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its domain 1s the set of all positive number.
bl oy S oLl Ad)a ddidia
if f(x)=Ln(x) then:

d 1
ELH(JC) = x_
d 1 du
and in general form ||—L =——
ding I f I nu) o dx
THEOREM : if a&b are positive number and n is any rational number then :
1| Ln1=0 2|Lne=1 , e=2.718..
3|Lnab = Lna + Lnb 4| Lnabc..z =Lna+Lnb +...Lnz
1
ﬂLngana—Lnb 6|Ln—=—-Lna  7|Lnx" =n.Lnx
a

8| graph of y =Lnx s :
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x| flx) 1 f(x) = log,x
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EXAM : Find ld to
dx

dy 2
Dy =Ln2x +7)=> =
VY = D) = e v
dy 2x
)y n(x ) dx x> +8
dy 1 1

3)y =Ln(Lnx):>dx =

Logarithim Diff.
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EXAM : Find v to

dx
Dy =x"
Lny =Lnx™ =xLnx
1 dy 1

———=x —+Lnx(1)=1+Lnx
y dx X

dl:y(l+Lnx):xx(l+Lnx)
dx
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)y =(5x 2 +x +D)(x° -2)°Vx* +1
Lny =Ln(5x* +x +1)(x° =2y Vx * +1
Lny =Ln(5x > +x +)+Ln(x> =2)’ +Lnx > +1

Lny =Ln(5x* +x +1)+3Ln(x"> —2)+%Ln(x2 +1)

1 dy 10x +1 3x° 1 2x
———=— +3—5——+-—
ydx Sx"+x+1 x -2 2x°+1

dy [ 10x +1 Ox * X ]
=y + +

dx 5x2+x +1 x> -2 x?+1

2
dy—((5x2+x+1)(x3—2)3m){510x+1 LG ]

dx xi+x +1 x° =2 x?+1

Logarithim with base a a ceba) g3 galiey) aly e sl
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d d Lnx 1
—Logx = =
dx . dx Lna x Lna

d 1
—Logx =
dx . x Lna

and 1n general form :

EXAM : Find % to y=Log(3x +1)
2

l)y:Ln(Sx +1):>dy _ 3
Ln2 dx (3x +1)Ln2
2) dy 3

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

dy 1 N 2x
dx xLnx (x> +5)Ln3

Homework:;

1) Find dlto y =
dx

Ln(2x?) Ln(%/%) . Ln(Nx +1-%) ,

Log x

» x(LDg(x2—2X))3 s 2
5 1+ Log x
3

2x % +1
Ln(2x*+1)




|
2) Find Y 4o y =Sinx Lnx (x> +1)° A/x > +1.—
dx X

3)if Ln2=a , Ln3=>b , find Ln4,Ln9,Ln6,Lnl.5,Ln8

THE EXPONETIAL FUNCTIONS

Properties of exp. fun.

Lne=1 , e'=1 , e=2718..
€a+b :ea.eb

eax :(ea)x :(ex )ﬂ

its domain is all real no.

its range are y >0

the graphof y =e” is

f(x) a




—e =€
dx
Proof
let y=e"
Lny =Lne” =xLne =x
y dx dx
and in general form
d u u du
—e =€ —
dx dx
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EXAM: Find dl to:

dx
3x dy 3x 3x
= = ——= 3)=3
y =e e e’ (3)=3e
y =e :di—e_x (-)=—"
dx
d

X y X X X X
=xe = —=xe +e (1)=xe" +e
Y i 1)

y=e"‘3+LnLnx +x3+e:>dl=ex3(3x2)+ +3x°+0

dx xLnx

EXAM : Simplify

2L Lnx > 2
y=e"" e =x
2Lnx Ln(%)?

_ X
y=e ' >e =(—

)2
Y

Exponetial fun. of type a , a

u

x _ _xLna Lna x

a =e =e =a
a’ Es Gadaud) AN i)

—a’ =a" Lna
dx

and in general form :

d u u du
—a =a Lna—
dx dx
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EXAM: Find i to :

dx
y =3 =Y 3 103 (4xY)
dx
2 _ Ay 2
y=T =>——=T7 LnT7.(2x)
dx

y =10 :>dl:10L”x.Ln10.(l)
dx X

Homework

1) Show that
(@) y =xe ™ satisfies the eq. xy'=(1—-x)y

X

(b) y =xe

2) Find dl to:
dx

2
A satisfies the eq. xy'=(1-x%)y

y=Ln(l-xe™) , y=
Lnx



