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Lecture Objective

1 To develop and apply the formula for integration by parts.

O To show how to integrate a proper rational function.

Q To illustrate the use of the table of integrals.

U To develop the concept of the average value of a function.

U To define and evaluate the improper integral.

 To discuss functions of several variables and to compute function values.
O To compute partial derivatives.

U To find partial derivatives of a function defined implicitly.

O To compute higher-order derivatives.
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_ecture Outline

U NIIDVE S
1- Integration by Parts
2- Integration with Initial Conditions
3- Definite Integral
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1- Integration by Parts

Formula for Integration by Parts

Ju av :uv—Jv du

desl>degoan
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Extra Practice - Example 1

Example 1 - Integration by Parts

In x
Find I— dx by integration by parts.
Jx

Solution:
1
Let u=Inx and dv :de
1 X
du=;dx v=jx'”2 dx = 2x/2

Thus, IMT; dx = (Inx)(2v/x| - :(2x”2)( 1

— ax
X
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i_20lp dcgono =2'x[In(x) -2]+C
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Extra Practice - Example 2

Example 1 - Integration by Parts

In x
Find I— dx by integration by parts.
Jx

Solution:

Let u=Inx and dv:idx

T

1
du =;dx v =J‘X-w2 dx = 2x/2

Thus, IMT; dx =(In x][Z\E) - :(24‘(”2)(1 dx

X

|

i_20lp dcgono =2'x[In(x) - 2]+ C
WL XV P ST.CY]
LAy LaN pytoily




** Revision — Fundamentals

1
1
2
1 1
2
=1 %2 =
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Extra Practice - Example 3

Example - Integration by Parts where u is the
Entire Integrand

Determine [Iny dy.

Solution: Let u=Iny and dv =dy

du = .| dy =y
y

Thus, [Inydy =(iny)(y) —Jy(% dyJ

=ylny-y+C
=yllny-1+C

desl>degoan
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2- Integration with Initial Conditions

Integration with initial Conditions

* Use initial conditions to find the constant, C.
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Extra Practice - Example 4

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)x?—4x+C=4x2—4x+C

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

The equation is ¥ =4x* —4x-3
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Extra Practice - Example 5

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)x?—4x+C=4x2—4x+C

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

The equation is ¥ =4x* —4x-3
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Extra Practice — Example 6

1D
UNI V
Find (y) subject to the given condition:
, 13
Dy =3x—4 y(—1):7
¢
| 3%
y= [(3x—4)dx=T—4x+C
: . 13 .
Using }?(ﬁ_—l)zT gives
y 4
13 3D
= =2 —4(-1)+C
2 2
15 1]
—=—+C
2 .
3x2
ThusC=1.s0 y=——4x+1.
d20L decgooo N ]
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Extra Practice — Example 7

V= —= y (16) = 10
Y
y=|—=dx
Isﬁ
9, _
__J'x ];'de
1/2
9
1
2
0
4
. . 04/16
y(16) = 10 implies 10:T+C, 10=9+C.
9
C=1.Thus y= J;H.
dysilggonll

syl puleill



Extra Practice — Example 8

U NIIDV
y' = —x%+ 2x 2 ) =1
x3
y= [(—xz +2x)dx:—T+x2 +C
- e 8 1
v(2)=11mmples 1=——+4+C,s0 C=——.
' 3 3
3
X 1
Thus v s gt
) 3 3
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Extra Practice — Example 9

Find the integrals:
[(x+5)"dx

let u=x+5=du=I1dx=dx

u8

[ (x+5)"dx] = [u'du=—+C=

8

8
5
(X+0)

8

C
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Extra Practice — Example 10 D ill
VERSITY ||

[ 2x(x* + 3)°dx

Let u=x%+3= du=2x dx

i 5 5 6
2 , u
J Zx(x" +3) ax = f(x" +3) | 2x dx] = fusdu =?+C
6
(.zc2 + 3)
= : +C
6
d20L decgooo
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Extra Practice — Example 11

MID
f%dx
4 e
[_dx=4j—dx= 4In|x|+C
J » X
i 20l>dcgnao Mathematics 3
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3- The Definite Integral

* For area under thebgraph from limit a = b,
ff(x)dx

* X is called the variable of integration and f (x) is
the integrand.
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Extra Practice — Example 12

4 3
f?:- (x+3)= dx

desl>degoan
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Extra Practice — Example 13

foleS dx

1

5

|
Joesd,r:e X ) S

=¢ —0=¢

0

desl>degoan
WL XV P ST.CY]
syl paleil




Extra Practice — Example 14

3

[2(x2 4+ x4 1) dx

2




Extra Practice — Example 15

f_ —dx

a2 3
2 x2

desl>degoan
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33 .
—dx = 3[ x2dx
> .
¥ o
3
—1
2
-
—_— —} ' —3 :
5 2 J
3
=—1+—
2
19
2
desl>degoan :
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Extra Practice — Example 16

f:zl(sz —w —1)dw

desl>degoan
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1D
UNIV
-1
- w‘z
=W ———W
2
712
| 15
=———(—8)=—
2 =) 2
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Extra Practice — Example 17

U NIIDV
f28—5x dx
8
J-2 —Sxdx
8
.1‘2 , .
2
d20L decgooo
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Extra Practice — Example 18

f_13(2x — 3)dx

|
j_3( 2x—3)dx




Extra Practice — Example 19

U NIIDV
- 2
) , (2t —3t?)dt
| 2.
I (2f —3t%)dt
4
|
= (* 1)
14
=(—(—48) =48
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Extra Practice — Example 20

f03 5dx
3 3
I D=
0 0
=5(3)—-5(0)




Extra Practice — Example 21

U NIIDV
| '5x ‘dx

; . x—7+1

|5x77dx=5[x"dx =5 +C
i i}
-6

X 5
=5 +C=——"1+C

—6 6.1’6
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Extra Practice — Example 22

J Bt
04 04 x24+1
| 5x* dx=5[x* dx =5 +C
. 24 +1
L3 25
X X
=3- +C=—+C
25 .
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Extra Practice — Example 23

[ x®dx
8+1 H
X X
ngdr — +C=—+C
S+1 9
d20L decgooo
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Extra Practice — Example 24

U NIIDV
IF dx
—T+1

5 _ X
| Sdx=5[x"dx=5 +C

_);—"r —7+1

—6

Sx 5

=——+C=—-7-+C
—6 6x°
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Extra Practice — Example 25 D ill
VERSITY ||

[ =dt

t4

s —T14+1 314
[—dt It‘ dt = +C=——14+C

7/4 | +1 ¥
- 4
= — +C
3t3/4
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Extra Practice — Example 26

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

J. (e +3x% +2x)dx = Ie'rdx + 3.“ x2dx+2 j x dx

2
) L2+ o+
=& +3- o a4 +C
241 1+1
. 3 2
=g +x° +x° +C
{ooly dopnno
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Extra Practice — Example 27

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

[x (x +5x+2)dx =

d20L decgooo
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Lecture Summary

U NIIDVE S
1- Integration By Parts
2- Integration with Initial Conditions
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