37.

Course 2

A customer is offered an investment where interest is calculated according to

the following force of interest:

1

B 0.02r 0<r<3
10045 3<t

The customer invests 1000 at time t =0 .

What nominal rate of interest, compounded quarterly, is earned over the first

four-year period?

(A) 34%
B) 37%
€y 4.0%
(D) 42%
() 45%
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53. At time 0, K is deposited into Fund X, which accumulates at a force of interest

3, = 0.0061° . At time m, 2K is deposited into Fund Y, which accumulates at an

annual effective interest rate of 10% .

At time », where n > m, the accumulated value of each fund is 4K .

Determine m .

(A)
(B)
(©)
(D)
(E)

November 2000

1.6

24

3.8

5.0

6.2
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12.

Course 2

Bruce and Robbie each open up new bank accounts at time 0. Bruce deposits 100
into his bank account, and Robbie deposits 50 into his. Each account earns an annual

effective discount rate of ¢ .

The amount of interest earned in Bruce's account during the 11th year is equal to X . The

amount of interest earned in Robbie's account during the 17th year is also equal to X .

Calculate X .
(A) 280
(B) 313
(C) 346
(D) 367
(E) 389

16
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45.

May 2001

Attime ¢ =0, | is deposited into each of Fund X and Fund Y . Fund X accumulates at
a force of interest 8, = T Fund Y accumulates at a nominal rate of discount of 8% per

annum convertible semiannually.

At time 1= 5, the accumulated value of Fund X equals the accumulated value of Fund Y .

Determine £ .
(A)y 100
(B) 102
(C) 104
(D) 106
(E) 108
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24, David can receive one of the following two payment streams:
(1) 100 at time 0, 200 at time », and 300 at time 2n
(i1) 600 at time 10

At an annual effective interest rate of 7, the present values of the two streams are equal.

Given v’ =0.75941, determine i .

(A 3.5%
(B) 4.0%
(©) 4.5%
D) 5.0%
(E) 5.5%

Course 2, November 2001






Course 2

May 2003 - Course 2

Bruce deposits 100 into a bank account. His account is credited interest at a nominal rate

of interest i convertible semiannually.

At the same time, Peter deposits 100 into a separate account. Peter’s account is credited

interest at a force of interest of & .

After 7.25 years, the value of each account is 200.

Calculate (i-5).

(A)
(B)
(©)
(D)

(E)

0.12%

0.23%

0.31%

0.39%

0.47%

Form 034



12,

May 2003

Eric deposits X into a savings account at time 0, which pays interest at a nominal rate of /,

compounded semiannually.

Mike deposits 2.X into a different savings account at time 0, which pays simple interest at

an annual rate of /.

Eric and Mike earn the same amount of interest during the last 6 months of the 8" year.

Calculate i.

(A)  9.06%
(B) 926%
(C)  9.46%
(D) 9.66%
(E) 9.86%

15
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50.

May 2003

Jeff deposits 10 into a fund today and 20 fifteen years later. Interest is credited at a
nominal discount rate of d compounded quarterly for the first 10 years, and at a nominal
interest rate of 6% compounded semiannually thereafter. The accumulated balance in

the fund at the end of 30 years is 100.

Calculate d.

(A)y  4.33%
(B) 4.43%
(C)  4.353%
(D) 4.63%
(E) 4.73%

Course 2



Course FM

Mike receives cash flows of 100 today, 200 in one year, and 100 in two years. The

present value of these cash flows is 364.46 at an annual effective rate of interest /.

Calculate /.

(A)  10%
B) 1%
<) 12%
(D) 13%
(E) 14%

10
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13.

Course FM

At a nominal interest rate of / convertible semi-annually, an investment of 1000

immediately and 1500 at the end of the first year will accumulate to 2600 at the end of

the second year.

Calculate i.

(A)  2.75%
By 2.77%
(C)  2.79%
(D)  2.81%
(E) 2.83%
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18. A store is running a promotion during which customers have two options for payment.

Option one is to pay 90% of the purchase price two months after the date of sale.

Option two is to deduct X% off the purchase price and pay cash on the date of sale.

A customer wishes to determine X such that he is indifferent between the two options

when valuing them using an effective annual interest rate of 8%.

Which of the following equations of value would the customer need to solve?

(A) (1)(“9&8) 0.90
100

l—ij 008 =0.90
100

[

© [ 55]109 ~090
(
o [

(B)

100

XL 90
100 )\ 1.06

X
100

(D)

1— j (1.08)" =0.90

May 2005 21
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19,

Course FM

Calculate the nominal rate of discount convertible monthly that is equivalent to a nominal

rate of interest of 18.9% per year convertible monthly.

(A)
(B)
(©)
(D)

(E)

18.0%

18.3%

18.6%

18.9%

19.2%

May 2005



7. A bank offers the following choices for certificates of deposit:

Term
(in years)

Nominal annual
interest rate
convertible quarterly

1
3
5

4.00%
5.00%
5.65%

The certificates mature at the end of the term. The bank does NOT permit early

withdrawals. During the next 6 years the bank will continue to offer certificates

of deposit with the same terms and interest rates.

