LSP 120:  Handout on Logarithms & Savings
Properties of Logarithms
What They Are:
Logarithms are the exponent required to produce a number where the base (b) is known.  For example if 102= 100, then log10(100) = 2.  Other Examples:
	log101000 = 3
	because
	103 = 1000

	log1010000 = 4
	because
	104 = 10000

	log1010,000,000 = 7
	because
	107 = 10,000,000

	log1030 = 1.477
	because
	101.477 = 30

	log10300 = 2.477
	because
	102.477 = 300



In General:	
log b X = Y    	because 	bY = X 
Basic Log Rules:
1)    logb(mn) = logb(m) + logb(n)
2)    logb(m/n) = logb(m) – logb(n)
3)    logb(mn) = n · logb(m)  :  Key Relationship For Our Financial Math Purposes

Basic “Savings” formula:
Future Value (FV) = Present Value (PV) * (1+r)t   where r = interest rate as a decimal & t = time periods.
Example:  If you put $1000 into a savings account paying 5% compounded annually, the future value of your savings equals:
FV = $1,276.28 = $1,000 * (1.05)5
Examples
1. Invest $500 in IRA Account Paying 6% Interest When Age 30, What Is Value At Age 65?


2. What Is The Value At Age 65 If You Put The $500 In At Age 50?


3. How Much Would You Have Had To Invest At Age 25 To Equal The $500 Invested At Age 50?


Using Logs To Solve For Rate & Time

Solving For Rate:


Solving For Time:


Examples
1. Use the results of $1000, $1276.28, to Show 5 Years & 5% Interest

2. Calculate the number of years required to double your money if you earn 5% interest, 8% interest, and 15% interest annually

3. Calculate the % interest rate required to double your money in 7 years, 10 years, and 15 years

Annual Percentage Rate
Often Institutions Use Different Compounding Periods & Other Mechanisms To Disguise Actual Interest Rates—APR Was Designed To Ensure Comparability



Use This Formula To Compare The Future Value After Five Years If The Present Value Is $1,000, The Annual Rate Is 6%, And The Compounding Per Year Is Once Per Year, 12 Times Per Year, or 365 Times Per Year:

APR or the Official Annual Percentage Rate 
         
