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1
3—fx2_1dx H.W.

19- Integration by Parts

fudv:uv—fvdu

w=uv=>2dw=udv+v-du= u-dv=dw—vdu

fudv=fdw—fvdu=w—jvdu

fudvzu-v—fvdu where w= u-v

The formula

Consider

Example:- Evaluate the following integrals
1-— f Inxdx

Solve:

flnxdx———u-v—fvdu

dx
u=Inx — du =—
X
dv = dx = =
3 |
flnxdxlenx—fx—dx
X
=xlnx—fdx

=xlnx—x+c




2 —ftan‘lxdx

Solve:

ftan_lxdx=u-v—fvdu

g dx
u=tan—x = du =
1+ x2
dv=dx = vV=x
i i xdx
tan " xdx =xtan " x —
1+ x2

1
= xtan 'x - SIn(1+x%) +¢

3 —fexsinxdx

Solve:
je"sinxdxzu-v—fvdu
u=e* = du = e*dx
dv =sinxdx = V=—COSX
fexsinxdx =—e"cosx+fexcosxdx
And
fexcosxdx=u-v—fvdu
u=e* = du = e*dx

dv=cosxdx = v =sinx



fexcosxdxzexsinx—fexsinxdx

Then
Jexsinxdx =—excosx+fexcosxdx
Jexsinxdx = —excosx+exsinx—Je"sinxdx
Zfe"sinxdx = —e*cosx + e*sinx
Je"sinxdx =Eex(sinx—cosx)
4—fxexdx H. W.

20- Definite Integrals

The quantity

b
]f(x) dx

Is called the Definite Integral of f(x) from a to b. The numbers a and b
are known as the lower and upper limits of the integral.

To see how to evaluate a definite integral consider the following

example.



Example:- Find
4
1- J x*dx
1
Solve:
4
fxzdx = li - cr
3

1 1

x3 .
[? ¥ c] = (evaluate at upper limit) — (evaluate at lower limit)

1
# 1P (@? (1)?
[3+c]1=(3 +c)—<3 +c>

64 1
=?+C—'§—C
64 1
=?+'§=21
It
2
2—fcosxdx
0
Solve:
2 ;
fcosxdxz sinx]
0 0

x
2

[sin x] = sin (g) —sin(0)=1-0=1
0

AT
I



21-  Some Properties of Definite Integral

ifa<x<b,then

b

F(x)] = F(b) — F(a)

a

b
[ reoax =

e L & S



b a
l—ajf(x)dx= —bff(x)dx

b c b
Z—If(x)dxz ff(x)dx+ff(x)dx where c € [a,b]

b b

S—ch(x)dx= c]f(x)dx

a

b b b
4= [If@ £ g@ldx = [ fdx £ [ gdx

22- Application on Integral

1- Area under the Graph

We have the law

b
A= Jf(x)dx

A = Area

y=f(x)

X=a x=b




Example:- Find the Area bounded by y = x3 fromx = —2tox = 2

Solve:

2 0
A= | f(x)dx+ | | f(x)dx
Jres|]

2 0
= stdx+ Jx3dx
0 2
-]+ [T
4], 4],
=4+4=2

Example:- Find the Area bounded by y = cosx fromx = 0tox = g

Solve:

i
2z

A= J cosxdx
0

n

)
= |sinx

0

- n - 0_1
=sinz —sin0 =



Example:- Find the Area bounded by y = %xz fromx=1tox =3 H.W.

2- Area between tow carvers

We have the law

b
A= [1re - Faldx

Example:- Find the Area bounded between the carve y = x% and the line

y=x+2

Solve:
x+2=x*=x*-x-2=0
=x-2)x+1)=0

=3 g =2 or x=-1



We have the tow points (2.4),(—1,1)

A= f[(x+2)—x2]dx= J(x+2—x2)dx

(2)? (2) (-1)? (-1)3
[—+2x—— 1=<2 2(2)_T>_( > + 2(—1)i— 3 )
B PR T P LI
2 3 2 3/ 3 6 6 2
3- Volumes

We have law

b b
v fA(x)dx— fny d
a a
y = f(x)
fi(x)
a % g




Example:- Find the Volume generated by rotating the bounded area by

y = x% and the line x = 4 about x-axis

Solve:
b b
V= jA(x)dx = Jnyzdx
a a
4 4
= fnx"’dx = nfx"”dx
[ ] (4)°
=w|z| =n %"
1024
= T —

5



