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+ The Logarithmic function:
The logarithmic was discovered by Noble man John Napier (1550-1617)
y=f(x) =logyx > x=Db>
Where y is the logarithm, x is the number, b is the base.
If b=10,wewritey =logx or y =Ilogx
If b=e=2.7183,we write
y=log,x or logx=y —»y=lInx
Where (In) is read natural logarithm.

Derivative of the natural logarithm:

If y=fFG) = Inx then: Y = fx) = -
f y=f(x)=Inx then: dx—fx—x
Example: Find % of the following functions:

1- y =1In(x3 + 2x2 — 1)
Sol:

-1 (3x%+4x)

dx x3+2x2-1

2- y =In(x"% + sin? 3x)

Sol:
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dy 1
dx x~2+sin? 3x

.—2x~3 + 2sin(3x) cos(3x) .3

3- y =sin"I(Inx) .In(sin™! 3x)

Sol:

D sin"(Inx).

1 1
+ In(sin™! 3x). —
dx X

1 3
sin™' 3x " /1 — (3x)2 1— (Inx)?

+ The Exponential function:

Definition: the exponential function is defined as an inverse of natural logarithm,

and denoted by: exp or e, thatis:
For —oo <x <o wedefine y=f(x)=e*

then x=lny, 0<y<oo
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!nx=fxl dt x> 1 y=h'x—x=lhy—y=¢
properties: properties:
I . Inax=mma+nx ].e'* g =gl
2 = !
a <. € =
2. In—=lma-lnx e¥
X
X1
3.In1=0 32? =e‘rf—_\'2
L _
4. fnx =-Inx 4. ()2 = "2 = (gu2pl
S.Inx"=alnx Derivative :
Derivative : y=¢é , y'=eu * e}
1 " du
v=lhu , y
Inverse equations for e and 1n x:
ey =x , In(e)=x
3
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Example: Simplify the following expreséions.

1- eln2 =2
2- IneS"* = sinx
3- eln(x2+1) =x24+1

4- Ine 13 =-13

ezx

5- ln?=lnezx—ln5 =2x —1In5

6- eln2+3lnx — ,In2 L3Inx — 9 pInx® — 9,3

7- e2xtlnx — p2x lnx — 4 p2x

Example: Solve foryif: In(y —1) —Ilny = 2x
Sol:

In(y—1) —Iny = 2x - 1ny7‘1 = 2x (Take exp for both sides)
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+ Derivative of the exponential function:

If y=e* then —yzex

dx
Now, if u=u(x) theny =e"“
du du
= et
dx dx

Example: Find % of the following functions.

1-y = pX?+sin2x
dy :
e eX*¥sIN2X (93 4 2 cos 2x)
X
2-y = e(tan_1 2x)+Inx
ﬂ — e(tam‘1 2x)+Inx ( 2x +l)
dx 14 4x% x
3- y = tan"1(e?)
ay _ 1 ox o 2e%%
dx  1+etx’ e 2= 1+e4%°

#+ The Function a*:
Definition: for a > 0, we define a* = e*"¢@

If y=a*then

a:a"lna
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Now if u =u(x) theny =a*

dy - du
a—a .naa

Example: Find % of the following functions.

1-y = 2sin? 2x
dy 2 _
—— = 25" 2% In2 (2sin 2x cos 2x .2)
dx
2-y = gtan~! 2x
dy 1
7 = 3tan 2Xx In3
dx o1 ax2
Example
1 1 3
= — = * * 2 =
y = logyo(3x — 1) E> Y 10 a1 ° (In10)(3x—1)
= Inz — — LR S
y = log,(8t) In 2 log,, 8t E> y=In2—*_— *8=-
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HW
: dy cosx
1. ,Find — ,y=x
dx
2. Solve for x if 2% =4*-1
. . d
3. Find =X esecx gece*
dx
v = (x+1)* = e* In{ x+1)
4.
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