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Lecture

07 Lecture Objectives

* To define the differential.

* To define the anti-derivative and the indefinite
integral.

* To evaluate constants of integration.

* To apply the formulas forIU du, je"du andj du .
* To handle more challenging integration problems.
* To evaluate simple definite integrals.

* To apply Fundamental Theorem of Integral

a' Calculus.
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Lecture

07 L ecture 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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Lecture

07 1- The Infinite Integral

* 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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Lecture

07 2- Rules of Integration

* Basic Integration

Properties:

-

s /kdl =kx +C k is a constant

" "n+l
" dx = + T |

!J

n+1

: /t"|(l|=/-:—¢l\'= ‘—I;!-zln\-}-(' forx >0

4. /t" dyr=¢" 4+ C

5. /kfll‘ul.\ = k/ fix)dx k15 a constant

a‘ 6. /( fix)£gx))dx = / fix)dx £+ /g(.ud.\'
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Lecture

04 Example

Example 1 - Finding an Indefinite Integral

Find |5dx.

Solution: |5dx =5x+C
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Lecture

07 Example

Example - Indefinite Integral of a Constant Times a Function

Find |7xdx

2

7x
Solution: J7de =5+l
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Lecture

07 Example

Example 5 - Findina Indefinite Intearals

1
a. Iﬁdx

!2

_J't-”zdx =—+C 2Jt +C
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Lecture

07 Example

Example - Indefinite Integral of a Sum and Difference

Find | [2%/x* —7x® +10e* —1ix.

Solution: I(Z"{/x_“ ~-7x° +10e* — 1)dx

9/5

=(2) )9(/5 —(7)%4+(10)e" —X4C

=Ex9’5 —Zx4 +10e*+C
9 4
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Lecture

07 Example

Example - Using Algebraic Manipulation to Find
an Indefinite Integral
Find
o I(2x—1)(x+3)
6

ax

Solution:

" J(Zx—1)(x+3)dx

6
=%((2)%3+(5)%2—3x}+c

3 2
=X_+5L_£+C
9 12 2
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Lecture

07 Example

Example - Using Algebraic Manipulation to Find
an Indefinite Integral

Find
3 —
b. [Xax
X

Solution:

=j(x—x‘2)dx

=x—+1+C
X

=P —_—
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Lecture

07 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 integral,
2

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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Lecture

07 4- More Integration Formulas

Power Rule for Integration

n+1
fu”dx= l +C if n#-1
n+1

Integrating Natural Exponential Functions

je”du=e”+C

Integrals Involving Logarithmic Functions

j%dx =In[x|+C for x#0

<]
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Lecture

07 Basic Integration Formulas

Basic Integration Formulas

l. /kdu =ku+C k a constant

"g “n+l -
/u u =] + n #

2

1

./—‘du=ln|u|+C u#0
l

4. /e"du:e"+C

-~ /kf(x)dx =k/f(.r)d.t k a constant

. /[f(x):tg(.r)]dx=/f(x)dx:§:/g(.r)dx

= —
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Lecture

07 Example

Example 1 - Applying the Power Rule for Integration
Find the integral of

a. I(x +1) " dx

Solution:

a. _[(x + 1)2de

21
=(x;11) O
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Lecture

07 Example

Example 1 - Applying the Power Rule for Integration
Find the integral of

b. J3X2[X3 +7) dx
Solution:

b. ISXE[XS +7)dx

4
:[x3+7) .

g‘ y C
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Lecture

07 Example

Example - Integrals Involving Exponential Functions

I(Jg x2 + 3 )ex3+3xdx

Solution:
j(,f": XZ + 3 bx3+31dx

_ ex3+3x +C
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Lecture

07 Example

Example

Find [3/6ydy
Solution:
a. [3/6ydy

y4/3
_3/6 C
4/3 "

36

a' 4
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Lecture

07 5- Technigues on Integration

Example 1 - Preliminary Division before Integration
Find
3
X +X
a. [X1Xax

X2

2
=j(x+1}jx=x—+ln|x|+c
X 2
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Lecture

07 6- The Definite Integral

* 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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Lecture

07 Example

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.

=
- a

\
III_
\
\
4 1
=
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Lecture

07 Example

Example 1 - Applying the Fundamental Theorem

3
Find [(3x* - x+6]dx.
-1

Solution:

3 B XE 3
J[sz — X +6dx =| x° —2+6x}
—1 =1

I
1
W
[y ]
|
‘DJ
]
+
jo2]
L
L 1
|
——
|
Sy
ol
|
|
S
%]
+
o2}
|
o
I |
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Lecture

WY ** EXTRA PRACTISE

Example - Evaluating Definite Integrals

1
Ie‘ dt

0
Solution:

je‘ dt = [e‘ ]:] = (ei—e"): (efL —1)
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Lecture
WY ** EXTRA PRACTISE

541 rol ooty
VERYONE S SMART UNIVERSITY



Lecture
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Lecture

WY ** EXTRA PRACTISE

[ x®dx

_[_l:gdxz +C=—+C

8+1 9
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Lecture
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Lecture
WY ** EXTRA PRACTISE
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Lecture

07 ** EXTRA PRACTISE

[(e* + 3x* + 2x)dx

j. (e +3x% +2x)dx = [e'rd.r + ?[ x2dx+2 J x dx

-

2
r 2+ o

=e +3- +2-
241 1+1

T
=i 2 L

+C
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Lecture

WY ** EXTRA PRACTISE

fx3(x2 + 5x + 2)dx
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Lecture

WY ** EXTRA PRACTISE

Find (y) subject to the given condition:

)y =3+~ 4 Jas Sl
i
y=|-(3x—4)dx=‘q —4x+C
: ,_ 13 .
Using y(__—l)zT gives
y 4
13 3(—D)~
- i - =1)4+C
2 2
13 1]
—=—+C
2. 2

—

3%
g‘ Thus C= 1,50 y="—"——4x+1.
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Lecture

** EXTRA PRACTISE

y' = — y (16) = 10

916

y(16) = 10 implies 10=——+C, 10=9 + C,

4
igl 9
C=1.Thus y= J;+l.
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Lecture

07 ** EXTRA PRACTISE
y' = —x?%+ 2x {2} =1
x3 7
y = [(—xz + 2x)dx =——4+X"+C
T 3

T

v(2) = I implies l=—§+4+C, so C :—l.

3 3
3
x 1
Thus v = s e
i 3 3

cl
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Lecture

07 Lecture Summary

Differentials
The Indefinite Integral

Integration with Initial Conditions
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Lecture

07 Lecture Summary

More Integration Formulas
Techniques of Integration

The Definite Integral
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