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2.7: Application 3: Compound interest

Problem: An amount of P} is invested at an
annual interest rate of £%. How much
money is in the account after ¢ years?

Interest rate: r = x% = /100
With interest compounded annually:
Initially: P(0) = By

After 1 year: P(1)=PFPy+rPy=(1+7r)R
After 2 years: P(2) = (1 + ) (1) = (1 +7)?P
After 3 years: P(3) = (1 +r)°P,

After ¢ years: P(t) = (14 7)'P,

With interest compounded biannually:
Initially: P(0) = P

After % year: P(%) =R +5h = (1 + %)
After 1 year: P(1)=(1+ g)P(%) = (1+ %)2 Py

s

After ¢ years: P(t) = (1 + %)% Py
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With interest compounded quarterly:
After ¢ years: P(t) = (1 + @475 I

With interest compounded daily:
After ¢ years: P(t) = (1+ %)36&

X0

With interest compounded continuously:

After t years: P(t) = (1 + %)nt Fy, with n — oo
— limp—oo (1+ 5" Ry

Set: y = (1+%)nt and s=r/n=n=r/s

= Y= {(1 + 5)1/Srt

If n — oo, then s — 0 (7 is constant)

N nlgnoo(1+%)nt liny [(1+ )/
rt

: 1/s
Slgn)()(lqts)
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In(1+ s)

Let f = (1+s)Y/5sothatIn f =
S

In(1
= limInf = lim n{l +5)
s—0 s—0 S

, 1
= lim
s—01 4+ s
= 1

(L'Hopital)

= Mol — jiy o = i f=el =
s—0 s—(0

: /s _
= Slgrb(les) =e

. ]./S Tt
51%(1+5>
67'75

= (1] =

= For interest compounded cont’ly: | P(t) = Pye’

This satisfies the DE:

P
Cil—t:TP with P(O)ZPO
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Example: An amount of R 1000 is invested for 3
years at an annual interest rate of 6%. How much
is it worth: (a) when the interest is compounded
annually, and (b) when the interest is compounded
continuously?

Answers: (a) R 1191 (b) R 1197

(SELF STUDY) Application 4: Newton's law of
cooling (pp 20 & 75)




