UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
Actuarial Science Program
DEPARTMENT OF MATHEMATICS

Math 370 (Z) Prof. Rick Gorvett
Exam 2/FM Preparation

Basic Annuities and Perpetuities
Review Problems

Topic A: Annuities-Immediate
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(D Which of the following expressions does NOT represent a definition for a; ?
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(2)  To accumulate 8000 at the end of 3n years, deposits of 98 are made at the end of each of
the first # years and 196 at the end of each of the next 2# years. The annual effective rate
of interest is 7. You are given (I + )" = 2.0. Determine i.
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(B) 13.25% (2005 sample question # 17)  (November 2001 Course 2 Exam, # 12) ¢ T s
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(3)  The parents of three children, ages 1, 3, and 6, wish to set up a trust fund that will pay X
to each child upon attainment of age 18, and ¥ to each child upon attainment of age 21.
They will establish the trust fund with a single investment of Z. Which of the following
is the correct equation of value for Z ?
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(4)  For 10,000, Kelly purchases an annuity-immediate that pays 400 quarterly for the next 10
years. Calculate the annual nominal interest rate convertible monthly earned by Kelly’s

investment. — . t
lopoo = 400 Agary = ) = 28524388
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(C) 10.5%
(D} 10.7%
(E) 11.0% (Nov. 2005 Course 2/FM Exam, Problem 13)
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Topic B: Annuities-Due

Jim began saving money for his retirement by making monthly deposits of 200 into a
fund earning 6% interest compounded monthly. The first deposit occurred on January I,
1985 . Jim became unemployed and missed making deposits 60 through 72 . He then
continued making monthly deposits of 200 . How much did Jim accumulate in his fund
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An annuity pays | at the end of each year for » years. Using an annual effective interest
rate of J, the accumulated value of the annuity at time {(» + 1) is 13.776 . It is also known

that (1 +1)" =2.476 . Calculate n.
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)] An investor accumulates a fund by making payments at the beginning of each month for
6 years. Her monthly payment is 50 for the first 2 years, 100 for the next 2 years, and 150
for the last 2 years. At the end of the 7th year the fund is worth 10,000. The annual
effective interest rate is i, and the monthly effective interest rate is . Which of the
following formulas represents the equation of value for this fund accumulatlon'?
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Topic C: Perpetuities

& A perpetuity-immediate pays X per year. Brian receives the first # payments, Colleen
receives the next # payments, and Jeff receives the remaining payments. Brian's share of
the present value of the original perpetuity is 40%, and Jeff's share is K. Calculate K
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(A) 24%
(B) 28%
C) 32% C: X-an: 2
36%
(E) 40% (2005 sample question # 25) (May 2001 Course 2 Exam, #35)
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(9)  An estate provides a perpetuity with payments of X at the end of each year. Seth, Susan,
and Lori share the perpetuity such that Seth receives the payments of X for the first #
years and Susan receives the payments of X for the next m years, after which Lori
receives all the remaining payments of X. Which of the following represents the
difference between the present value of Seth’s and Susan’s payments using a constant
rate of interest?

e  Semw’ PV KGR
X aqm N

A

]

®  x{dg-vig] Svsaw: PV

«© X [aﬂ - 1-”’“am]
(D) X I:a;[ - v"'laﬂ—,l :|

(E) X [v ay —1~"’+1a;|]
(May 2005 Course 2/FM Exam, Problem 4)

b :

. i J .

(10)  Which of the following are characteristics of all perpetuities? -+ ,M,fﬁ vt ;
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1. The present value is equal to the first payment divided by the annual effecti
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I11. Each payment is equal to the interest earned on the principal. (7') Mow C;:Mr
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(E) The correct answer is not given by (A), (B), (C), or (D).
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