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MAP 4170 Name: I<E y

Test 1 Date: February 1, 2022

Show sufficient work and clearly mark your answers. Each problem is worth 10 points.

1. Cathy is to receive payments of 3000 in 3 years and 5000 in 6 years. Using a nominal
interest rate of 7, compounded quarterly, the present value of the payments is 7622.
Using the same interest rate, if Cathy invested 2000 for 4 years, the accumulated

value would be Y. Determine Y. Lo mpout ‘L‘“@’
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2. An account credits interest using a force of interest §, = 0.02t + 0.01 where ¢ is the
number of years after 1/1/2020. If 1000 is deposited into the account on 1/1/2020,
determine the amount of interest earned on this deposit during calendar year 2021,
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3. The quoted rate for a 90-day Canadian T-Bill is half the quoted rate for a 180-day
U.S. T-Bill. A 90-day Canadian T-Bill with a redemption value of 1000 is priced at
990. To the nearest dollar, determine the price of a 180-day U.S. T-Bill with a
redemption value of 1000.

@91 (90 (| +i 2= |000 = £=0.09096 -

(B) 958

Us: P= 1000 U" ?Zo A=3dc (jtve,b

(D) 960
L
(E) 961 o P =000 (1= 33

= oo (1~ = 959.03

4. Account 4 credits interest using a simple discount rate of 5%. Account B credits
interest using a quarterly effective interest rate, 7. Attime 7 =2, the forces of interest
in the two accounts are equal. Determine the amount that needs to be deposited into
Account B in order for there to be 1000 in the account after 3 years.
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5. Given a force of interest §; = Z—E—Z, an amount of 1000 at time 7 = 5 discounts to 800
at time # = 1. Determine the equivalent value at time 7 = 3.
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6. An account credits interest using a simple interest rate, #, for the first quarter of the
first year, and an interest rate of  compounded quarterly thereafter. An initial deposit
of 1000 accumulates to 1325 after 2.5 years. Determine the amount the initial deposit

has accumulated to after 5 years. i
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7. An account credits interest using a simple interest rate of 5%. Determine the ratio ;—5,
5

where i5 is the equivalent annual effective interest rate for the 5" year and d; is the
equivalent annual effective discount rate for the 5™ year.
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8. For an account that credits interest using a nominal interest rate of 7, compounded
monthly, a deposit 14,000 accumulates to 126,000 after 2k years. Determine the
amount needed to be deposited into this account in order for the deposit to accumulate

to 45,000 after k years. d
Compowa Ma,

\Q(‘,ooo = 14000 - (c-year af)

(B) 16,000

—7 FEkAk-year A4 = "“ =1

(C) 17,000

(D) 18,000 lef X = the dmount 11 7@@51561\

(E) 19,000
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9. Judy is to receive payments of X'in 1 year and 2X in 2 years. Jon is to receive
payments of X in 3 years and 2X in 4 years. Using an annual effective discount rate
of d, the present value of Jon’s payments is equal to 81% of the present value of
Judy’s payments. Determine d. et w=(-d = adf
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o Joa's Pv = 0,8l - le-"s PV
(D) 13% . Q\
(E) 14% =5 XV tax? =OF (Xv)faxv

S~~~ 5
= R+ V)
. (Y)Q:O%l ._;5 .ch'ﬂ

«

o =l = 0

10. An account credits interest using a simple discount rate of 3% for the first two years, a
nominal discount rate of 4% compounded biannually for the third year, and a force of
interest equal to 5% thereafter. Determine the equivalent annual effective interest rate
over the first 5-year period.

(A) lessthan 4.13%

(B) greater than or equal to 4.13%, but less than 4.18%

(C) greater than or equal to 4.18%, but less than 4.23%

(D) greater than or equal to 4.23%, but less than 4.28%

(E) greater than or equal to 4.28%
beir= 0%

de ol bubsl] | e
)

|
al

d 3 S
0S(2)

N N S 1S
wlsy= (1- 03®) - (42N &7 = (4D (1) &' =[O

NS
Wiy c=aecr | 2 (8) = +0)

Q——

N

(XY

(RS = 1935 Te e = C= D.OYISSS:



