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MAP 4170 Name:_________KEY__________________ 
Test 1 Date: September 15, 2020 
 
Show sufficient work and clearly mark your answers.  Each problem is worth 10 points. 
 
1. Account A credits interest using a simple interest rate of 5%.  Account B credits 

interest using a simple discount rate, d.  At time t = 5, the forces of interest in the two 
accounts are equal.  If 1000 is deposited into account B at time t = 0, how much will 
be in the account at time t = 5.  
 
(A)  1190   Account A    Account B 
 
(B)  1195   i = 0.05 simple   d - simple 
 
(C)  1200   𝑎(𝑡) = 1 + 0.05𝑡   𝑎(𝑡) = (1 − 𝑑𝑡)-. 
 
(D)  1205   𝛿0 =

1.12
.31.120

    𝛿0 =
4

.-40
 

 
(E)  1210     𝛿2 =

1.12
..52

    𝛿2 =
4

.-24
 

 
                                                        1.12

..52
= 4

.-24
			⇒ 			𝑑 = 0.0333⋯     

 
𝐵:		𝐴(5) = 1000𝑎(5) = 1000(1 − 5(0.0333⋯))-. = 1200 
 

 
2. Olivia is to receive payments of X in 2 years and Y in 5 years.  Aidan is to receive 

payments of 2X in 2 years and 5Y in 5 years.  Using an annual effective interest rate 
of 6%, the present value of Olivia’s payments is 460, and the present value of Aidan’s 
payments is 2025.  Determine X.   
 
(A)  100     𝑖 = 0.06			 ⇒ 			𝑎𝑎𝑓 = 1.06			 ⇒ 			𝑎𝑑𝑓 = .

..1A
= 𝑣 

 
(B)  103    (460 = 𝑋𝑣5 + 𝑌𝑣2) ∙ (−5) 
    2025 = 2𝑋𝑣5 + 5𝑌𝑣2 
(C)  106 
    −2300 = −5𝑋𝑣5 − 5𝑌𝑣2 
(D)  109    2025 = 2𝑋𝑣5 + 5𝑌𝑣2 
 
(E)  112    −275 = −3𝑋𝑣5 
 
    𝑋 = 5H2

I
𝑣-5 = 5H2

I
(1.06)5 = 103 
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3. Two 180-day T-Bills, one Canadian and the other US, each have a quoted rate of 6% 
and each have a redemption value of 1000.  If C is the price of the Canadian T-Bill 
and U is the price of the US T-Bill, determine the value of U – C.   
 
(A)   – 1.25   𝐶 K1 + 0.06 ∙ .L1

IA2
M = 1000 

 
(B)  – 0.50    ⇒ 			𝐶 = 971.26 
 
(C)  0.25    𝑈(1 − 0.06 ∙ .L1

IA1
)-. = 1000 

 
(D)  1.00    ⇒ 			𝑈 = 970 
 
(E)  1.75    ∴ 			𝑈 − 𝐶 = −1.26 
 
 
 
 
 
 
 
 

4. Using the same nominal discount rate, d, compounded semiannually, a payment of 
1000 at the end of 10 years has the same present value as a payment of 590 at the end 
of 5 years.  Determine d.  
 
(A)  4.56%   𝑑 = 𝑑(5) 			⇒ 			 4

5
= 𝑠𝑒𝑑𝑟			 ⇒ 			1 − 4

5
= 𝑠𝑑𝑓 = 𝑣 

 
(B)  5.14%   1000𝑣51 = 590𝑣.1 			⇒ 			 𝑣.1 = 0.59 
 
(C)  7.81%   ∴ 			 (1 − 4

5
).1 = 0.59			 ⇒ 			𝑑 = 0.10279⋯ 

 
(D)  9.12% 
 
(E)  10.28% 
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5. Given a simple interest rate of 4%, determine the ratio 4T
UV

 where 𝑑W is the annual 
effective discount rate for the fourth year, and 𝑖2 is the annual effective interest rate 
for the fifth year.  
 
(A)  ..5

..A
       𝑖 = 0.04	simple			 ⇒ 			𝑎(𝑡) = 1 + 0.04𝑡 

 
(B)  ..A

.51
       𝑑W =

^(W)-^(I)
^(W)

= ...A-...5
...A

= 1.1W
...A

 
 
(C)  .51

..A
       𝑖2 =

^(2)-^(W)
^(W)

= ..51-...A
...A

= 1.1W
...A

 
 
(D)  ..A

..5
       ∴ 			 4T

UV
= 1 

 
(E)  None of the above 
	
	
	
	
	
	

6. An account credits interest using a force of interest 𝛿0 =
1.520_`.V

.30`.V
.  A deposit at time  

t = 0 doubles after n years.  Determine n.  
 
(A)  6     𝛿0 =

1.520_`.V

.30`.V
= .

