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Logarithmsandhowlong.pro/olems-
Goal : to solve problems like

400,000 = 100,000€03
t

or 2- = ⇐- Kt

for t .

I ) A cool property of natural logarithms
(they

"undo
" natural exponentials).

Recall that

* E b'
'

I = In (b) ob×

or, solving for 1h (b)
:

Inc b) = # [ b×)
Tx

°

what happens if we plug in b
-

- e
"

(where a is

any real number
) ? properties of ex

weget
in ,.ca , = da, [Cealx] ¥ # Ee"]

eat

= a.¥
-

=A.

EY Ingets
,

you out of

exponent
"

conclusion :

,n(ea for any real number a .
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Il) Applications to
"

how long
"

problems .

Examplett
Last time

, we
had a population Pgixen
0.3T"Y

p ft ) = 100,000€ ( t in
years;

P in people ) .
How long does it take for PCH to reach

400,000 ?

Solution
we solve

100,000 -c°
.
#
= 400,000

for t
. First

,
divide by 100,000 :

0.3T
E = to

Take
"
In" of both sides :

(n (east ) = In (4)
0.3T = In 14 )
t = In (4)10.3=4.62 . . . years.

Exampled
A sample of Rgrams of radium 226

is known to decay according to the equations
II = - KR, RIO ) = Ro

,
It
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where R is Ingrams , t in years, and K -- 0.000428

year
-

o

'

Find the "half- life
"

of radium 226
, meaning

: how

long it takes for a sample to reduce by half .

Solution

Ty
.

(Ed) of last time, we know that

R = Ro@
- O. 000428

.

t

we want to know : for which t is R =L Ro ?
So we solve :

- 0.000428T
= 1gRo .Roe

Divide by Ro :
e
- 0.000428T

= ya
.

Take 1h :

µ (e
- 0.000428T) = In ( 1/2 )

- 0.000428T = In ( 1/2 )

+ =
-h

x 1,619.5 years .O . 000428


