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Integration

There are two types of integration

1.

2.

1.

1.
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Definite integral f: F(x)dx

e [: Integral sign
* Given numerical values
e No constant of integrals
Indefinite integral [ f(x)dx
e General solution (constant of integration C)
e Particular solution (applying boundary condition)
L ]

Definite integral
Rules for definite integral

IS Ffeodx =0

12 FCOdx = — [ FGdx

J2 Kf()dx = K [7 f(x)dx

LG + g)ldx = [ fGOdx + [ gldx
IS FCoOdx = [2 ) dx + [[F F)dx

IS FGodx = [£FCOdx — [ FO)dx

If g(x) = F(x) I g(dx = [7 fx)dx
If f(x) = 0O P Feodx =0

Indefinite integral

Rules for Indefinite integrals

1.

2.
3.
4

5.

Jdu = u(x)+c
Ja. ul(x)dx = a | u(x)dx
Julx) + v(x)dx = [ u(x)dx + [ v(x)dx

unt1
[ udu = +c Whenn = —1
n+1

& [uldu = J-idu =Inu+c

a‘!.l
fa“du:l——l—c — e¥du — e™ 4+ ¢
na

1
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Integrals of Trigonometric Function

[sin@ dg = —cos0 + ¢
fcos@ dO = sin @ + ¢
[ sec?8 d@ = tan + ¢

QR WN -

f csc?0 = —cot?8 + ¢
[ secOtan @ d6 = sec@ + ¢
JcscBcot8 d8 = —cscB + ¢
Examples
x+1
L s dx
1 2x+2
—ip_zxv2z g
2 VaZ+2x+5
1 NxZ+2x+5
=z ) *t«e

=+Vx2+2x+5 +c¢
2 2
> f% dx
a4+ 2T +1
¥
= [ x7/2 + 2x3/2 4+ x Y/2dx

= %xg"z +§x5"2 + 2x1/%2 + ¢

— 2VaT +EVRS 42T+ c

3. [ 3x® dx
=3 [x?dx =3x+c¢
3

=x3 +c

4. [(x72 + x)dx
= [x7%dx + [ xdx
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1 x2
=—2+Z +¢
ax 2
xZ4ac+1
5. e dx

_ (xZ+x+1)
- f{x—l)(x2+x+1) dx

=/ I — In|x — 1| + ¢

(e—1)

6. [J(z2 —z 2)2 + 4dz

= [Vz* —2z2z 2 +z %+ 4dz

= [Vz* —2+z*+4dz

= [Vz* -2+ z*dz

= [(z% + z7*)3dz

= [(z® +z2)dz
O

= +c

3 1—1

1 1
==z —=+c
3 =z

7. [Vz* + z2 dz
= [zVz? + 1 dz
= % (z2+1)3 +c¢
4 wv—1
8 Jo 5a
_ Oy DGYED
=l

= [} /ydy+ [ dy
4
=2/y3|, + g
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3 3 3

x+3 _ i 2 S
9. f—m dx = zf(Zx + 6)(x* + 6x) 2 dx
1
1 (;1:'2+6a':)E

=;—=I —+¢

z
= Vx2 4+ 6Xx+C

10, [Z2 dx

= (=) ar
= [(x71t 4+ 2x"%)dx

2a— 1
n + c

=1lnx +

=Inx —% + c
11. [ csc(360 —1)do
== [3csc(360 — 1)do
==sin(360 — 1) +c
12. [ x.sin(2x?)dx
= i_f 4 x .sin(2x?) dx
= —icos(sz) +c
13. [ sec®x.tanx dx
= [ sec?x.(secx.tanx ) dx
sec3x
= S +c
14. [ cos2(2y).sin(2y)dy
= —% J(cos2y)?.(—2sin2y dy)

1 (cosz2y)3
= 2 feos2y)m 4 o
2 3
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