
Stat 274 — Winter 2024
Homework Assignment 4

Due: Thursday, February 8th on Learning Suite at 9:30 am

1. Which of the following expressions does NOT represent a definition for an ?

(a) vn

[
(1 + i)n − 1

i

]

(b)
1− vn

i

(c) v + v2 + · · ·+ vn

(d) v

[
1− vn

1− v

]
(e)

sn
(1 + i)n−1

2. You purchase a home with a loan of 100000. You pay 500 per month for the first 10 years.
At the end of the ten years, you pay off the remaining balance with 12 monthly payments of
X. The annual nominal interest rate (compounded monthly) is 5%, calculate X. [7452.97]

3. Ernie makes deposits of 100 at time 0, and X at time 3. The fund grows at a force of interest
δt = t2/100. The amount of interest earned from time 3 to time 6 is also X. Calculate X.
[784.59]

4. You put 100 in a savings account at the beginning of each year. The annual nominal interest
rate is 5%. How many years do you need to contribute to have at least 750? [7]

5. You contribute X at the beginning of every other year (starting at time 0). The annual
nominal interest rate is 6%. In 17 years (at time 17), you have 1000 in your account.
Calculate X. [62.88]

6. A loan can be paid off by two different payment streams. The first is 100 at times 5, 10, and
20 and another 200 at time 15. The second is a single payment of 1000 at time t. Interest
is 4.5% annually. Calculate t. [28.166]

7. You pay 10000 for a special annuity. It pays 100 at times 1, 2, 3, 4, . . . , 29, 30 (30 total
payments). It also pays a lump sum of 10000 at time t. Assuming the annual effective
interest rate is 3%, calculate t. [7.3806]

8. You pay 10000 for a special annuity. It paysX at times 1,2,3,4,. . ., 29, 30 (30 total payments).
It also pays a lump sum of 10000 at time 35. Assuming the annual effective interest rate is
3%, calculate X. [328.88]
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9. Starting on your 25th birthday, and continuing through your 60th birthday, you deposit 750
each year on your birthday into a retirement fund earning an annual effective rate of 5%.
Immediately after the last deposit, the accumulated value of the fund is transferred into a
fund earning an annual effective rate of j. On your 65th birthday, you purchase a 25-year
annuity-due paying 580 each month with the balance of the account. The purchase price of
the annuity was determined using an annual effective rate of 4%. Calculate j. [9.094%]

10. You save for retirement by depositing 120 at the beginning of each year for 30 years. One
year after the last deposit (at time 30), you want to start taking 20 annual (beginning of the
year) level withdrawals of X, which will exhaust your savings. Calculate X if the effective
interest rate is 5% during the first 30 years and 4% after that. [592.28]

11. An estate provides payments of X at the end of each year. Seth, Susan, and Lori share the
payments such that Seth receives the payments of X for the first n years and Susan receives
the payments of X for the next m years, after which Lori receives all the remaining payments
of X. Write an expression for the difference between the present (time 0) value of Seth’s and
Susan’s payments. [X

[
an − vnam

]
]

12. Find and work 5 more practice problems. You can find those:

� In the online practice problems

� In the study manuals in the library

� In the book

� Ask the TA’s to write one

� In your purchased software (Infinite Actuary, Coaching Actuaries, Actex, etc.)
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