Integration Rules

Example 1: Find the indefinite Integral

3
I(x+4)4 dx

Letu=x+4
du _
dx

du = dx

1

Rewriting integral in terms of u and du :

3 1 4 u~ -3 -3

J 4dx:3j 4du:fsju du:f{—}:—lu =-u—+C
(x+4) (u) -3

Writing answer in terms of X :

j 3 dx=—-Uu>+C=—(x+4)"+C
(x+4)4




Example 2: Find the indefinite Integral

Ixzx/5+ X dx

Letu=5+x°
du_ 3x°

dx

du = 3x%dx

Edu :1-3x2dx
3 3

ldu = x2dx
3

Rewriting integral in terms of u and du :

Ixzx/5+ x® dx :.WSJ” x° x*dx :jx/a(%duj = %jul’zdu

==. —[ug’z] +C  dividing by 3/2 is same multiplying by 2/3

Writing answer in terms of X :

Ixzx/5+x3dx:§[u3’2]+c :S[(5+ x3)3/2}+c



Example 3: Find the indefinite Integral

j{ZX— 4 3}dx
(2x+5)
_ 4
Note.j{Zx—(ZXJrS) }dx _[2x dx — J‘{m}dx

j[2x]dx —+C =x?+C

Forej{ 4 3}dx
(2x+5)

Letu=2x+5
du_,

dx

du = 2dx
1du:l-de
2 2
Edu:dx

2

Rewriting integral in terms of u and du :

I{axia } _I{w) } 2 _I{(u) }duzzj[”ﬂd”

_2u®

+C=-1(2x+5)*+C

Writing answer in terms of x:

26 Gy o= =[] o

_%—1(2“5) +C

=x*-(2x+5)*+C



Example 4: Find the indefinite Integral

I{ 4x }dX
X+2
Note: Degree of numerator is 1; degree of denominator is 1;

When degree of numerator is equal or greater than that of denominator

try to divide expression using long division.

4x

EELATPEN x+2)4x
X+ 2
Hence, A 4+_—8

X+ 2 X+ 2

I{%}dx:j[4+—}dx [[4]ax + j{w}

Note:J'[4]dx =4x

Fore j[_—s}dx
X+2
j{_—8 dx——BI[ } X
X+2 X+ 2
Recall: .{l}dx:ln|x|; j{i}dx=|n|x+a|
Y X X+a
j{_—S dx:—sj[i}dx:—8|n|x+2|+c
X+ 2 | X+ 2

Writing Answer:

j{%}dx:j{4+—}dx j[4]dx + I[XJFZ} X

=4x—-8In|x+2|+C



Example 5: Find the indefinite Integral

1 4
J — dx
[3x+2 5x+2}

Note:j[ 1 — 4 }dx:j{ 1 }dx—j{ 4 }dx
3X+2 5x+2 3X+2 5x+2

Recall: .l}dx:ln|x|; j[i}dx=|n|x+a|
D¢ X+a

1
‘I bx+a

}dx=lln|bx+a|
b

J[ 1 — 4 }dx=_|'[ 1 }dx—4_f[ 1 }dx
3X+2 b5x+2 3X+2 5x+2

%In|3x+2| — 4{%In|5x+2|} + C

1In|3x+2| — ﬁIn|5x+2| + C
3 5



Example 6: Find the indefinite Integral

j[csc zxcot zx]dx

Recall: j[cscu cotu]du=—-cscu+C

Letu =X

du

— =7

dx

du = zdx
idu=£-7rdx
VA VA
ldu:dx

T

Rewriting integral in terms of u and du :

J[csmzx cotzx|dx = I[cscu cotu]idu
T

j[cscu cotu]du

Y |+~

[-cscu]+ C

N |~ X |r

[-csczx]+C Writing answer in terms of x



Example 7: Find the indefinite Integral

I [csc2 xe®t ] dx

Let u =cot X

du )
— = —CSC” X
dx

du = —csc? xdx
~1du = (-1)(—csc? xdx)

—1du = csc? xdx

Rewriting integral in terms of u and du :

j [csc2 xe®t ] dx = j[e“’“ ] csc? xdx
=[[e" ](-Ddu

= -1_[[e“]du
=-1e'+ C Note:j[e“]du =e"+C

=-1e“*+ C Writing answer in terms of x



Example 8: Find the indefinite Integral

j[tan x]| In(cosx) |dx

Recall: j[tan u]du=—In|cosu|+C

Letu=In(cosx)

du

!

i(—sin X) Note: D, (Inu)=

1
dx cosx u
du =~ SN X gy
COS X
dx = —tan xdx
—1du = (-1)(—tan xdx)
—1du = tan xdx
Rewriting integral in terms of u and du :
_[[tan X][ In(cosx) |dx = I[In (cos x) | tan xdx
=[[u](-Ddu
= -1j[u]du
2
= -1 u—}+ C
2
= _—21:In (cos x)]2 +C Writing answer in terms of x




Example 9: Find the definite Integral

4
1
——dXx
'c[«/36 — X?

u
Recall: du = arcsin — +C

[

Leta’=36 = a=6

Letu?=x* = u=x
du
dx
du = dx

=1

Rewriting integral in terms of u and du :

4 4
IR S S
5\ 36 — X° s NaZ —u?
u
= arcsin —
a
4
X
= arcsin —
ql

.4 . 0
= arcsin——arcsin —
6 6

=0.7297276562269663 - 0 = 0.7297276562269663



Example 10: Find the definite integral

4
-([9+16x
1 u
Recall:j > 2du:—arctan—+C
a“+u a a

Leta’=9 = a=3

Letu?=16x> = u=4x

du_y
dx
du = 4dx
1du:dx
4

Rewriting integral in terms of u and du :

4
1
-([9+16x -[a +u? Zd __Ia2+u2du

171 u
=—| —arctan —

4| a a
1M1 ax 7
—| —arctan —
4| 3 3 ],

111 16 1 0
—| —arctan — — —arctan —
413 3 3 3

0.11545403139993349



Example 11: Find the definite integral

4
J '_X2X_9 dx

Letu=x*-9
du _
dx

du = 2xdx

2X

2du = 2 - 2xdx
2du = 4xdx

Rewriting integral in terms of u and du :

4 1 1
jﬁdx:.[ﬁde:jﬁde

:Zjuidx

1/2

= 2J.u‘1’2dx

1/2
u

= 21/—2 =2.2u"? Dividing by 1/2 is same as multiplying by 2

=4u'? +C

—4(x2 9)1/2 +C Writin i
= - g answer in terms of x



