
p. I
week 6- Friday, 10/2

The natural logarithm function
.

I) Graph .
-

Take the function y=e× and swap the rolesof x and y . Then
:

(a)Lta, we are swapping the horizontal
and vertical axes

,
which amounts to a

reflection about the line y =Xo

(b) Algebraically, we are writing
x=eY

.

Note we can solve for y using In
:

In Cx) = Ince Y)
In (x ) = Yo

y
⇐ex
,
reflected about the

line y⇒ °

y
.

.
ex Y a

:
"

about

y
-

- X

flip



p . 2
Week G- Friday, 10/2

TI) Properties of Ink).
These all come from properties of exand the equation

InCea ) = a . (*I

For example, (x) gives In Ceo ) =0 . But -5=1 . So
:

(a) In (11=0
.
Some others :

(b) In (e)=1 .
(c) In (Yx ) = - In (x) for x -O

.

(d) In (Xy ) = In(x) + Inly ) for x, y >O .
(e) In (xly ) = In (x) - In ly) for X, y >0.
(f) In Crs) = slnlr) for r >0 .

Exampkg.tn#shfy,nqa10eSxJ ) .X
cos(b)

Solution .

BTproperties (d)Cellft, and by (*I,

In (d¥%,) = Inca '0es×
-

3) - In cxcoslbj

= In Calo) 1- In⇐5×-3) - Ing coslb))x

= 10 In Ca) t 5×-3 - cos (b) In (x).

"
One more trick : let 's raise e to both sides

= Inca
" ) + In(ex2) - In ( bsmcx

)
)

= 10 InCa) -1×2- sin (x) In (b) .



of 1*1 . Weget elhcea! ea
.

(Dt

a

Nowe could be anything (positive ), so call it b. Then
equation ( IX

)
gives

elhl (b >o) . (*
')

( Together, (* ) and (*
'I say

: y=e× and y = InCx)
undo each other in either order . )

Exampled .
Simplify ex In

1291+5 InKosCx))

•

Solution .

@x1nC29jt5lnCcosCxl1ex1nC29le5lnCcoslxDs.f
@
1h 1291)

X
#nkoscxl1)5

= 29 × (cos(x))
5

= 29 × Coss(x)
.


