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J‘u”du: u
n+1

Methods Of Integration

Integral Formulas (Standard Forms )

n+1
+C nx-1

J'e”du:e“ +c

a'du = +c alis constant

In(a)

sin(u)du = —cos(u) + ¢

sinh(u)du = cosh(u) + ¢

cos(u)du =sin(u) +c¢

cosh(u)du =sinh(u) + ¢

secz(u)du =tan(u) +c

sech? (u)du =tanh(u) + ¢

cscz(u)du =—cot(u)+c

csch? (u)du =—coth(u) +c¢

sec(u) tan(u)du =sec(u) +c¢

sech(u) tanh(u)du = —sech(u) +c

csc(u) cot(u)du = —csc(u) +c¢

csch(u)coth(u)du =—-csch(u) +c¢

A gintYysc
a

a —u

du

‘\/U2 +3.2

—sinh 1Y) +c
a

_1,U
=CO0S 1(—)+c
a

" du

u-—a

= cosh _1(3) +C
a

1, .U
55 = tan 1(—)+c
a“+u a a

—du 1ot Yy
a

Ja?+u? a

1'[anh_l(g) +c |u<a
a a

1coth_l(ﬂ) +Cc |ul>-a
a a

du = 1sec‘l(g) +cC
a

uvyu?-a? 2

" du

v uvaz—uz

= —lsec h_l(g) +C
a

—du

uvu? —a?

Loty 4c
a

du 1

= csch_l(u) +C
J uva? +u? a
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Method [1]

Integration By Substitution

The goal of this method is to transform the integral into a standard from

To evaluate the integral | = j flg(x)] g'(x)dx carry out the following steps
1- substitute u=g(x) , then du=g'(x)dx to obtain | =jf(u)du

2- Evaluate I:J-f(u)du by integrating w.r.t u

3- Replace u by g(x) in the final result

==
A\
;l&/%j? Evaluate | = I 3l

i i 1-2x
1 ’
Solution :- I=|(1-2x) 3dx Let u=1-2x = du=-2dx = dx:—u2
1 _- d 3 g
I=I(1—2x)_5dx = Izj _u:_J‘ 3du—— +C:_T(1_2X)3+C
7\
n&ﬁ “]_E_V@Luate I—J‘sm (5x) cos(5x)dx
Solution :- Let u=sin(5x) = du=5cos(x)dx = dx:d—u
5co0s(5x)
3
N —ISII’] (5x)cos(5x)dx = I_Iu cos(5x)5C0 (5x) =—j u’du = g?+c_—[sm(5x)] +C
AT )
m& ? Evaluate | = I e Hldx
. 2 du
Solution :- Let U=X"+1 = du=2xdx = dX:2—
X

2 2
= | xeX dx = 1= xe”d—u— L eldu zle“ +c:£ex +1
2Xx 2 2 2
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\\
g& r ? Evaluate | = 1! 3c05(3%) dx
= 3J 4+sin(3x)

——— ——
_.-_,._. —

du
3cos(3x)

L[ 3c0s30) gy L3¢0s3)_ du _11L g ) +c= Sin[4+sin@3x)]+ ¢
"3 4 +sin(3x) 3 u 300§§3x) 3Ju 3

Solution :- Let u=4+sin(3x) = du=3cos(3x)dx = dx=

\
‘g 2 Evaluate I—ljmd
n--__—-:-..—-._.-.-.. 3) 4+sin?(3x)

Solution -  Let u=sin(3x) = du=3cos@)dx = dx=— 4
3cos(3x)
=1 = JSCZOS(BE) du 1J‘ 5 ! 2du=£1tan (—)+c_1£tan ( )+c
3) 244 3cos(3x) 3J)2¢4u 3a 32
(T
= / Evaluate | = | ———
S A J V4-9x?
Solution :- | = .L Let u=3x = du=3dx = dx=d—u
JJa- (3x)2 3

== j 7 3 j * sm (—)+c:%sin_l(%)+c:§sin_l(37x)+c
(C %)
e
.&9}3’? Evaluate I:J‘(x?s(zﬂ Let u=sin(x) = du=cos(x)dx = dx= du
T sin“(x) cos(x)
-2+
Solution I:ICOS(ZX)dxz-[COSgX) -..,_du =|u?du= u +C
sin“(x) us cos(x) -2+1

s

7 (A%ﬁ
‘&‘;jj:_? Evaluate | = j- tan>(3x)3sec? (3x)dx

—
e

du

Solution :- Let u=tan(3x) = du=33ec2(3x)dx = dx=—p—
3sec”(3x)

4
| = J-tan3(3x)35ec‘2(3x)dx = I= J‘ u33sec2(3x)d—u j u3du :u—+c :l[tan(Bx)]4 +C
3sec?(3x) 4 4
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(O
y \\fﬁ%ﬁ L
;&9?\%? Evaluate | = sm—(ZX)dX
e S 1+ cos(2x)
) 2
Solution :- 1= | SN2 o _ [1=cos®(2x) . _ | ({d=cos 2x)(1+ €S 2X)
1+ cos(2x) 1+ cos(2x) 1+ tos(2x)

= j[l— cos(2x)]dx = x —%sin(Zx) +C

J& 3 3 !

Solution :- = . ;0x  Let u=x? = du:EXZdX:g\& dx
4+((x)2J
du %
= OX=a— = 2& S d :—J‘ﬁzgitan‘l(g):ltan‘l(x—)+c
S /X 2°+u)?* 3 3Ja’+(u)® 32 2" 3 2
2 2

‘,&9}‘3‘? Evaluate | = I sec? (x)dx

oS N, S S
Solution :- = | :Isecz(x)dx =tan(x) + ¢

s

&%?“Elall_late | = I H dx

™ T -

Solution :- Let u:sin_l(x) = du= dx = dx=+v1-x%du

1—x2

2 Y
1- x°du = Ijudu=u7+c=w+c
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L/ \\r’?% eX eX
'-!Q ~*Evaluate | :J‘ dx :I )’ dx
e

T 1+e* 1+
; X X du
Solution :- Let u=¢" = du=e”dx :>dx=—X
e
X '
I =I : 5 dx=j ©. 2.._._d—u:> I :J du2 =tan'(u)+c=tan"'(e*) +c
1+ (e¥) 1+ (u)” el 1+u

(M_
7 f“%ﬁ ,
,}&ﬁ? Evaluate |:J‘[I”(X)] dx

X

™ e T

Solution :- Let u=In(x) = du =1dx = dx=xdu
X

2 3 3
| :Idex=Iu2du: I =u—:M+c
X 3 3

H.W : Find the integrations :

f o1 - 2 - sec?
(x—)2 x.2%" "3dx de 5 dx
X J 1+tan“(x) J1+e

[ (an? (3x)dx . tan(4x)dx [ dx ([In(x)]°

. X[L+ (In(x))?] ) x
[sec?linggl,, [ _2sin(%) [ dx [sin2 (xdx

———d dx

Jxsec(vx) JVx(+x) .
4 In[cos(X)]

[ . 3 .tan(x)4dx
sin”(x) cos(x)dx J 2




