the interval [a, b] into 2n subintervals, each of width Ax.
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Divide the interval [a, b] into 2n subintervals, each of width Ax.
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Divide the interval [a, b] into 2n subintervals, each of width Ax.



Simpson’s Rule

y = f(x)

3

< T I l
4 X, X, X3 X4 X5 X¢ X, b
X0 X3

Divide the interval [a, b] into 2n subintervals, each of width Ax.
In this example, 2n = 8.
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Divide the interval [a, b] into 2n subintervals, each of width Ax.
In this example, 2n = 8. Taking these strips, 2 at a time,



Simpson’s Rule

M—-——————

Divide the interval [a, b] into 2n subintervals, each of width Ax.
In this example, 2n = 8. Taking these strips, 2 at a time, we
have n ‘double strips’ shown here.



Simpson’s Rule

M—-——————

Divide the interval [a, b] into 2n subintervals, each of width Ax.
In this example, 2n = 8. Taking these strips, 2 at a time, we
have n ‘double strips’ shown here. (In this case, 2n =8, so n=4.)



Simpson’s Rule

Divide the interval [a, b] into 2n subintervals, each of width Ax.
In this example, 2n = 8. Taking these strips, 2 at a time, we

have n ‘double strips’ shown here. (In this case, 2n =8, so n=4.)
Ay A,, ..oy A represent the areas of these ‘double strips’.
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Simpson’s Rule

Xo Xg

Simpson’s Rule can be used to approximate the area of each of
these ‘double strips’.



Simpson’s Rule

Xo Xg

Simpson’s Rule can be used to approximate the area of each of
these ‘double strips’. Consider area A,.
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X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them.
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4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

AR



Simpson’s Rule

N
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X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule
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Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A= % Ax <4 the width of each strip
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4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule
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N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A, ~ TAx[f(a)



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

Al ~ % Ax[f(a) = the height of the left boundary



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A, ~ TAx[f(a)



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A, ~ TAx[f(a) + 4f(x,)



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A1 ~ %Ax[f(a) + 4f(X1)4— the height in the center



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A, ~ TAx[f(a) + 4f(x,)



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A, ~ TAx[f(a) + 4f(x;) + f(x,)



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

1 the height of the right
A= KAX[f(a) + 4f(x,) + 1(x,) < boundary



Simpson’s Rule

N
4 X, X, X3 X4 X5 X¢ X, b
X Xg
Given points P, Q, and R on the graph of function f, there exists
a second degree function, the arc of a parabola (not shown),

that contains them. According to Simpson’s Rule

A = TAX[f(a) + 4f(x,) + f(x,)].
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A, ~ TAx[f(a) + 46(x,) + f(x,)]



Simpson’s Rule

|
|
Ay

3

< ()\L I i I I I I
4 X, X, X3 X4 X5 X¢ X, b
X0 Xg
A, ~ TAx[f(a) + 46(x,) + f(x,)]

In the same way, the areas of the other ‘double strips’
can be approximated.
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A, ~ FAX[f(a) + 4f(x,) + f(x,)]

A, ~ TAX[f(x,) + 4f(x;) + f(x,)]



Simpson’s Rule

0
a
X; X, X3 X4 X5 X¢ X; b
X0 Xg

A, ~ FAX[f(a) + 4f(x,) + f(x,)]

A, ~ TAX[f(x,) + 4f(x;) + f(x,)]



Simpson’s Rule

3

T
a
X; X, X3 X4 X5 Xg X5 b
X0 X3

A;~ TAX[f(a) + 46(x) + (X)) Ay~ FAXIF(x,) + 4f(x5) + f(xo)]

A, ~ TAX[f(x,) + 4f(x;) + f(x,)]
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T
a
X; X, X3 X4 X5 Xg X5 b
X0 X3

A;~ TAX[f(a) + 46(x) + (X)) Ay~ FAXIF(x,) + 4f(x5) + f(xo)]

A, ~ TAX[f(x,) + 4f(x;) + f(x,)]



Simpson’s Rule

T
a
X; X, X3 X4 X5 Xg X5 b
X0 X3

A;~ TAX[f(a) + 46(x) + (X)) Ay~ FAXIF(x,) + 4f(x5) + f(xo)]

