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MAP 4170 Name: K&!
Test 1 Date: May 28, 2015

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

1. Payments of 200, 300, and 500, to be paid at the end of 2 years, 3 years, and 5 years,
respectively, are exchanged for a single payment of X to be paid at the end of | year.
The implied nominal discount rate, compounded monthly, for this exchange is 12%.

Determine X. A= 023 => d=ol<medr =5 v=.99= ndf

(A) 715 X 20 300 k $0o
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e oL X o
(C) 725 F . g
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(D) 730 Xz 200D +30V
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(E) 735 v=.91

=> X = T4[.63

. . .d : - . : .
2. Determine the derivative, o (d). where d is the periodic effective discount rate that is

equivalent to the periodic effective interest rate, /.
(A) v2 0{ b

= j#c
(B) v+

(€) v / G+ = ¢ }

= A = = :
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(E) none of the above
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~0.5
. An account credits interest using §, = : N ——— where 7 is the number of years after

January 1, 2015. For a deposit on January 1, 2015, the accumulated value on January
1, 2016, is one-third the accumulated value on January 1 of year ¥. Determine Y.

(A) 2029 Ly =1eJg = £IE)= ¢

-2

(B) 2030 z> J’t: ]0 (é) ‘—_> k[é) _ I+ QJ—E

Fo

(D) 2032 L >l( ?X
(E)y 2033 o : )\
ilihs tfifie Vil
.t EX:X‘:((‘) =y 3= i+.’;J" =7 N= {é

n=1lb => Y= 20|

. Given a simple interest rate of 5%, determine the equivalent quarterly effective
interest rate for the first half of the second year.

alt)= [+.05E (= gelr =~—>”C:V"[)

(4]
e altm .+ als)
(C) 3.56% =108 = p = .07
I‘ ot :
0 <
(D) 4.82% g O CW\_}S :
(E) 4.94% 2 guctess

LoS(1+dY'= [.0T8

F 2 1
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5. An account earns interest according to 8, = C - t, where C is a constant. A deposit of
Xat time 1.2 accumulates to 1.14.X at time 3.8. Determine C.

(A) 0.005 X ___,——————JH.‘HX
(B) 0.010 |L ) !
O 2 3.%

(€) 0.015 g

' ‘tdb

IR |y =K e ©
3%

(E) 0.025 ¢ 21,4 (.Sc

:> l\‘—) = & = &

()
= (= Z’L.S =~ (020

6. Jack and Dianne each invest 100 in separate accounts. Jack’s account credits interest
using a nominal discount rate of 6% compounded semiannually. Dianne’s account
credits interest using a 6% simple discount rate for the first two years, and a nominal
interest rate of /, compounded semiannually, thereafter. At the end of 10 years, Jack
has 10 less than Dianne. Determine /.

(A) less than or equal to 3.82%
(B) greater than 3.82% but less than or equal to 4.82%

(C) greater than 4.82% but less than or equal to 5.82%

(D) greater than 5.82% but less than or equal to 6.82%

(E) greater than 6.82%
T -30 C2°

Ti AV = 100 (1= )7 = 10005
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7. Philip and Susan each deposit 1000 into separate accounts at time 0. Philip’s account
credits interest using a semiannual effective interest rate of 4%. Susan’s account
credits interest using a simple interest rate of 10%. If 7"is the time value at which the
forces of interest in the two accounts are equal, determine the amount by which the
accumulated value at time 7"in Susan’s account exceeds the accumulated value at
time 7 in Philip’s account.

. 3
Pt seir=.0 Let gzaecr . 1+) = @0 = 08I
(B) 50 S Se= 8= LoUR) = 2(103le)

L
©65 < L(ey: Rk => §, = | .1k

(D) 80 . ,i s N eSS
b v Aaltosi)= o =T =248
W

2.
E’ — OO0 (H— A (U]\\ - 000 (‘;O Ll\

—

= 34.28

8. Luke makes a deposit into an account that pays 5% simple discount. Ten years after
the deposit, Luke has 12000 in the account. Determine the amount that Luke has in
the account five years after the deposit.

— . mn—— — — Y

(B) 8500
X &——— 2000
(C) 9000 \‘ ; \
\
(D) 9500 (& © S o
(E) 10000

-1
() 75) S
¥ = 12000 —= = |3000 ¢ = 12000 =

4. (10) QS)"

gy X = SOOO
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9. A payment of 3000 at the end of k years, together with a payment of 6000 at the end
of 2k years has a total present value of 3960 when calculated using a constant force of
interest, § > 0. Using the monthly effective interest rate that’s equivalent to 8,
determine the accumulated value after 3k years of a deposit of 432.

(A) 1800 (Compowno‘{\‘/‘}\ Lot V= QO('ﬂ

(B) 1850 Loes
, o000 e
(C) 1900 \‘_ § {
108 K

(D) 1950 e ©

;‘Lv: 3960 = 00 D + booo D
S D=, 6 e

3K -
LAV = Y320 D = 432 (6) T = 2000

(Z’) \u;w(m,\"l;/ " Y)K)

Raswer

10. Determine the nominal interest rate compounded semiannually that’s equivalent to a
nominal discount rate of 6% compounded quarterly.

\(a\
NG (S
(A) 3.07% %,’ celr I+ 5
B) 6.14% -
@ i —_— .53_63 =0l :ZCAF (“.Oi§3 3
(€) 6.59% —~t
i | .98
P |

(D) 12.28%

E) 13.17% | semigand penck

. ~(3) -
ot | {' % = (tqgg}

= @ = (47,



