THE LOGARITHIM FUNCTIONS
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The Natural Logarithim (el adiy L& gl Al
is the function define as :
X

1
Ln(x)=[Zdt x>0
1t
its domain is the set of all positive number.
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if f(x)=Ln(x) then:

d 1

—Ln(x)=—

dx ) X

and in general form —L n(u )_Ed_u
u dx

THEOREM : if a&b are positive number and n is any rational number then :

1Ln1=0 2]Lne=1 , e=2718..
3|Lnab =Lna+Lnb 4|Lnabc..z =Lna+Lnb +..Lnz
QLnS:Lna—Lnb @Lnl:—Lna 7|Lnx " =n.Lnx
a
8| graphof y =Lnx is: s
y='-“(></
EXAM : Find d_y to
dx !
Dy =Ln@x +7) =D 2
X 2X+7
2)y:Ln(x2+8):>Oly fx
X X°+8
1 1 1

dy
3)y =Ln(Lnx = ==
)Y ( ):>dx Lnx x xLnx
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jldx:Ln\xHC
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and in general form

ldu =Lnu|+C
u dx
EXAM : Find

jdx _LpAx Lok sp4c
2Xx +1 2°2x +1 2

X3 +4x +1
—

dx
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:jX;dx +jt—xdx +jxldx

1 X3
=|x?dx +[4dx +[=dx == +4x +L C
jx x+j x+jx X 3+ X + n(x)+

Fdx =[x (x*+1)dx _—jzx(x +1)3dx =

1(x +1)7° C
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I (X +1)° -2
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dy

EXAM : Find — to
dx

Dy =x"

Lny =Lnx" =xLnx

1ldy

=X i+ Lnx (1) =1+ Lnx
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(X2 +3)2(2x +1)°

2
) (x* +1)%x3
2 JA 5
Lny =Ln& (+f) 1()22’( :1) —Ln(x2+3)%2(2x +1)° —Ln(x * +1)°x
X + X

—Ln(x2+3)2+Ln(2x +1)° —Ln(x* +1)2 - Lnx?
=%Ln(x2+3)+5Ln(2x +1)—2Ln(x * +1) - 3Lnx
ldy 1 2x . 2 & 3
ydx 2x%+3 2x+1 x*+1 x
dy X 10 8x® 3
vl B R U4 1Y
dx X“+3 2x+1 x"+1 X

dy :((x2+3)%(2x+1)5J( x 10 8x ° 3j

dx (x* +1)°x 3 x2+3 2x+1 x*+1 x
3) y =(5x % +x +)(x*—2)*Vx 2 +1

Lny =Ln(5x 2 +x +1)(x® —2)°vx 2 +1

Lny =Ln(Bx2+x +1)+Ln(x*=2)* + Lny/x 2 +1

Lny =Ln(5x * +x +1)+3Ln(x3—2)+%Ln(x2+l)

1dy  10x +1 3% 1 2x
———=— +3———+-—
ydx 5x“+x+1 x°-2 2x°+1

dy ( 10x +1 Ox ° X j
7 = + +

dx_y Bx2+x +1 x°-2 x2+1

d 10x +1 Ox ? X
_y:((5x2+x +1)(x3—2)3\/x2+1) 5 +—5——+—
dx 5 +x +1 x°-2 x“+1
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_d Lnx 1

X = =
dx a dx Lna x Lna

d
—Log X =
dx a X Lna

and in general form :

du

EXAM : Find g—i to y=Log(3x +1)
2

Ln(3x +1) dy 3
)y = ===
Ln2 dx (3x +1)Ln2

5 dy 3

dx (3x +1)Ln2
EXAM : Find :—i to y=LnLnx+Log(x  +5)

3

dy 1 N 2X
dx xLnx (x2+5)Ln3
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1) Find OI—yto y =
dx

Ln@x® | Ln(fS) , Ln(Wx+1-vx) , x’Lny3x +5 , onx+D
" Ln(x —1)
2 Log X
2l X(Log(xZ-2x) , 2
Ln(2x “ +1) 2 1+ Log x
3

2) Find g—yto y =Sinx.Lnx.(x®+1)°/x % + 1
X X
3)if Ln2=a , Ln3=Db , find Ln4,Ln9,Ln6,Lnl5,Ln8

2
4)Findj : X J;ZX +4 dx j 8x +18 y
X°+3x°+12x +10 (2x =1 (x +5)