An investor initially deposits 10,000 in the bank and withdraws both principal

and interest at the end of 6 years.

Calculate the maximum annual effective rate of interest the investor can earn

over the 6-year period.

(A)  5.09%
(B)  5.22%
(C)  5.35%
(D) 5.48%
(E)  5.61%

November 2005
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32.

An investor pays 100,000 today for a 4-year investment that returns cash flows of 60,000 at the
end of each of years 3 and 4. The cash flows can be reinvested at 4.0% per annum effective.

Using an annual effective interest rate of 5.0%, calculate the net present value of this investment
today.

(A)  -1398
(B)  -699
C) 699
(D) 1398
(E) 2,629

133,

(n){ term to ryéturi 3 yearS/ , " \
(u/) annual e/oupon rate: 6% payable annua \/\

You are\also given that the ane, two and three year annual spot interest rates are 7%, SW\%

9% respectivel / -
propeict /

/ /

\ /
C?lculatet\h7alue of the bond.
3 !

18



followmg rmatlon ap’qm a loanﬁl that is to be repaid w1th eries of
;inn al payme ts: /

S i /
\ /

/
(i) The ﬁr&t paymént of 2000 ls,/due one year froém now/ ; /

\ (i) ﬁ he ne&t seveﬁ paym¢nts e each 3% farger than € precedxng payment
| |
\ 1 (i)} From th[ gth /‘0 the 16 pa}/ment aachfpalymel?t will be 3% less &hjthe precéding
fpaymenf
i
\

/ /
J The loar{\}y/s an annualv/fectwe lktj4€st rate (if 7%.

(iv) \/

[(A)y 20689
[ \ 20,7 cf\
i( ) | 20,778
(D) \21,14
\( ) 9213

61.

I+ —
150

with ¢ in years. Austin deposits 500 into this account at time 0.

Calculate the time in years it will take for the fund to be worth 2000.

(A) 6.7
(B) 88

€ 142
(D) 165
(E) 189

16
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onsxder two 30 eal bonds wi ¢ same purchasg price. Each has aﬂ annual coupon/\rate of

aid semlan all and a par valye of 1000. / , )
Th first bond Has an nnual nomma ield rate/of 5% co pounded semla nually, and a
edemption val’ue of 1200. /,f

N_\_r“

IThe secdnd bpnd has af\ anfual nominalyiefd rate of j com ded semnannually, and a
redemptibn value of 800

77.

Lucas opens a bank account with 1000 and lets it accumulate at an annual nominal interest rate
of 6% convertible semiannually. Danielle also opens a bank account with 1000 at the same time
as Lucas, but it grows at an annual nominal interest rate of 3% convertible monthly.

For each account, interest is credited only at the end of each interest conversion period.

Calculate the number of months required for the amount in Lucas’s account to be at least double
the amount in Danielle’s account.

(A) 276
(B) 282
(C) 285
(D) 286
(F) 288



78
E;a uary 1, an investment fund was ogened with an initial balaﬁ?:e of 5000 Just aﬂe\\tfy/\
bal

agice\grew to itiqnal 2600 was depos ed.

¢ ann i ield rate Tor this fundywas 9. OO%\cwg/the calgujar year.

a e the time-weighted rate of retu e Sy

79.
Bill and Joe each put 10 into separate accounts at time 7 = 0, where 7 is measured in years.
Bill’s account earns interest at a constant annual effective interest rate of X/25, K > 0.

1
K +0.25

At the end of four years, the amount in each account is X,

Joe’s account earns interest at a force of interest, o, =

Calculate X.
(A) 207
By 217
< 227
(D) 237
(E)y 247



94.
A couple decides to save money for their child's first year college tuition.
The parents will deposit 1700 #» months from today and another 3400 2n months from today.

All deposits earn interest at a nominal annual rate of 7.2%, compounded monthly.

Calculate the maximum integral value of n such that the parents will have accumulated at least
6500 five years from today.

(A) 11
B) 12
€ 18
(D) 24
(E) 25

95.

Let S be the accumulated value of 1000 invested for two years at a nominal annual rate of
discount d convertible semiannually, which is equivalent to an annual effective interest rate of i.

Let 7 be the accumulated value of 1000 invested for one year at a nominal annual rate of
discount d convertible quarterly.

S/T=(39/38)".

Calculate i.
(A 10.0%
By 103%
(€C) 10.8%
D) 109%
(F) 11.1%
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105.

A bank agrees to lend 10,000 now and .X three years from now in exchange for a single
repayment of 75,000 at the end of 10 years. The bank charges interest at an annual effective rate

of 6% for the first 5 years and at a force of interest &, = —l—l for125.
[+

Calculate X.
(A) 23,500
(B) 24,000
(Cy 24,500
(D) 25,000
(E) 25,500



