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Module 3 

1. Two twins Lauren & Mallory both will save $2000 at 12% compounded annually. Mallory begins at age 20 and 

deposits $2000 a year till age 29, for a total of 10 deposits, then does nothing till retirement at age 65 (36 years). 

How much will Mallory have at age 65? Lauren begins at age 29 depositing $2000 a year until retirement at age 65 

(37 deposits). How much will Lauren have at retirement? 

 

 

 

2. Find the present value at time 0 of an annuity–immediate such that the payments start at 1, each payment 

thereafter increases by 1 until reaching 10, and they remain at that level until 25 payments in total are made. The 

effective annual rate of interest is 4%. 
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3. An perpetuity–immediate provides annual payments. The first payment of 13000 is one year from now. Each 

subsequent payment is 3.5% more than the one preceding it. The annual effective rate of interest is i = 6%. Find the 

present value of this perpetuity. 

 

Ans – 520000 

 

 

4. A 15 year annuity pays 1000 at the end of year 1 and increases by 1000 each year until the payment is 8000 at the 

end of year 8. Payments then decrease by 1000 each year until a payment of 1000 is paid at the end of year 15. The 

annual effective interest rate of 6.5%. Compute the present value of this annuity. 

 

Ans - 39482.626. 

 

 

5. Chris makes annual deposits into a bank account at the beginning of each year for 10 years. Chris initial deposit is 

equal to 100, with each subsequent deposit k% greater than the previous year deposit. The bank credits interest at 

an annual effective rate of 4.5%. At the end of 10 years, the accumulated amount in Chris account is equal to 

1657.22. Calculate k 

 

Ans – 6% 

 

 

 

6. An annuity provides for 20 annuals payments, the first payment a year hence being $4500. The payments increase 

in such a way that each payment is 4.5% greater than the previous one. The annual effective rate of interest is 4.5%. 

Find the present value of this annuity. 

 

Ans - 86124.40191 
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7. An annuity provides for 10 annuals payments, the first payment a year hence being $2600. The payments increase 

in such a way that each payment is 3% greater than the previous one. The annual effective rate of interest is 4%. Find 

the present value of this annuity. 

 

Ans - 23945.54454. 

 

 

8. An annuity-immediate consists of a first payment of $100, with subsequent payments increased by 10% over the 

previous one until the 10th payment, after which subsequent payments decreases by 5% over the previous one. If 

the effective rate of interest is 10% per payment period, what is the present value of this annuity with 20 payments? 
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9. A perpetuity-due pays $1000 for the first year and payments increase by 3% for each subsequent year until the 

20th payment. After that the payments are the same as the 20th. Find the present value if the effective annual 

interest rate is 5%. 

 

Ans - $30,641.46 

 

 

10. Suppose a deposit of $1000 is made on the first of the months of January, February and March, $1,200 at the 

beginning of each month in the second quarter, $1,400 at the beginning of each month in the third quarter and 

$1,600 each month in the fourth quarter. If the account has a nominal 8% rate of interest compounded quarterly, 

what is the balance at the end of the year? 

 

Ans - $16,226.10 

 

 

11. 

 

 

 

AV of deposits = 23003868.9 

AV of machine costs = 23281020.1 

 

Extra amount required = 277151 
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12. An investor receives payments half-yearly in arrears for 20 years. The first payment is £250, and each payment is 

2% higher than the previous one. The interest rate is 6% pa effective for the first 10 years and 4% pa effective for the 

final 10 years. Calculate, showing all workings, the present value of the payments. [6] 
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