Chapter three

The natural logarithm and exponential
Function and L' Hopital Rule

1- The natural logarithmic Function 4
LIV PPV
The natural logarithm denoted by In(x)
Properties of In(x):
1- Dy = {x:x > 0} = R*/{0}
2—Rf={—oo<y>0}=R}
3-In(1) = 0 .
.

4-In(e) =1 ‘wheree=2.7182
5-In(a.b)= In(@) + In (b)
.

6-In (%) = In(a) — In (b)
7-lna”" =rin(a) Tr€R, a€R?
8- In G) =—Inx

OIn(x)>0ifx>0



10-In(x) <0 ifx <0

11-limlnx = —
x -0

12- lim Inx = o

X =00

The graph of In x

1-y =Inx
— p+ —
= Dy =R ,Ry =R
2-In1=0 (0,1)  adabind) A
3-limlnx = —
x -0

4- lim Inx = o

X —00

Derivative of In x

Or

y=Inu where wis function

Example:

1- lety =Inx? =y’ =x—12 (2x) =§

2- lety =In(sinx) = y' = ﬁ (cosx) = cotx

3-lety = [In(x2 4 2)]° =2 y' = 5[In(x% + 2)]*(

1

X242

)(2x)



4-lety = In(x?+3x + 1)

1
"= 2 3
y (x2+3x+1)(x+ )

x2+1
x

5.y =In (—)

In (%) = In(a) — In(b)

~y=Imnkx?+1) - In(x)

, 2x 1

Y =x2+1_;

2- The exponentiabFunction’ 4 4lial)

exp or e* el Ll

E ety rnbll e 18 G ﬂ
.

Properties of exp(x).«

1-y=e*=> x=Iny
.
2-Dy, =R ).Ry=R+

3-e% =
4- eb _.ea+b
e _
5-—3'_ e? b
e

6-(e%)" = e



ea
8-lne* =x Vx >0
9- lim e* = e® =
X 00
10- lim ex=e‘°°=%o=l=0
X »—00 e o

The graph of e”*:

1-y =e* | -
- D,=R  ,R,=R* /

_—-———/ "
2-e% =1 (1,0)  adatia) Ak
3- lim e¥ = e®* =
X >0
4- lim e* = e‘°°=%o=l=0
X —>—00 e "

Derivative of. e*:

Lety =e* Sy .=e*.1

Or

If y = e* whereuisafunction, then
y' =e%.du

Example:




Find y’ of the following function

1-y = ¥ o y' = BN (gec? x). 1

2.y = X ¥sInX oyt = PX*HsiNX Dy 4 o5 x)
3-y = Sin(exz) =y = cos(e’cz)[e’c2 (2x)]

= (2x) (exz). [cos(e"z)]

Example:
Find y y y"ofy =e*land y”(—1)
Sol:
y=e**l (1) = e*+!
y” = ¢**1(1) = ¢**1
y" = eXt1(1) = X1y (—1) = e 1l = 0 =1
H.w

find y \ for each the following function

1-y = sin (Inx)

2-y = cos(e*)
ex
B_y " sinx +1
sinx +secx
Y E T
5-y = etanx +Vx



6-y = eSinx +Inx
7-y = In(vx% + 1)
8-y = ln(ex2 +1)
9-y = In(x?sinx)
10-y = ln(ln(x))

ex

11-:)/:7



