Tim and Tom Save Money For Retirement

Adapted from…

Source: Contemporary Precalculus through Applications, NCSSM, page 186, problem 7
Original Source: Smith, Keith, “Tim and Tom’s Financial Adventure” Pull-Out, consortium, Number 38, Fall 1991, COMAP, Inc., Lexington, MA

Additional Source: Phillip Rash, Handout from TSM Talk, Feb 2009
Tim and Tom were twins.  They both went to work right out of college with identical jobs, identical salaries, and at the end of each year, they received identical bonuses of $2,000 which happened to be paid out on their birthday.  They each received their first bonus on their 22nd birthday.
Tim was conservative and concerned about his future.  Each year, starting on his 22nd birthday, he invested his $2,000 bonus in an IRA (Individual Retirement Account) earning 8.5% interest compounded annually.  He kept investing $2,000 per year up to and including his 32nd birthday, when he made his last payment into the investment plan.  On his 33rd birthday Tim figured he had saved enough and wanted to have some fun.  He spent the $2,000 bonus he got on his 33rd birthday on a vacation to the Bahamas.  He enjoyed it so much that he continued spending his yearly $2,000 bonus on a vacation to the Bahamas every year up to and including his 65th birthday on which he took his vacation and then started his retirement.
Tom, on the other hand, liked to party and believed that life was too short to be concerned about saving for the future.  On his 22nd birthday he spent his $2,000 bonus on a vacation in the Bahamas.  In fact he spent his $2,000 bonus every year on a Bahamas vacation.  Until…  As Tom’s 33rd birthday approached, his brother Tim told him how much his IRA (with interest) had grown to.  On his 33rd birthday, Tom invested his $2,000 bonus in an IRA earning 8.5% interest compounded annually.  He got nervous that he hadn’t saved enough, so he continued investing his yearly bonus in the same plan until his 65th birthday on which he put the last $2,000 bonus in his IRA and then retired.
Create an Excel spreadsheet that will help you answer the following questions.  You must (as usual) show all your work and clearly communicate how you got your answers.
1. After their 65th birthday,

a. How much money had Tim contributed to his IRA?

b. How much money had Tom contributed to his IRA?

c. How much more money had Tom contributed than Tim?


d. How much money had Tim accumulated in his IRA?

e. How much money had Tom accumulated in his IRA?

f. Who had more accumulated in his IRA?  How much more?


2. Assume that neither retired at age 65.  If Tim kept going to the Bahamas with his bonus and Tom kept investing his bonus into his IRA, how long would it take until Tom’s savings equaled Tim’s?


3. How much would Tom need to have invested into the IRA each year (from his 33rd birthday through and including his 65th birthday) so that the twins would have the same amount in their IRAs at age 65?

4. If everything else stays the same, what interest rate results in Tim and Tom having the same final balance when they retire?
