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4.4 Fundamental Theorem of Calculus
Study 4.4 #1-23, 27-35,39-49, 51, 55, 75-87,91*

Goals:

1. Recognize and understand the
Fundamental Theorem of Calculus.

2. Use the Fundamental Theorum of
Calculus to evaluate Definite Integrals.
3. Recognize and understand the Mean
Value Theorem for Integrals.

4. Find the average value of a function
on [a,b].

5. Understand the significance of the
Second Fundamental Theorem of Calculus.
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4.4 Fundamental Theorem of Calculus

Problem: Find the area under y = x2 from x=1 to x=4

Estimates:

20 Sum of rectangles:
] 1(4) + 1(9) + 1(16)
=29
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4.4 Fundamental Theorem of Calculus

Problem: Find the area under y = x2 from x=1 to x=4

Estimates:

20 Sum of rectangles:
1 1(4) + 1(9) + 1(16)
=29

15 a single trapazoid:
(1/2)(b+b)h =
] (1/2)(1+16)(3) =
b, 25.5

Use multiple trapazoids
for better estimate.
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20 Sum of rectangles:

Problem: Find the area under y = x2 from x=1 to x=4
Estimates:

1(4) + 1(9) + 1(16)
=29
a single trapazoia:
(1/2)(b4+by)h =
(1/2)(1+16)(3) =
25.5
Use multiple trapazoids
for better estimate.
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Estimating Area under a Curve, since y is non-negative.

Also estimating the definite integral. %
Therefore,use the definite integral f )(2 J X
|
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4.4 Fundamental Theorem of Calculus

Problem: Find the area under y = x2 from x=1 to x=4

Estimates:

20 Sum of rectangles:
1(4) + 1(9) + 1(16)

a single trapazoid:
(1/2)(bs+bo)h =
(1/2)(1+16)(3) =
255
Use multiple trapazoids
for better estimate.

i Eie)ons [fots

Estimating Area under a Curve, since y is non-negative.

Also estimating the definite integral.~#
Therefore,use the definite integral f X J X
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If :

1. afunction fis continuous on [a, b] and
2. F is an antiderivative of f on the interval,

L
{04 = F(b)-Fa)

then:

The integral of ffrom a to b is the difference:
(antiderivative of f evaluated at x=b) - (antiderivative of f evaluated at x=a.)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework Part 1  Homework Part 2
Calculus Home Page a a

© G. Battaly 2015


http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch4s4a.htm
http://www.battaly.com/calc/hw/ch4s4b.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch4s4a.htm
http://www.battaly.com/calc/hw/ch4s4b.htm

Fundamental Theorem of Calculus

July 24, 2015

4.4 Fundamental Theorem of Calculus

=72

__Calculus Home Page

Fundamental Theorem of Calculus (FTC)
If:

1. afunction fis continuous on [a, b] and

2. Fis an antiderivative of f on the interval,

then:

b
{0 = F(p)-Fa)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework Part 1 ~ Homework Part 2

5 ]

4.4 Fundamental Theorem of Calculus

jI’XaJ)(: ?

Calculus Home Page

Fundamental Theorem of Calculus (FTC)
If:

1. afunction fis continuous on [a, b] and

2. Fis an antiderivative of f on the interval,

then:

b
{0y = F(p)-Fa)

: /]
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b,

Do not needc, the constant
of integration. It gets
added and subtracted

to add to 0.

Since y is non-negative,
the area =21 sq. units
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£+(3— |x-3) &t

Presents some problems.
1. Start with definiton of absolute value and
2. consider what this means regarding the
interval from lower to upper limits.

Step #1: Absolute value:

Step #2: About the interval
]

e
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oo 1o

-0 <O
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P
—(x-3), x3<p,X<3 " !
—X43

The integrand is defined differently on the interval.

Since definite integrals are defined as limits of sums, we replace the
original integral with the sum of 2 integrals which have integrands
and limits that correspond to the 2 part definition of the original:

a C

b ¢
J;ﬂ(x\d%" {(x)‘%u ((x)aw

Rewrite the original integral as the sum of 2 integrals.
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MVT for Derivatives
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