Ay~ TAXII0) + 40x) + )] Ay~ TAXIF(x) + 46(x,) + f(b)]



Simpson’s Rule

>
>

>
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4

< O\L — | | —1 3
4 X, X, X3 X4 X5 X¢ X, b
X Xg

A;~ TAX[f(a) + 46(x) + (X)) Ay~ FAXIF(x,) + 4f(x5) + f(xo)]

Ay~ TAXII0) + 40x) + )] Ay~ TAXIF(x) + 46(x,) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A=_[ f(x)dx = D A,
a i=1



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1



Simpson’s Rule
A, ~ TAX[f(a) + 4(x) + ()] A; = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1



Simpson’s Rule
A, ~ TAX[f(a) + 4(x) + ()] A; = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

A = TAX[f(a) + 4f(x) + f(x,)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x)] A, ~ TAX[f(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
i=1

A ~ FAx[f(a) + 4f(x,) + f(x,)] +



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x)] A, ~ TAX[f(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 46(x;) + £(x))] + FAX[E(x,) + 4f(x3) + f(x,)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,) + F(x,)]  A; = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 4f(x,) + (x,)] + TAX[F(x,) + 4f(xy) + f(x,)] +



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,) + F(x,)]  A; = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 4f(x,) + (x,)] + TAX[F(x,) + 4f(xy) + f(x,)] +
+ FAXIF(x,) + 46(x5) + F(xg)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 4f(x,) + (x,)] + TAX[F(x,) + 4f(xy) + f(x,)] +
+ FAXIf(x,) + 46(x5) + f(xg)] +



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ %Ax [f(a) + 4f(x,) + f(x,)] + %Ax[f(xz) + 41(x;) + 1(x,)] +
+ %Ax[f(x4) + 41(x5) + 1(x6)] + %Axlf(xﬁ) + 4f(x;) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ %Ax [f(a) + 4f(x,) + f(x,)] + %Ax[f(xz) + 41(x;) + 1(x,)] +
+ TAX[f(x,) + 4f(xs) + f(xg)] + FAXIf(Xg) + 4f(x;) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ %Ax[f(a) +4f(x,) + f(x,)] + %Ax[f(xz) + 41(x;) + 1(x,)] +
+ TAX[(x,) + 4f(xs) + f(xo)] + FAX[f(xo) + 4f(x;) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,

A ~ 3AX[f(a) + 4f(x,) + f(x,)] + 3 1 TAX[f(x,) + 4(x) + f(x,)] +
gAX[f(X4) + 4f(x5) + 1(xg)] + gAX[f(Xﬁ) + 41(x,) + f(b)]

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,

A ~ 3AX[f(a) + 4f(x,) + f(x,)] + 3 1 TAX[f(x,) + 4(x) + f(x,)] +
gAX[f(X4) + 4f(x5) + 1(xg)] + gAX[f(Xﬁ) + 41(x,) + f(b)]

A~

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

A ~ 3AX[f(@) + 46(x,) + (x,)] + FAXIF(x,) + 46(x3) + £(x,)] +
+ TAX[(x,) + 4f(xs) + f(xo)] + FAX[f(xo) + 4f(x;) + f(b)]

A= %Ax[

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a =

A ~ 3AX[f(@) + 46(x,) + (x,)] + FAXIF(x,) + 46(x3) + £(x,)] +
+ TAX[(x,) + 4f(xs) + f(xo)] + FAX[f(xo) + 4f(x;) + f(b)]

A = TAX[f(a) + 4f(x,) + f(x,)

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a =

A~ %Ax[f(a) +4f(x,) + f(x,)] + %Ax[f(xz) +41(x;) +1(xy)] +
+ TAX[(x,) + 4f(xs) + f(xo)] + FAX[f(xo) + 4f(x;) + f(b)]

A ~ LAxX[f(a) + 4f(x,) + f(x,) +

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ %Ax[f(a) +4f(x,) + f(x,)] + %Ax[f(xz) + 41(x;) + 1(x,)] +
+ TAX[(x,) + 4f(xs) + f(xo)] + FAX[f(xo) + 4f(x;) + f(b)]

