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Math 100C — WORKSHEET 9. e O e
 BULER’S. METHOD

1. COMPOUND INTEREST (BERNOULLI 1683)

(1) Suppose you have a $100 bank balance Wthh earnsr:_z 5
an annual interest rate of 0% et e
(a) Suppose the interest is pald once, at the end of;
the year. How much would your balance be at
that time? Jspgo = J)100° (\+3oy)

= %105+ B30y, 300,

1lm yan&h af v.a.,

(b) Suppose mstead that mterest is pald four times a
year. What is the quarterly interest rate? What
would the balance be at the end of the. first quary
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(c) Suppose further that interest is compounded: after
every quarter the interest is added to the balance.
What would be the balance at the end of the year?
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(d) Suppose instead that-int’e’rést;is'fcompbunded daily
and that at a particular day the balance is y dol-
lars. What is the balance the nextday?»
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(2) Suppose interest is compounded continuously and
that at a particular time y the balance is y( ) dollars,
where ¢ is measured in years | :

(a) What is the approximate mterest rate for the pe—
riod between tlmes t,t + h 1f higgl‘ very smaH? e

(b) What is the balanceattlmet—|— h‘? £
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2. FURTHER EXAMPLES

From now on let the interest rate by e

(3) Suppose that in addition to the Interest.we also have
a constant income stream of b dollars ‘per moutll . QQOY
(a) What dlfferentlal equatlon expresses‘our bank ba,l-;-.r A
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(b) What is the general solution (hmt use an ansatz
of the form CeTt + B) What is the solution that
has (O) — yo AT b




(4) Suppose instead that our income stream is seasonal,
so that the differential equation is ' = ry-+bsin(2mt).
Find the general solution and the solution satisfy-
ing y(O) = Yo using an Ansatz of the form Aet +_ |