5
∙ 1.20

_`.V

.30`.V
   𝑓(𝑡) = 1 + 𝑡1.2 

          𝑐 = .
5
 

(B)  7 
 
(C)  8     𝑎(𝑡) = Kb(0)

b(1)
M
c
= (1 + 𝑡1.2)1.2 = d1 + √𝑡 

 
(D)  9     𝑋 ∙ 𝑎(𝑛) = 2𝑋			 ⇒ 			𝑎(𝑛) = 2 
 
(E)  10           ⇒			d1 + √𝑛 = 2 
 

            ⇒ 			𝑛 = 9 
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7. An account credits interest using a simple discount rate of 10% for the first year, an 
annual effective discount rate of 10% for the second year, and a force of interest of 
10% thereafter.  An amount X is deposited into the account at the beginning of the 
first year.  The accumulated value of the deposit is 1000 at the end of the fourth year.  
Determine X.  
 
(A)  660    (For	year	1)	𝑑 = 0.1	simple			 ⇒ 		𝑎(𝑡) = (1 − 0.1𝑡)-. 
 
(B)  670    (For	year	2)	𝑑 = 0.1	aedr			 ⇒ 		𝑎𝑎𝑓 = (0.9)-. 
 
(C)  680    (Thereafter)	𝛿 = 0.1			 ⇒ 		𝑎𝑎𝑓 = 𝑒1.. 
 
(D)  690    1000 = 𝑋 ∙ 𝑝𝑎𝑓1W = 𝑋 ∙ 𝑝𝑎𝑓1. ∙ 𝑝𝑎𝑓.5 ∙ 𝑝𝑎𝑓5W 
 
(E)  700    𝑝𝑎𝑓1. = 𝑎(1) = (0.9)-. 
 
    𝑝𝑎𝑓.5 = 𝑎𝑎𝑓 = (0.9)-. 
 
    𝑝𝑎𝑓5W = (𝑒1..)5 = 𝑒1.5 
 
    ∴ 		1000 = 𝑋 ∙ (0.9)-. ∙ (0.9)-. ∙ 𝑒1.5 			⇒ 			𝑋 = 663.17 
 
 
 
 

8. An account credits interest using simple interest rate, i.  A deposit at time t = 0 
accumulates to 300 after 2.5 years, and it accumulates to 350 after 5 years.  
Determine i.  
 
(A)  6%      𝑖 − 	simple			 ⇒ 			𝑎(𝑡) = 1 + 𝑖𝑡 
 
(B)  8%     350 = 300 ∙ 𝑝𝑎𝑓5.22 = 300 ∙ ^(2)

^(5.2)
= 300 ∙ .32U

.35.2U
 

 
(C)  10%    ∴ 		𝑖 = 0.08 
 
(D)  12% 
 
(E)  14% 
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9. Using a nominal interest rate, 𝑖(5), the total present value of payments of 400 at the 
end of two years and 600 at the end of four years is 908.20.  Determine 𝑖(5).   
 

(A)  1.50%   U(s)

5
= 𝑠𝑒𝑖𝑟			 ⇒ 			𝑠𝑑𝑓 = K1 + U(s)

5
M
-.
= 𝑣 

 
(B)  1.52%   908.20 = 400𝑣W + 600𝑣L 
     quadratic	in	𝑣W; 𝑎 = 600, 𝑏 = 400, 𝑐 = −908.2 
(C)  3.00% 

     𝑣W = -W11±dW11s-W(A11)(-|1L.5)
5(A11)

= 0.94133⋯ 
(D)  3.05% 

     ∴ 			 K1 + U(s)

5
M
-W
= 0.94133⋯ 			⇒ 			 𝑖(5) = 0.03045⋯ 

(E)  3.10% 
 
 
 
 
 
 
 
 
 
 

10. At an annual effective interest rate of 8%, determine the equivalent monthly effective 
interest rate, m, and the equivalent bi-annual effective interest rate, b. 
 
(A)  m = 0.64% and b = 16% 
 
(B)  m = 0.67% and b = 16%   𝑖 = 0.08	𝑎𝑒𝑖𝑟			 ⇒ 			𝑎𝑎𝑓 = 1.08 
 
(C)  m = 0.64% and b = 16.64%   𝑚 = 𝑚𝑒𝑖𝑟			 ⇒ 			𝑚𝑎𝑓 = 1 + 𝑚 
 
(D)  m = 0.67% and b = 16.64%   𝑏 = 𝑏𝑎𝑒𝑖𝑟			 ⇒ 			𝑏𝑎𝑎𝑓 = 1 + 𝑏 
 
(E)  m = 0.80% and b = 16% 
 
     𝑎𝑎𝑓 = 𝑚𝑎𝑓.5 			⇒ 			1.08 = (1 + 𝑚).5 
       			⇒ 			𝑚 = 0.00643⋯ 
 
    𝑎𝑎𝑓5 = 𝑏𝑎𝑎𝑓			 ⇒ 			 1.085 = 1 + 𝑏 
       			⇒ 			𝑏 = 0.1664 
 


