1) [ dx=x+c
2) [ o«dx=x [ dx=o(X+c)
3 [ (xf(x) +] Bg)dx =« [ f(x) dx +B[ g(x) dx

where o, B are  constant

) [ Fo) . fwde =2 where n # -1

n+1

Example : Evaluate the following integration
1- [ 2x (x*+1)* dx

_ (2

— 2 23
= [ (x*4+1)%2x dx = ——tcC
2— [y J1+4y2 dy
3
1 1 2\5
= [ (1+4y%2 .ydy=2[ (1+4y%): 8ydy=; 22 +c

Theorem (1): If aand b are any positive number then :

1) In(a.b) =In(a) + In(b)

2) In(a/b) =In(a) - In(b)

3) In(1) =0

4) In(a”) = rin(a)  where ris rational number .

Theorem (2): If f(x)=1In(x) then

d _ 1 du
E(lnlxl)—u.dx if u>0

_ -1 d(-w)
u  odx

if u<oO

Example: Find the =~ of the following

1-Dy = In(x3 — 3x + 1)

ay 1
—= ——— 3x? =
dx x3-3x+1 x3-3x+1

2) y = In(sec(x) + tan(x))

b1 2
dx  sec(x)+tan(x) sec(x) tan(x) + sec(x)



sec(x) tan(x)+ sec(x)? _

= sec(x) +tan(x) - sec(x)
(x+1) 5

_ x+1)(2x+3)3 . d_y

3)Iny= ln(—x2+3x+1) ) find ™

2
Iny= In(x + 1)(2x +3)3-In(x? + 3x + 1)

Iny=In(x + 1) +§ln(2x+ 3) -In(x*+3x+1)

1 dy _ 1 2 2 ) 1
y dx  (x+1) * 3 (2x+3)  (2x2+3x+1) 2x +3
1 dy _ 1 4 2x 43 . .
S ax = @D + 5t | @eantD) multiply by (y) both side And
compensation in(y) value we get
2
dy_ ((x+1)(2x+3)§) [ 1 + 4 2x 43 ]
dx x2+3x+1) Lx+1)  6x+9)  (2x2+3x+1)

0000000000000000000000000000000000000000

o y=Jyx(x+1) =+x Vx+1

y= x% Ax+ 1)% by take the In for both side we get

y= ln(x% (x+ 1)% )

In y= % Inx +§ In(x+ 1) by derivative both side
1ody_ 11,1 1
y dx 2'x 2 (x+1)
1 dy_ 1.1 1
; dx 2 ('x (x+1))
1 d_y_ 1 (x+1)+x . .
S o ( > (—x(x+1) )) multiply in y value from above

1 (x+1)+x
( E ( x(x+1) ) )

_ 1 2x+1 | _ 2x+1
T2 x(x+ 1) (x(x+1))_ 2x(x+1)




 Integral leading to In(u)

1) [ = du=Inu+c.

e |If the Derivative of the Denominator is equal to the Numerator, then the
integration equals the value of the denominator.

Example :
Evaluate the following integration :

sin(x) _
2) | o5 dx = —In cos(X)+C .
cos(x)

3) [ cot(x) dx =f sin(x)
4) [ ssec(x) dx HW
5 [ csec(x) dx HW

dx = —In sin(x)+c



