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1.	In 1992, the tape recorder would cost ($100) · (1.03) = $103. After t years, the cost would be P(t) = ($100) · (1.03)t. Note that this is an exponential function of t, not a linear function. To find the number of years to reach $200, one must solve the equation ($100) · (1.03)t = $200. This equation simplifies to (1.03)t = 2, whose unique solution is t = log1.03 2 ( 23.5 years.


2.	At a growth rate of 4%, the price after t years would be Q(t) = ($100) · (1.04)t. By a calculation analogous to the previous one, Q(t) = $200 when t ( 17.7 years. This figure is approximately, but not precisely, 3/4 of the 23.5 year figure from question 1.


3.	The rule asserts that it should take 72/x years for an amount to double, at an interest rate of x%. This rule would predict durations of 24 years and 18 years respectively for rates of 3% and 4%, which are reasonably good approximations of the exact answers.


	The approach used in questions 1 and 2, generalized to a rate of x%, yields an exact formula for the doubling time:  log1+x% 2.


	Comparing the graphs of the rational function 72/x and the logarithmic function log1+x% 2 (a graphing calculator would be an excellent tool here), one sees that although the curves have different shapes, they are rather close for a fairly wide range of interest rates, from about 3% to over 10%. Beyond this range, the curves are somewhat further apart (at 2%: 4.5 years vs. 4.7 years; at 15%: 36 years vs. 35 years). Within an appropriate range of interest rates, though, the “Rule of 72” provides a good rough approximation of the doubling time, without evaluating a logarithm. (Further note: the quotient 72/x is especially easy to evaluate for many integer values of x, because 72 has many factors!)





Balanced Assessment in Mathematics Project	Solution � FILENAME  \* MERGEFORMAT �HL062SOL.DOC�, page � PAGE  \* MERGEFORMAT �1� of � NUMPAGES  \* MERGEFORMAT �1�


Supported by NSF Grant MDR-9252902	Copyright © 1999, President and Fellows of Harvard College