A ~ FAX[f(a) + 4f(x,) + f(x,) +f(x,) + 4f(x3) + f(x,)

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= I f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAX[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+FAXIf(x,) + 41(xs) + f(xe)] + FAXIF(x) + 41(x7) + f(b)]

A ~ 3AX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
_|_

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= I f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAX[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+FAXIf(x,) + 41(xs) + f(xe)] + FAXIF(x) + 41(x7) + f(b)]

A ~ 3AX[f(a) + 4f(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(x,) + 4(x5) + 1(x4)

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= I f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ %Ax{f(xﬂ + 4f(x5) + f(x4)] + %Ax{f()%) + 4f(x,) + f(b)]

A ~ 3AX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+ 1(x,) + 4f(x5) + 1(x¢) +

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= I f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ %Ax{f(xﬂ + 4f(x5) + f(x4)] + %Ax{f()%) + 4f(x,) + f(b)]

A ~ TAX[f(a) + 46(x,) + £(x,) + f(x,) + 4£(x;) + f(x,) +
+ 1(x,) + 4(x5) + f(x() + £(x) + 41(x-) + f(b)

Factor %Ax from each term.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ FAX[f(@) + 4£(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A~

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ FAX[f(@) + 4£(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ 1Ax[f(a)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ 1Ax[f(a)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ 3Ax[f(a) +46(x;) + f(x,) + f(x,) + 4f(x3) + f(x,) +
+1(x,) +4(x5) + f(x4) + 1(x4) + 4H(X7) + 1(b)]

A ~ 1Ax[f(a)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ 3Ax[f(a) +46(x;) + f(x,) + f(x,) + 4f(x3) + f(x,) +
+1(x,) +4(x5) + f(x4) + 1(x4) + 4H(X7) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4f(x3) + 4(x5) + 4f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4f(x3) + 4(x5) + 4f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ 3Ax[f(a) + 4£(x;) + (%)) + () + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4f(x3) + 4(x5) + 4f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ 3Ax[f(a) + 4£(x;) + (%)) + () + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 21(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 21(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAX[f(a) + 46(x;) + (x,) + £(x;) + 4f(x3) + H(x,) +
+H(Xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 21(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAX[f(a) + 46(x;) + (x,) + £(x;) + 4f(x3) + H(x,) +
+H(Xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ FAx[f(a) + 4f(x)) + 4£(x;) + 4f(x5) + 4f(x;) +
+ 20(x,) + 2f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ FAx[f(a) + 4f(x)) + 4£(x;) + 4f(x5) + 4f(x;) +
+ 20(x,) + 2f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + f(x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) +1(Xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ FAx[f(a) + 4f(x)) + 4£(x;) + 4f(x5) + 4f(x;) +
+ 20(x,) + 2f(x,)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + f(x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) +1(Xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2£(x;)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2£(x;)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) +1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2£(x;)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) +1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)

Rearrange and combine like terms.



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 4f(x,) + (x,)] + TAX[F(x,) + 4f(xy) + f(x,)] +
+ TAX[f(x,) + 4f(x5) + f(xg)] + TAX[f(xg) + 4f(x;) + f(b)]
A= %Ax[f(a) + 41(x,) + 1(x,) + f(x,) + 4(x;) + (x,) +
+1(x,) + 4(x5) + 1(x,) + 1(xe) + 4H(x;) + £(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A = I f(x)dx = Z A; Inour example, n =4,
a i=1

~ TAX[f(a) + 4f(x,) + (x,)] + TAX[F(x,) + 4f(xy) + f(x,)] +
+ TAX[f(x,) + 4f(x5) + f(xg)] + TAX[f(xg) + 4f(x;) + f(b)]
A= %Ax[f(a) + 41(x,) + 1(x,) + f(x,) + 4(x;) + (x,) +
+1(x,) + 4(x5) + 1(x,) + 1(xe) + 4H(x;) + £(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

~ +Ax[f(a)



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 46(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

~ +Ax[f(a)



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 46(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

