
Newton 's Law of Cooling
-

Let THI be the temperature above the surrounding temperature

of an object .

DT
-

-
. KT

dt

Here
,

the object cools
,

So K l O .

EI If the temperature of the room  is 70°F  and it takes

3 minutes for boiling water to cool to 185°F
,

then

how long does it take to reach look ?

First
,

we wed to find K
.
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⇒ - 0.07T = In 20
142

⇒ t  ⇐ 22.2 minutes
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Continuously compounded interest
-

If $1000 is  invested at 6% interest
, compounded annually ,

then
 after I

year  it  is worth 100011.06 ) = $1060
,

after 2 years
it  is  worth 100011.06) ( 1.061=1000/1.0672--511123.60

,

and after t years it  is worth 100011.0Gt

General formula : Aol Itr )
"

( compounded annually )

Most  investments are compounded more frequently .

If  it  is compounded n times a year ,
then there

nt
compounding periods in t Years .

f compounded

Value  of  investment after t years
= Ao ( I ' - Hht (npetrimfsar

)

Ex After 3 Years at 6% interest a $1000 investment  is

worth :

$1000 ( 1.0613 = $1191.02 w/ annual compounding

$10001 It

0.20-6%2=511194,05
w/ Semiannual "

$1000 ( It9021/12=151195.62w/ monthly
"

$10001 It Ojos )
" 67

$1197.20

w/ daily "

Tamest  
investments

are

compounded
daily



If we let n - so ,
then we continuous compounding :

nt

AHH Iim Aol It In )

n - so

'

nfim
Aoki, ⇒

4y
'

= A
.

I Ini:p .

CHET
" )

"

= A. fimI It
'a)

m)
"

m . z
m →  as

= A
.

ert

Back to  example $1000 e
" " "

= $1197.22

Observe i daff .

- If A. Et  
=  r ( Aoe 't ) =  r A

⇒ Investments compounded continuously grow
at a rate

proportional to their size
.

EI If your  credit card has an  interest  rate of 18% and

compounds continuously ,
how much will you

owe  if you

Spend $1 ooo  on the new iPhone XS if you  ignore your
credit card bill for 5 years

?

1000 e
" 's 's

= $2459.60


