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1.3 Future Value (7 N =P E)

Consider this senario: you invest $1000 over 4 years coumpounded annually at 3%.
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Hence the equation: F\/ - D (J yr)

Now consider the same investment with semi-annually compounding. This
means that the half of the interestis paid at 6-month intervals. We identify
this interest with the letter i. L} o 2 R /’N

After 6 months (1 compounding period): v = |00 < | +0.015
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4 compounding periods: — /DDD (/D/%}L{

.. After 48 months (8 compounding periods): [))) (/.D) 5) = (|26 49

Hence the equation,
, where  iisthe interestrate per
F\/ —= P () + L> compounding period
and n is the totalnumber of
compounding periods.
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EXAMPLE 2 Determining the future value of an investment
with semi-annual compounding

Matt has invested a $23 000 inheritance in an account that earns 13.6%, M LJﬁuzj S

mpounded semi-annually. The interest rate is fixed for 10 years. Matt
compounded se y. The interest rate is fixed fo years. Ma (/UDLQAQ/Q

AU AL

——

plans to use the money for a down payment on a house in 5 to 10 years.

a) What is the future value of the investment after 5 years? What is the
future value after 10 years?

b) Compare the principal and the future values at 5 years and 10 years. - ( " > WV
What do you notice?

¢) If the investment had earned simple interest, would the relationship
between the principal and the future values have been the same? Explain.
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EXAMPLE 4 Comparing interest on investments with
different compounding periods

Céline wants to invest $3000 so that she can buy a new car in the next
5 years. Céline has the following investment options:

|
A. 4.8% compounded annually ——~ U~ .04 g — =5
B. 4.8% compounded semi-annually — L= 002% —= N=<=1D
C. 4.8% compounded monthly — = | = ®49¢-512 = 0 00 —= S%|L =60
D. 4.8% compounded weekly ———~ [ = 048 -5> = podo9en. =S %52 = 240
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E. 4.8% compounded daily L _@6/%53 0 ZIF X265 = (%25
Compare the interest earned by each of these options for terms
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Rule of 72: A good estimate for the doubling time of an investment is found
by dividing 72 by the annual interest rate as a percent ... answer s in
years; works best with annual compounding

EXAMPLE 5 Estimating doubling times for investments

Both Berta and Kiris invested $5000 by purchasing Canada Savings Bonds.

Berta’s CSB earns 8%, compounded annually, while Kris’s CSB earns 9%,

compounded annually.

a) Estimate the doubling time for each CSB.

b) Verify your estimates by determining the doubling time for each CSB.

¢) Estimate the future value of an investment of $5000 that earns 8%,
compounded annually, for 9, 18, and 27 years. How close are your
estimates to the actual future values?
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Homework: pg. 30 #3,4,5,7, 11,13