~ +Ax[f(a) + 4D



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 46(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

n
~ +Ax[f(a) + 421
-



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
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~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]
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n n-1
~ TAX[f(a) + 4D f(xy_1) + 2D f(xy;) + f(b)]
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A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
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A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

n n-1
~ TAX[f(a) + 4D f(xy_1) + 2D f(xy;) + f(b)]
i=1 i=1



Simpson’s Rule
Ay~ TAX[f(a) + 4(x,)) + F(x,)] Ay = FAX[F(x,) + 4f(x5) + f(xo)]
A, ~ TAX[(x,) + 46(x5) + (x )] A, ~ TAXIf(xg) + 4f(x;) + f(b)]

b n
A= j f(x)dx = Z A; Inour example, n = 4.
a i=1
~ FAx[f(a) + 4f(x,) + f(xy)] + TAX[f(x,) + 4f(x;) + f(x,)] +
+ LAXIf(x,) + 4H(x5) + £(xg)] + TAXIf(x) + 41(x;) + ()]

A ~ TAxX[f(a) + 46(x;) + (x,) + £(x,) + 4f(x3) + f(x,) +
+1(xy) + 4(x5) + 1(xg) + 1(Xg) + 41(x;) + 1(b)]

A ~ TAX[f(a) + 4f(x,) + 4£(x;) + 4f(x5) + 4f(x,) +
+ 26(x,) + 2f(x,) + 2f(x,) + f(b)]

n n-1
~ %Ax[f(a) + 42 f(x;_4) + ZZ f(x,;) +1(b)] =Sg
i=1 i=1



n n-1
Sg = TAX[f(a) + D f(xy;_y) + 2D f(xy;) + f(b)]
i=1

i=1

Simpson’s Rule Approximation



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2  f(x,)=f(a)=fQ2)=+5
x,=2.5 f(x,) =1(2.5)=V12.625
x,=3  f(x,)=f(3) =24
x,=3.5 f(x,) =f(3.5) =V 39.875
x;=4  f(x,)=f(4)="6L
x;=4.5 f(x;) =1(4.5)=V88.125

x;,=b=5  f(x;) =f(b) =1(5) =122
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X, =b=5  f(x)=1f(b)=f(5) =122




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals.

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x))=f(a)=fQ2)=+5 . n n-1
x,=2.5 f(x)=1(2.5=y12625 >~ gAX[f(a)+4§1f(X2i_1)+21§ 1(xy) +1(b)]
X, =3 f(x,) = f(3) =V24
x;=3.5  f(x;) = f(3.5) =V39.875
x;=4  f(x,)=f(4)="6L
xs=4.5  f(xs) = f(4.5) = 88.125
X, =b=5  f(x)=1f(b)=f(5) =122




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2pn =6

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x))=f(a)=fQ2)=+5 . n n-1
x,=2.5 f(x)=1(2.5=y12625 >~ gAX[f(a)+4§1f(X2i_1)+21§ 1(xy) +1(b)]
X, =3 f(x,) = f(3) =V24
x;=3.5  f(x;) = f(3.5) =V39.875
x;=4  f(x,)=f(4)="6L
xs=4.5  f(xs) = f(4.5) = 88.125
X, =b=5  f(x)=1f(b)=f(5) =122




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

x,=a=2 f(x))=f(a)=fQ2)=+5 . n n-1
x,=2.5 f(x)=1(2.5=y12625 >~ gAX[f(a)+4§1f(X2i_1)+21§ 1(xy) +1(b)]
X, =3 f(x,) = f(3) =V24
x;=3.5  f(x;) = f(3.5) =V39.875
x;=4  f(x,)=f(4)="6L
xs=4.5  f(xs) = f(4.5) = 88.125
X, =b=5  f(x)=1f(b)=f(5) =122




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

Xp=a=2 f(x,) = f(a) =f2) =5 1 n n-1
x, =25 f(x)=fQ2.5) =265 5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
x;=3.5 f(x;) =£(3.5) =V39.875 Ss= EAX[f(a)+4lz=:lf(X2i—1)+le=:1f(Xzi)+f(b)]
x,=4  f(x)=f@4)="el
xs=4.5  f(xs) = f(4.5) = 88.125

x,.=b=5  f(x,)=1f(b)=1(5)=+122




Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

Xp=a=2 f(x,) = f(a) =f2) =5 1 n n-1
x, =25 f(x)=fQ2.5) =265 5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
x;=3.5 f(x;) =£(3.5) =V39.875 Ss= EAX[f(a)+4lz=:lf(X2i—1)+le=:1f(Xzi)+f(b)]
x,=4  f(x)=f@4)="el
xs=4.5  f(xs) = f(4.5) = 88.125
x,.=b=5  f(x,)=1f(b)=1(5)=+122

Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZN/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

Xp=a=2 f(x,) = f(a) =f2) =5 1 n n-1
x, =25 f(x)=fQ2.5) =265 5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
x;=3.5 f(x;) =£(3.5) =V39.875 Ss= EAX[f(a)+4lz=:lf(X2i—1)+le=:1f(Xzi)+f(b)]
x,=4  f(x)=f@4)="el
xs=4.5  f(xs) = f(4.5) = 88.125
x,.=b=5  f(x,)=1f(b)=1(5)=+122

Sg = %(-5)[

Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

xy=a=2  f(x)=f(a)=£(2)=+5 ; n n-1
x, =25 f(x)=1fQ25)=\12625 >S5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
,=3.5 f(x,) =f(3.5)=V39875 O~ FAXIF@)+42 100 1) +22 1x;) +(b)]
x,=4  f(x)=f(4)="61
x.=4.5 f(x.) =f(4.5) = 88.125
x,=b=5  f(x))=f(b) =1(5) =122

Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]

Sg=3 (SN



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

xy=a=2  f(x)=f(a)=£(2)=+5 ; n n-1
x, =25 f(x)=1fQ25)=\12625 >S5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
,=3.5 f(x,) =f(3.5)=V39875 O~ FAXIF@)+42 100 1) +22 1x;) +(b)]
x,=4  f(x)=f(4)="61
x.=4.5 f(x.) =f(4.5) = 88.125
x,=b=5  f(x))=f(b) =1(5) =122

Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]

S¢ = T (S5 + 4{V12:625 +39.875 +88.125 }



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
IZ\/X3—3 & Ax=-D-8 - 322 05 f(x)=x-3

xy=a=2  f(x)=f(a)=£(2)=+5 ; n n-1
x, =25 f(x)=1fQ25)=\12625 >S5~ FAXIF@) +42 100 1) +22 1) +(b)]
x,=3  f(x,)=f(3) =24 1 3 )
,=3.5 f(x,) =f(3.5)=V39875 O~ FAXIF@)+42 100 1) +22 1x;) +(b)]
x,=4  f(x)=f(4)="61
x.=4.5 f(x.) =f(4.5) = 88.125
x,=b=5  f(x))=f(b) =1(5) =122

Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]

Sg = 1(5)[VF + 4{V12.625+39.875 +88.125 } + 2{V24 + 61 }



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3
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Sg= FAX[f(a)+4{f(x,)+f(x;) +f(xs)} +
+2{t(x,) + f(xy)} + f(b)]

Sg = 1(S)[VF + 4{VT2.625+39.875 +88.125 } + 2{v24 +V 6T } +V122 |
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Sq ~ 19.29



Class Worksheet #5 Unit 11

Approximate the following definite integral using each of the following
approximation methods.

(a) S; (Left Rectangular), (b) S, (Right Rectangular), (c¢) S,, (Midpoint Rectangular),
(d) S (Trapezoidal), and (e) Sq (Simpson’s).

Show your complete solutions neatly organized. In every case, divide
the interval [a, b] into 6 sub-intervals. 2n =6 == n =3

5
J\/x3—3 dx AX = b;a = ng =0.5 f(x) =/ x3 —

Good luck on your homework !!.

2=3 f(x;) = 3) =28
Se= le[f(a)+4Z f(x,, )+2Z f(x,))+f(b)]
x;=3.5 f(x,) =1(3.5) =V39.875 S 3 (=) AV A

=4 f(x)=f(4)=Ver Sg= LAx[f(a)+4{f(x,)+(x;) +H(x)} +
Xs=4.5  f(xg) = f(4.5) = V88125 + 24f(x;) + £(x,)} + f(b)]
=b=5  f(x)=f(b)=f(5)=122

(5)[V5 + 4{VT12.625 +V39.875 ++ 88125 } + 2{24 + 61 } +~/122 |
Sq ~ 19.29

1
S =3






