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Integration

There are two types of integration :
1- Indefinite integration .
2- definite integration .

We will study the indefinite integration , and the rules of

indefinite integration are :
a)fadx=ax+c , a,C :constants
Example 1:

j dx =x+c
Example 2:

jde=2x+c

Example 3:

j—4dx=—4x+c

n+1

b)fx"dx=x +c ,n#*—1,n,c
n+1
Example 1:
j ax =24
xdx = > c
Example 2:
x11
10d _
jx X 11+c
Example 3:
x—l
2dx =—+
jx X — c
Example 4:
x—19
—ZOd —
jx X _19+c

: constants



) J(F(x) £ g(x)dx = [ f(x) dx £ [ g(x) dx

Example 1:

j(x+10)dx=jxdx+j10dx

Example 2:

j(xg'—x)dx:.[x?’dx—jxdx

d [k.f(x)dx =k [ f(x)dx , k: constant
Example:

j100x8 dx = 100fx8 dx

e) fe“x adx =e*™ + ¢ , a,c: constants

Example 1:
fex dx =e*+c
Example 2:

jelox 10dx = e1%* 4 ¢

Example 3:
4 1 1
4x — 4x = _ 4x — _ pix
je dx je dx4 4]6 4 dx 4e +c
Example 4:

—6 1 1
fe‘6x dx = je‘6x dx = —_6j e” % (—6) dx = — e % +¢



f) [ sin(ax) .adx = —cos(ax) + ¢ , a, c: constants

j cos(ax).adx = sin(ax) + ¢
jsecz(ax) .adx = tan(ax) + ¢

j csc?(ax) .a dx = —cot(ax) + ¢

j sec(ax) .tan(ax) .adx = sec(ax) + ¢

j csc(ax).cot(ax) .adx = —csc(ax) + ¢
Example 1:

f sin(x) dx = —cos(x) + ¢

Example 2:

j sin(2x) .2dx = —cos(2x) + ¢
Example 3:

fcos(le) 10dx = sin(10x) + ¢

Example 4:

jsecz(—8x) dx = jsecz(—Sx) dx :—8 =—i8 sec?(—8x).(—8) dx

1
= _—8tan(—8x) +c



Example 5:

20 1
jcscz(ZOx) dx = jcscz(ZOx) dx 0= 720 csc?(20x) .20 dx

1
= — — 2
2Ocot( 0x) +c

Example 6:

1
J sec(\/E) .tan(\/}) ﬁ dx = sec(\/}) +c
Example 7:

2

fcsc(xz).cot(xz) xdx = fcsc(xz) .cot(x?).xdx 5
1 1

= Ej csc(x?).cot(x?) .2x dx = —Ecsc(xz) +c

Example 8:
fcsc(ﬁ).cot(\/}) .%dx
X
= fcsc(\/}).cot(\/}).\/—lzdx ;
=2 j csc(\/}) : cot(\/E) .%dx = —ZCSC(\/;) +c
X



e dy = SOV _ _
9) J(FON™. f'(x) dx = +c ) n+—1 ) n, c: constants

n+1
Example 1:
3
J(x+1)2dx= (le) +c
Example 2:
3 5

J(x3 +2x)*.(Bx% + 2) dx = x -|—52x) +c
Example 3:

_ 1
f(x/E +1) 3<ﬁ) dx

1 2 1
= f(\/} + 1)_3(ﬁ> dx EZ 2’[(\/; +1)_3 (ﬁ) dx
= 2.(\/; ) +c
—2
Example 4:
: -1

f(sin(x))"2 .(cos(x)) dx = (51n£x1)) +c

Example 5:

f(tan(x3))3 .(xz.Secz(x3)) dx = j(tan(x3))3 -(xz.SeCZ(x3)) dx %

1 (tan(x3))*
§. 4 +c

= %f(tan(x3))3 .(3x2%.sec?(x®)) dx =
Example 6:

f(cot(6x))10 .(csc?(6x)) dx = f(cot(6x))1° .(csc?(6x)) dx :—2

1 1 (cot(6x))!

= _—6j(cot(6x))10 .((—6).csc?(6x)) dx = -6~ 11




h) f];’((;)) dx = ln(f(x)) +c , c: constant

Example 1:

1
J—dx=ln(x)+c
X

Example 2:

(3x% + 1)

mdx=ln(x3+x)+c

Example 3:

(12x% + 2x)

_ 3 2
(@x7 T 1) dx =In(4x° +x°) +c

Example 4:

fcos(Bx) p jcos(Bx) p 3 1[3.cos(3x)

sin(3x) *= sin(3x) *373 sin(3x)
Example 5:
jsecz(lox) g = jsecz(10x) 10
tan(10x) ) T@n(10x) 10
_ 1 [10.sec?(10x) _ 1l (tan(10x)) +
T10) T tan(lox) 10 omAERITE
Example 6:

x.csc?(x?) _ x.csc?(x?) =2 _ 1 r(=2x).csc?(x?) .
f cot(x2) dx _f cot(x2) dx -2 —Zf cot(x2) dx =

1
dx = §1n(sin(3x)) +c

_izln(cot(xz)) +c



Examples :

(1)

[ cos?(2x) sin(2x) dx =

[(cos(2x))?sin(2x) dx = [(cos(2x))?sin(2x) dx (:—;)

1 (cos(2x))3 e

= —f(cos(Zx))Z( 2sin(2x)) dx — 3

1
== (cos(2x))3 + ¢

(2)

[ sec®(x) tan(x) dx =

[ sec?(x) sec(x) tan(x) dx = [(sec(x))?*sec(x) tan(x) dx = @ +

1
(3) fxln(x) = [ ln’(‘x) dx = In(In(x)) + ¢
o e*ix 2 _ 1 (2e2*+2x) 2x 2
(4) f 2x_|_ 2 - fe2x+x2 f e2X 4x2 dx ln(e +x )+ ¢
eV Jx 1
(5)f dx—f(T—\/—_)dx—f—dx—f\/_dx—fe \/—_dx—f—dx

X2
1
j ‘/_—dx——jx de—Zf ‘/_—dx—fx_fdx
24/x

x2
=Ze‘/_—T+c—Ze\/_ 2x2+c
2



Integration Methods ( udv Method ):

udv method formula is :

judv=u.v—jvdu

Examples :
(1) [ xIn(x) dx
solution :
u = In(x) ; dv = x

1 x?
du = — dx ; v = —

X 2
fudv=u.v—fvdu
f nGo) = 1 x? fled
xnx—n(x).2 2xx
— .5 1j d
—nx.2 > x dx
_l()x2 1x2+
—nx.2 > c
S P
—nx.2 4x c
2) [ x e* dx
solution :
u=x ; dv = e*
du = dx ; v =e*

fudv=u.v—jvdu

fxexdx=x.ex—jexdx

=x.e*—e*+¢



(3) [ x sin(x) dx

solution :
u=x ; dv = sin(x)
du = dx ; v = —cos(x)

judv=u.v—jvdu

jx sin(x) dx = x.(—cos(x)) — f(—cos(x)) dx

= —x.cos(x) + j cos(x) dx

= —x.cos(x) + sin(x) + ¢

Exercises :

(1) [ x cos(2x) dx

(2) [ xsin(10x) dx
(3) [ xsin(—20x) dx
(4) [ x sec*(x) dx
(5) [ x csc?(x) dx

(6) [ x cos(—25x) dx



