Chapter five

Integration

5-1- Indefinite integrals :
The set of all anti derivatives of a function is called indefinite
integral of the function.
Assume u and v denote differentiable functions of X, and a,
n, and c are constants, then the integration formulas are:-

1) .'du= u(x)+c
2) .'a-u(x)dx=aju(x)dx
3) .'(u(x)iv(x))dx=Iu(x)dx$jv(x)dx

n+1

3 1

4) |u"du= - +c¢ when n#-1 & Iu‘ldu=j—du=lnu+c
. n+1 u

5) [a'du = PN je”du=e“+c
’ Ina

EX-1 — Evaluate the following integrals:

. X+ 3
1) [ 3x? dx 6) 22 dx
. '[\/x2+6x
(1 X+2
2).(7+xjdx 7)j 2 dx
3) [ x/x?+1dx 8) [ ¢
y * 1+ 3e”
4) [(2t+t1) dt 9) [3x° e dx
5) (V@ -22) +4dz 10) [ 2 dx
Sol. -

3

1) .f3x2dx=3.fx2dx=3x?+c=x3+c



2) (x'2+x)dx=.fx‘2 dx+J.xdx=)i—_i+X72+c=—§+x72+c

. 2 . 1y
3) x\/xz+1dx=%j2x(x2+1)%dx=%%+c=%w/(x2+l)3+c
%
3 -1

4) [(2t+17) ar=[(at? +4+t‘2)dt=4%+4t+t_—l+c=%t3+4t—%+c

5) .'\/(zz—z‘2 )2+4dz='|'\/z“—2+z“‘+4dz=.[\/z4+2+z‘4 dz

3 -1
= [J@* +272)? dz=j(z2+z-2)dz=%+z—+c=izs_l+c

-1 3 Z
X+ 3 1 -
6) | ————=0dx==|(2x+6)-(x*+6x) "2dx
'[\/x2+6x 2'[

2 b
=1.(X +6x) +c=+X>+6X+cC

2k

7) .X+2dx=.[(iz+iz]dx=I(X'1+2X'2)dx=Inx+2X +c=|nx—£+c

N x?  x -1 X

-1

X

8) [—S
71+ 3e”

9) [3x3-e ™ dx = —§'|.—8x3 e dx = —E-e‘2X +C
. 8 8

dx =%ISeX(1+ 3e* ) tdx =%In(1+ 3e*)+c

10) [2*dx =-%J’2'4X -(—4dx)=—%-2'4x -%+c

5-2- Integrals of trigonometric functions :
The integration formulas for the trigonometric functions are:

G)Isinu-du=—cosu+c 7).'cosu-du=sinu+c

8) Itanu-du=—|n]cosu]+c 9) .'cotu-du= Insinu|+c

10) .'secu-du= Injsecu +tanu|+c 11) .'cscu-du=—In]cscu+cotu\+c
12).'sec2u-du=tanu+c 13)Icsc2u-du=—cotu+c

14) .'secu-tanu-du=secu+c 15) Icscu-cotu-du=—cscu+c




EX-2- Evaluate the following integrals:

. do
1) |cos(36—-1)d@ 6
) Jeost ) ) J.cosze
2) [ x-sin(2x? ) dx 7) [ (1-sin?3t)-cos3t dt
3) [cos?(2y)-sin(2y)dy 8) [tan®(5x)- sec’(5x) dx
4) [sec®x-tanx dx 9) [sin*x-cos®x dx
] . 2
5) [+2+sin3t -cos3t dt 10) [ VX gy
. |
Sol.-
1 1 .
1) a[Scos(SH—l)de=§S|n(39—1)+c
2) E_[4x-sin(2x2)dx=—1cos(2x2)+c
4 4
3
3) -EJ.(COSZy)Z-(—ZSiHZy dy)=—l-M+c=—i(0032y)3+c
2 2 3 6
3
4) {sec® x-(sec x-tan x - dx) = € X e

in3t)2
(2+sin3t) +c:§\/(2+sin3t)‘°’ +C

%

Wik, w

5) %I(Z + sin 3t)% (3 cos 3t dt):

do 2
6) ICO820=Isec 0-df =tanf+c

7) j(l—sinZSt)-COSBt dt=%.|'30033t dt - %J.(sin?)t)2 -3cos3t dt

=3
=lsin3t—1-Sln 3t+c=£-sin3t—lsin33t+c
3 3 3 3 9
4
8) %J.tanSSX-(SseCZSX dx)=é-tan OX

+c=itan45x+c
4 20
9) .[sin“xocosSx dx =J.sin“x-(1—sin2 x)-cosx dx

sin® X sin’ x
5 7

=Isin4x-cosx dx—jsinex-cosx dx =



