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(Compound Interest) A savings account of $K that increases by p% interest each N
year will have increased after r years to K (1+ p/100)’ (see Section 1.2). According to this ‘
formula with K = 1, a deposit of $1 earning interest at 8% per year (p = 8) will have i D \= 4
increased after 7 years to (1 4+ 8/100)" = 1.08'. |<)=— gi — ) T

Table 1 How $1 of savings increases with time at 8% annual interest

t 1 [ 2|5 102 | 3 | 50 | 100 | 200

(1.08)" | 1.08 | 1.17 | 1.47 | 2.16 | 4.66 | 10.06 | 46.90 | 2199.76 | 4838 949.60

After 30 years, $1 of savings has increased to more than $10, and after 200 years, it has

grown to more than $4.8 million! Observe that the expression 1.08' defines an exponential

function of the type (1) with @ = 1.08. Even if a is only slightly larger than 1, f(r) will

increase very quickly when 1 is large.




(Continuous Depreciation) Each year the value of most assets such as cars, stereo

equipment, or furniture decreases, or depreciates. If the value of an asset 1s assumed to

decrease by a fixed percentage each year, then the depreciation is called continuous. (Straight

line depreciation was discussed in Problem 4.5.5.)

Assume that a car, which at time ¢ = () has the value Py, depreciates at the rate of 20%

each year over a 5 year period. What 1s its value A(t) at time t, forr = 1, 2, 3,4, 57

Na

Solution: After 1 vyear its value is Py — (20Py/100) = Py(1 — 20/100) = Py(0.8)".

1)
N’

Lo N

Thereafter it depreciates each subsequent year by the factor ().8. Thus, after ¢ years, its

value is A(t) = Py(0.8)". In particular, A(5) = Py(0.8)° 2 0.32P,, so after 5 years its

value has decreased to about 32% of its original value.
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