Chapter five

| ntegration

5-1- Indefiniteintegrals :
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 theintegration formulasare:-

1) :du= u(x)+c
2) Ia-u(x)dx=a_[u(x)dx
3) [(u(x)Fv(x))dx=[u(x)dxF [v(x)dx

n+1

- 1
4) |u"du = U _+c when n=-1 & Iu‘ldu=j—du=lnu+c
- n+1 u
5) [a“du= PN .[e“du=e“+c
. Ina

EX-1 - Evaluatethefollowing integrals:

. X+ 3
1) [3x2 dx 6) [—2°  dx
. J.\/x2+6x
o( 1 X+ 2
2) (7+ xjdx 7)_[ v dx
3) [ xvx?+1dx 8 | ©
. ¢ 1+ 3e”
4) [(2t+t2) 9) [3x°-e?" dx
5) [J(@-z2)*+4dz 10) [ 2 dx

Sol. -
3

1) Iszdx:SIxzdx:3%+c:x3+c



-1 2 2
X

2) (x'2+x)dx=_[x‘2 dx+_|‘xdx=i—1+x7+c=—%+7+c

2 112
3) Ix\/xz+1dx=%.[2x(x2+1)%dx=%%+c=%\/(x2+1)3+c
%
3 -1

4) I(2t+t‘1)2 dt=_[(4t2+4+t‘2)dt=4%+4t+t_—1+c=%t3+4t—?1+c

5) J.\/(zz—z‘z)2+4dz=j.\/z4—2+ z‘4+4dz=j.\/z4+2+ z* dz

3 -1

1 1
(V@2 +22)2 dz=[(22+22)dz=2+ % 1c="7-"+¢
J )* dz= [ ( Jdz= "+ T Ho=22" -

6) [ X+3 dx=%j(2x+6)-(x2+6x)‘%dx

VX2 +6X
2 ¥
_1 (x7+6x) +Cc=+VX?+6X+C

2B
7)jX):rzzdX=I£%+£]dx=j(x_l+2x‘2)dx=Inx+2X +C=Inx—£+c

x? -1 X

-1

e 1 1
8 dx ==|3e*(1+3e* ) 'dx==In(1+3e*)+c
Iy e 2w ooy e

9) I3x3-e‘zx4dx = —gj—8x3 €2 dx = —g- e +c

10) [2*dx =—%j2'4x -(—4dx)=_%.2-4x .%H

5-2- Integrals of trigonometric functions:
Theintegration formulasfor the trigonometric functions are:

6)_[sinu-du=—cosu+c 7)_'cosu-du=sinu+c

8) _[tanu-du=—ln\cosu]+c 9) .'cotu-du= Injsinu|+c

10) .‘secu-du= In|secu+ tanu|+c 11) .'cscu-du=—ln|cscu+cotu|+c
12)"seczu-du=tanu+c 13)jcsczu-du=—cotu+c
14)..secu-tanu-du=secu+c 15).'cscu-cotu-du=—cscu+c




EX-2- Evaluatethefollowing integrals:

1) [cos(36-1)de 6) [ df
. J cos 6
2) [ x-sin(2x?)dx 7) [(1-sin®3t)-cos3t
3) [cos?(2y)-sin(2y)dy 8) [tan®(5x)- sec?(5x) dx
4) [sec®x-tanx dx 9) [sinx-cos®x dx
. A 2
5) | V2+sin3t-cos3t dt 10) cot \/;dx
Sol.-
1 1.
1) §ISCOS(30—1)d0:gsm(30—1)+c
2) 1j4x-sin(2x2)dx=—1cos(2x2)+c
4 4
3
3) -EJ.(COSZy)z-(—ZSin 2y dy):—l-M+c:—1(c052y)3+c
2 2 3 6
3
4) Iseczx-(secx-tanx-dx): sec3 Xic
1 Y 1 (2+sn3t)” 2 —3
5) §j(2+ sin3t)"2(3cos 3t dt):g- +c:§w/(2+ sn3t)’ +c

%

j-dH

:_[secze-deztan0+c
cos’ @

7) J'(l—sinZSt)-cosm dt=%j30053t dt - %j(sinSt)z-SCOSBt dt

.3
~lgng_L.8n 3t+c=£-sin3t—lsin33t+c
3 3 3 3 9
4
8) 1'|‘tan35x-(5$;e025x dx)=1-tan 5X+c=itan45x+c
5 5 4 20

9) jdn4x-cos3x dx :jsin“x-(l—sinzx)-cosx dx

sin®x sn’ x
— +c

:jdn4x-cosx dx—_[sinex-cosx dx = c -



10)Icot2«/_ =,[ \/«/_— dx _Zj-csc 2Jx .[ % dx

%
= 2(—cot\/§)— X +c=—200t«/§—2«/;+c

e

5-3- Integrals of inverse trigopnometric functions:
The integration formulas for the inverse trigonometric
functionsare:

u L u
16) =sn l—+c——cos —+cC . Yu’<a’®
J.\/a —u? a
17)_[ itan‘lE+c=—icot‘1£+c
a’+u® a a a a
1 u 1 u
18 s;ec‘1 +c=—=cscH—|+C . Yu®>a’
)'[ \/u -a’ a a
EX-3 Evaluatethe following integrals:
1) [ ax 6) [~
TV1-x° VX(1+x)
e dx
2
)- AJ9— x?2 )I1+3x
3)- X4dx 8J~2cosx
1+ X 1+ sin®x
. SeCZX sm Ix
4) [——==2_ dx 9)
" J1-tan®x lel x?
dx tan™ x
5) [———— 10)
Ixx/4x2—1 I
Sol.-
1) 1 ;(SXde)=£sin‘lx3+c
37 J1-(x®)? 3



)—'[Ld :ltan‘1x2+c
1+(x )? 2

4) | ———=dx=sin*(tanx)+c
J‘\/1—tan2x

J- 2 dx

2x4/(2x)* =1

=sec™(2x)+¢C

2 e,
6)jf1+x)dx_4j () = 4tan~*/x + ¢
V3 dx 1
\/§I1+(\/_x) \/§tan («/_x)+c
8) IlJCrO(Z(n(j(X) = 2tan"*(sinx)+c
9) j‘esin‘lx. dx =esin‘1x_'_C

V1-x2
dx  (tan™'x)?
= +C
1+ X 2

10) _[tan‘lx-

5-4- Integrals of hyperboalic functions:
Theintegration formulasfor the hyperbolic functionsare:

19) [ sinhu-du=coshu+c
20) [coshu-du=sinhu+c

21) .'tanh u-du=In(coshu)+c

22) .cothu-du=ln(sinhu)+c
23) [sech?u-du=tanhu+c
24 [esch?u-du = cothu+c

25) [ sechu-tanhu-du =—sechu+c

26) [ cschu-cothu-du=—cschu+c



