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MAP 4170 Name:
Test 1 Date: September 19, 2013

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

1. Determine the force of interest at time t =3 for an account with accumulation function
a(t) = 0.08t? + 0.32t + 1.

(A) 0.15
(B) 0.20
(C) 0.25
(D) 0.30

(E) 0.35

2. An account earns interest according to 6, = 0.15+/t, where t is the number of years
after July 1, 2012. On July 1, 2012, 100 is deposited into the account and on July 1,
2013, another 100 is deposited into the account. If there are no other deposits into the
account, determine the amount in the account on July 1, 2016.

(A) 325
(B) 350
(C) 375
(D) 400

(E) 425
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3. Account A credits interest using a 5% simple interest rate and Account B credits

4.

interest using a 5% simple discount rate. Define X to be the semiannual effective
discount rate for Account A for the first half of the 4" year and define Y to be the
semiannual effective interest rate for Account B for the second half of the 5" year.

Determine the ratio %

(A) less than or equal to 0.65

(B) greater than 0.65 but less than or equal to 0.80
(C) greater than 0.80 but less than or equal to 0.95
(D) greater than 0.95 but less than or equal to 1.10

(E) greater than 1.10

John is to receive payments of 10000 in 5 years and 20000 in 10 years. Using a
discount rate of 6%, compounded semiannually, determine the present value of the
payments.

(A) 18110

(B) 18250

(C) 18405

(D) 18515

(E) 18640
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5. Determine which of the following equations represents the correct relationship
between a nominal interest rate compounded semiannually and its equivalent nominal
discount rate compounded quarterly.

(A) i@ =2

B) i®D=2]—=-1

(C) i®=2

(D) i@ =2

(-
(E) None of the above
6. For the first 5 years, an account pays interest using an interest rate of i, compounded
bi-annually. Thereafter interest is credited using 10% compounded continuously. If a
deposit doubles over a 7 year period, determine i.
(A) 9%
(B) 10%
(C) 11%
(D) 12%

(E) 13%
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7. Mary’s account is credited interest using an interest rate of 2i, compounded
semiannually. Ellen’s account is credited interest using an interest rate of i,
compounded annually. Mary and Ellen each deposit X into their respective accounts.
At the end of n years, Mary has twice as much in her account than does Ellen have in
her account, and the sum of the amounts in their accounts is 6000. Determine X.

(A) 1000
(B) 1025
(C) 1050
(D) 1075

(E) 1100

8. OnJanuary 1, 2002, Mike opened an account with an initial deposit that is credited
with interest using a 6% simple interest rate. On July 1, 2010, the account balance
was 943.75. Determine the account balance on January 1, 2008.

(A) 815
(B) 827
(C) 836
(D) 844

(E) 850
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9. An account credits interest using 6; = 2-:1:2 for t > 0. An initial deposit grows to

20400 after 24 years. Determine the amount in the account 4 years after the initial
deposit.

(A) 3400
(B) 3600
(C) 3800
(D) 4000

(E) 4200

10. Payments of 20000 in two years and 10000 in four years have a total present value of
22761 when determined using a discount rate of d compounded semiannually.
Determine d.

(A) 5.1%
(B) 5.4%
(C) 5.6%
(D) 10.3%

(E) 10.8%



