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Do your work on separate pages and keep them for your personal reference.  Only final answers will be marked, but the key will include more detailed explanations.  On exams you should be prepared to show all work (time lines, formulas, and numbers in formulas — you are not to indicate which buttons you pushed on your calculator). In the questions below “your ID” refers to the 5 digits you write on the upper right hand corner of this page. For example, suppose your student number is 6812345, then “your ID” is 12345; the “first 2 digits of your ID” is 12; and the “last 2 digits of your ID” is 45. Answer in the spaces provided.
Do not round any intermediate calculations.  All final dollar answers must be rounded to two decimal places (e.g., $125.89).  Other final answers must be rounded to 4 decimal places (e.g., 0.1234 or 12.34%).
Unless otherwise indicated, assume that the effective interest rate per year is 
(12+(1/100) times the last two digits of your ID )% in all questions. For example, if your ID is 12345, then use 12.45% as the effective interest rate per year, unless otherwise indicated.
1) If your are told a cash flow occurs at “Year 5”, then this means the cash flow occurs in ____ years.  This is the same as saying the cash flow occurs at the beginning of the _____ year or that the cash flow occurs at the end of the _____ year.

2) $500 invested now will grow to ___________________ by the beginning of the sixteenth year?

3) The present value of a perpetuity where the first payment is in one year and each yearly payment is $120 is _______________________.

4) What is the present value of a growing annuity where the first annual payment (of $70,000) is in one year, each subsequent payment is 5% greater than the previous payment, and there are 15 payments? ________________________

5) What is the future value at the time of the last payment of a growing annuity where the first annual payment (of $80,000) is in one year, each subsequent payment is 4% greater than the previous payment, and there are 20 payments. _______________________

6) What is the future value in 21 years of a growing annuity where the first annual payment (of $80,000) is in one year, each subsequent payment is 4% greater than the previous payment, and there are 20 payments. __________________________

7) What is the value at the end of the 12th year of $100,000 that is invested at the beginning of the 5th year?  (Be careful of the number of periods - draw a time line!) __________________________

8) A retirement annuity of 30 annual payments (each payment is $50,000) begins 20 years from today.  The value of that annuity 20 years from today is __________________.  The value of that annuity 19 years from today is ___________________.  The value of that annuity today is ___________________.

9) Five years from now Mary will deposit $1,000 into a savings fund for her daughter Margaret.  Each year she will make an additional $1,000 deposit.  The last deposit will be twenty years from now.  How much will accumulate into the savings fund by the time the last deposit is made? ___________________________ (Be careful of the number of payments - draw a time line!)

a) What would be your answer if Mary’s first deposit were one year from now and there would be the same number of deposits? ____________________________

b) Ignore (a), if the money will be left in the savings fund (with no further deposits) until 30 years from today, how much will accumulate? ________________________  

10) Mark has calculated the present value of an annuity that begins in one year and ends in 20 years.  Kiet has calculated the present value of a perpetuity that begins in one year.  Both Mark and Kiet are assuming the same annual payment amounts.  If we subtract the present value of a _______________ that starts in _____ years from Kiet’s amount, then we will get Mark’s amount.

11) What is the present value of a growing annuity where the first annual payment (of $100,000) is now, each subsequent payment is 5% greater than the previous payment, and there are 16 payments? ___________________________ Recalculate your answer assuming the first annual payment is 10 years from now. __________________________

12) If an investment of $200 grows to $(500 + last 2 digits of your ID) after 10 years, then the effective rate of return per year must be ___________________%.
13) It will take exactly ____________________ years for $2,000 to grow to $5,000 if the effective rate of return per year is (10+(1/100) times the last two digits of your ID)%.  (Show 4 decimal places.)

14) A financial planner advises that you should have savings equal to $(400+the last 2 digits of your ID) thousand when you retire.  You expect to get a return of 15% per year (effective).

a) How much must you save every year to achieve your goal assuming you save over a 40-year period? _______________________ (in $, not $ thousand)
b) How much must you save every year to achieve your goal assuming you save over a 20-year period? _______________________ (in $, not $ thousand)
c) How much must you save every year to achieve your goal assuming you save over a 10-year period? _______________________ (in $, not $ thousand)
d) Explain (in the space below) why your answer to (c) is more than double your answer to (b) which is more than double your answer to (a).




