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Lecture Objective

U 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.

1 To discuss functions of several variables and to compute function values.

d To compute partial derivatives.
U To find partial derivatives of a function defined implicitly.

[ To compute higher-order derivatives.
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Lecture Outline

|- Integration by Parts
2- Integration with Initial Conditions

3- Definite Integral
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1- Integration by Parts UMN'.QQS'.EA|

Formula for Integration by Parts

Ju dv:uv—jv du



Extra Practice — Example 1 M'.'??ﬁ'.zm

Example 1 - Integration by Parts

Find J— dx by integration by parts.

Solution:

1
Let u=Inx and dv=—dx
Jx

1
du =;dx v =J'x—1£2 dx = 2x/2

Thus, I'“" = (Inx)[2vx| - J(2x1’2[ }

=2Jx[In(x)-2]+C



Extra Practice — Example 1 Solution

Example 1 - Integration by Parts

Find I— dx by integration by parts.

Solution:
1
Let u=Inx and dv =—=dx
1 Jx
du =;dx v =JX—152 dx = 2x/2

Thus, I"’”‘ = (Inx)[2vx| - J(2x1’2[ }

=2Jx[In(x)-2]+C
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Integration by Parts

Example - Integration by Parts where u is the
Entire Integrand

Determine |Iny dy.

Solution: Let u=Iny and dv =dy

du:—lcw V=Y
y

Thus, [Inydy =(iny)ly Jy( ]

=ylny-y+C
=yllny -1+C
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Integration with initial Conditions M'P?S'.Eﬁ

Integration with initial Conditions

* Use initial conditions to find the constant, C.



Extra Practice — Example 2 UMN'.'?QR(E'.EA|

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

y= j8x 4)dx—(8)?—4x+0 4x*-4x+C

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

The equation is ¥ =4x*-4x-3



Extra Practice — Example 3 UMN'.QQS'.EA|

If y is a function of x such that y’ = 8x — 4 and
y(2) =95, find y.
Solution: We find the integral,

2
y=j(8x—4)dx=(8)%—4x+C=4x2—4x+C

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

The equation is ¥y =4x*—4x -3



Extra Practice — Example 4

Find (y) subject to the given condition:

Dy =3x—4 y(-1) ==
2
v=[Bx—4dx="———4x+C
. 3 .
Using v(—1)= ].«, gives
gl
13 3(—D~
=) —4—-DH+C
2 2
13 11
—=—+C
2 2
3x?
Thus C=1,s0 y= —4x+1



Extra Practice — Example 5 UMN'.QQRQ'.EA|

V' = = y (16) = 10
y = —dr
9, _
:_l'r I!?.dx
8
1/2
'
-~1 _.c
5 3
O/
4
L 94/16
v(16) = 10 implies 10 = n +C, 10=9+C,
O/
C=1.Thus y= \F+l.




Extra Practice — Example 6

y' = —x%+ 2x y(2)=1
‘ 9 1'3 9
V= [(—x“ +2.r)d.r=—;+.r“ +C
- T 3
L 8 l
y(2) = 1 implies I:—;+4+C,50 C:—;.
3
X 1
Thus }?:——+x2——.

3 3

- -



Extra Practice — Example 7 UMN'.'?QR(E'.EA|

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

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

8 8
. Y+5
J(.r+5)7ld.r]: [u7du—%+c— 1 t; ) +C




Extra Practice — Example 8 UMN'.'?QS'.EM

[ 2x(x? + 3)°dx

2
Let u=x"+3=du=2xdx

J.gx(,rz +3)5 dx = j(_rz +3)5 2x dx| = .[Hsdu =§+C




Extra Practice — Example 9 UMN'.QQRQ'.EA|

f%dx

[idx = 4J‘ldx = 4In|x|+C
Y X X



3- Definite Integral UMN'.QQS'.EA|

* For area under the graph from limit a = b,
f( x)dx

Q —

* X is called the variable of integration and f (x) is
the integrand.
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f4 3
3 (x+3)°



Extra Practice — Example 11 UMN'.'?QS'.EM

-4

J5

dr—"}[ (x+3) "dl'
(r+‘%)
«—1 4
(x+3)

—1

= 3.

3

__1' 11
443 3+3
11

=_3| ———

\ 7 6 J
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1 =

J, e dx

1

1l 5 5

5 5
JU:? dx=e¢ex| =¢e —0=¢

0



Extra Practice — Example 13 UMN'.QQRQ'.EA|

ff(:{z +x+ 1) dx
2
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fz 1— dx
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Extra Practice — Example 16 UMN'.'?QRQ'.EA|

f__21(3w2 —w—1)dw
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f;—Sx dx

-8
,l-_, —Sxdx

2
=—:3-'T =—160—(=10)=-=150

(g



Extra Practice — Example 18 UMN'.'?QRQ'.EA|

f_13(2x — 3)dx

4
| z(2x—3)dx

- —
-




Extra Practice — Example 19 UMN'.QQRQ'.EA|

[ (2t - 3t?)dt
I .
[4(_21—3:"_)dt

- .
=(r*—r3_:‘
14

= 0— (—48) = 48
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Extra Practice — Example 21

| 5x~7dx
. . r—?H
[5.1?' drz:'ajx' dx=5-- +C
- —7 +1
,r_e' 5

—6 6x°
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| 5x**dx
>4 >4 3;?-4“
[51’“ dtszI‘ dx=>5- +C
. . 24 +1
25 25
X X
=5—+C=—+C
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[ xBdx

8+1 9
X X
+C=—+C

[I dx =
S+1 9




Extra Practice — Example 24 UMN'.'?QS'.EM

fxi:,dx
- . r—?+l
(2 de=s[x =55 +c
* 1? * —7+]
—6
5. 5
= T_+C:— +C
—6 6x



Extra Practice — Example 25 UMN'.'?QS'.EM

[ =dt
(4
—7/4+1 -3/4

=714, 1 T
[—”4(# [r dr__l+]+C— ——+C
4

NEN [V

4
%f3,4

[

+C




Extra Practice — Example 26 UMN'.'?QRQ'.EM

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

j. (e +3x% +2x)dx = f e dx + ?f x2dx+2 J x dx

2
X 12+ | i
=& +3- +2-

2+] 1+1
.
=& +X +X +C

+C




Extra Practice — Example 27 UMN'.'?QS'.EM

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

[r (r +5x+2)dx = f( 5x4+2x3)dx
6 5 4
X X X
=—+5—+2-—+C
6 v, 4
6 4



Lecture Summary M'.QQRCS'.% |

|- Integration by Parts
2- Integration with Initial Conditions

3- Definite Integral
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|- Integration by Parts
2- Integration with Initial Conditions

3- Definite Integral
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