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Lecture Objectives

To define the differential.

To define the anti-derivative and the indefinite
integral.

To evaluate constants of integration.

To apply the formulas forJU du, je”du andj du

To handle more challenging integration problems.

To evaluate simple definite integrals.

To apply Fundamental Theorem of Integral
Calculus.

MIDOCEA

UNIVERSITY



Lecture

07

Lecture Outline

The Indefinite Integral
Integration with Initial Conditions
More Integration Formulas
Techniques of Integration

The Definite Integral
The Fundamental Theorem of Integral
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* An antiderivative of a function fis a function F
such that F'(x) = f(x) .

In differential notation, dF = f( x)dx

* Integration states that
Jf(x)dx =F(x)+C ifonly F'(x)=f(x)
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* Basic Integration

Properties:
1. kdx =kx + C k is a constant
‘J:H
2. dx = —— 4 ( n# -1
n+ l
X /-—d\—- ‘“ =Inx+4C forx >0

Cdv=¢" 4+ C

kfix)dx = k/ fix)dx k15 a constant

6. J(fix)£gx))dx = fix)dx £ | g(x)dx
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Example 1 - Finding an Indefinite Integral

Find |5dx.

Solution: I5dx =5x+C
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Example - Indefinite Integral of a Constant Times a Function

Find | 7xdx

2

7Xx
Solution: |7xdx = —5 e
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Example 5 - Findina Indefinite Intearals

1
a. Iﬁdx

!2

—It‘”zdx =—+C 2Jt +C
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Example - Using Algebraic Manipulation to Find
an Indefinite Integral

Find

5 J(Zx—1)(x+3)dx

Solution:

( X — 1)(x+3) ~

6
I 5)——3x s
A

5x°

+C

_xX, A
o 12 2



Lecture |
Example MIDOCEA

UNIVERSITYl

Example - Using Algebraic Manipulation to Find
an Indefinite Integral

Find
- 1
b. j X~
Solution:
= j(x — x2Jdx

2
=-x—+1+C
X
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3- Integration with initial Conditions

* Use initial conditions to find the constant, C.

Example 1 - Initial-Condition Problem

If y is a function of x such that y’ = 8x — 4 and
y(2) =5, find y.
Solution: We find the mtegral

Y= J(8X 4)dx—(8)?—4x+c 4x* -4x+C

Using the condition, 5=4(2)* -4(2)+C
C=-3

The equation is ¥ =4x* —4x-3
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Power Rule for Integration

n+1

+C ifn#-1

. U
Iu dx_n+1

Integrating Natural Exponential Functions

je”du=e” +C

Integrals Involving Logarithmic Functions

Jldx:ln\x\+c for x#0
X
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Basic Integration Formulas

% /kdu =ku+C k a constant

“n+l
2 u' du = & n# -1
/ n+1 9 ;é

1
3./—(dz:=ln|u|+C u#0
l

4. /e“ du=¢e¢"+C

S. /kf(x)d.\' =k/f(.\‘)d.l‘ k a constant

6. /[_f(x):!:g(.r)]dx=/f(x)dx:t/g(x)d.r
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Example 1 - Applying the Power Rule for Integration
Find the integral of

a. J.(x +1]20dx

Solution:

a. _[(x + ’I)zodx

21
=(x;11) +C
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Example 1 - Applying the Power Rule for Integration
Find the integral of

b. J3X2[X3 +7) dx
Solution:

b. IBXE[xE +7)dx

4
= [XBIT) +C
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Example - Integrals Involving Exponential Functions

-'-(‘3 x2 + 3 )ex3+3xdx

Solution:
J-[Ja x? + 3 )ex3+31rdx

_ ex3+31|r +C
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Example

Find j 3/6ydy

Solution:

a. I%/@dy
i/—y

4/3

_3Y6 s
4
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Example - Using Algebraic Manipulation to Find
an Indefinite Integral

Find
- 1
b. j X~
Solution:
= ﬂx — x2Jdx

2
=x—+1+C
X
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* For area under thebgraph from limit a = b,
jf(x)dx

* X is called the variable of integration and f (x) is
the integrand.
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Example 1 - Computing an Area by Using Right-Hand
Endpoints

Find the area of the region in the first quadrant
bounded by f(x) = 4 — x? and the

linesx=0andy=0.
Solution:

Since the length of [0, 2]
IS 2, AX = 2/n.
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Example 1 - Applying the Fundamental Theorem
3

Find [[3x*—x+8]dx.
—1

Solution:

3 B x:g 3
J[3x2 —X+6dx =| x* - 5 +6x}
L .

-1
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Example - Evaluating Definite Integrals

1
je‘ dt

0
Solution:

je* dt=e';=(e*—€°)=(e* -1
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| x®dx

[1: dx =- +C=—+C

8+1 9
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[(e* + 3x* + 2x)dx

o 3 - aa il v 2 w1
J(e‘x+3x +2x)dx = [e‘dx+3[x d.r+2j X dx

2
B o

42
2+1 1+1

T
="+ +x2" +C

+iL
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[ x3(x? 4+ 5x + 2)dx

[t (x~ +W+’7)dx—fr

- -
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Find (y) subject to the given condition:
1) =3 y(—1)=1.73

P

e

F 3x
y=[Bx—4)dx=—-—4x+C

; 13 .
Using y(—l):T g1ves
.
13 31y
e —~—D+
2 2
b N
—=—+C
2 2
3x2

ThusC=1,s0 y=———4x+1.
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Y = — y (16) = 10

y(16) = 10 implies 10 =

oVx

+C. 10=9 + C,

/16
4

C=1.Thus y= +1.
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y' = —x?%+ 2x y(2)=1
c S
y= [(—x‘ - Zx)dx =——+x“+C
c . 3
| : . 8 |
y(2) = I implies I:—;+4+C, SO C:—;.
X3 » |

Thus y=——+x"——.
3 &
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Differentials

The Indefinite Integral

Integration with Initial Conditions
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More Integration Formulas

Techniques of Integration

The Definite Integral



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34

