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)



2- The exponential Function  4s¥) allall

e gkl g jle M A g Saa oo
exp or e* L gl

Properties of exp(x).

1-y=e*= x=Iny

2-D,=R ,R,=R*

.
10- lim e* =e7*=

X —>—00



The graph of e*:

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

2-¢ =1 (1,0)  adatasl) ddads
3- lim e* = e® =0
X =00
4- lim e¥=e*=—=1=0
X —>—00 e 0

Derivative of e*:

Lety =e* =y =e*.1

Or

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

Example:

Find y' of the following function

1-y = etl¥ o 9" = 8N (gec? x). 1

2y = X FSINX oyt = eX*¥SINX (D5 4 cos x)
3-y = Sin(exz) =y = c:os(exz)[ex2 (2x)]

(2x) (exz). [cos(exz)]




Example:

Find y y y"ofy =e*land y"(—1)
Sol:
y = el (1) = e*+1

y" = e¥t1(]) = ¥+l

y" = ex+1(1) — X+l ,y" (=1) = 11 L7050 — 4

H.w
find y foreach the following function
1-y = sin (In x)

2-y = cos(e*)

ex

3-y =

sinx + 1

sinx +secx

4-y =

Inx
5-y = gtanx +Vx
6-y = eSinx +In x



