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Chapter 3
1.
The equation of value using a comparison date at time 
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2.
The down payment (D) plus the amount of the loan (L) must equal the total price paid for the automobile. The monthly rate of interest is  
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 and the amount of the loan (L) is the present value of the payments, i.e.
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Thus, the down payment needed will be
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The monthly interest rate on the first loan (L1) is 
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The monthly interest rate on the second loan (L2) is 
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The payment on the second loan (R) can be determined from
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giving
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A’s loan: 
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  so that the total interest would be
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B’s loan: The annual interest is
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  so that the total interest would be
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Thus, the difference is
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5.
Using formula (3.2), the present value is
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This expression then becomes
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6.
We are given 
[image: image21.wmf]1

,

n

n

v

ax

i

-

==

  so that 
[image: image22.wmf]1.

n

vix

=-

  Also, we are given 
[image: image23.wmf]2

2

1

,

n

n

v

ay

i

-

==

  so that 
[image: image24.wmf]2

1.

n

viy

=-

  But 
[image: image25.wmf](

)

2

2

nn

vv

=

 so that 
[image: image26.wmf](

)

2

11.

iyix

-=-

  This equation is the quadratic 
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  Then applying formula (1.15a), we have 
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7.
We know that 
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  and directly applying formula (3.8), we have 
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8.
The semiannual interest rate is 
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  The present value of the payments is


[image: image33.wmf](

)

(

)

219

10010015.877478.01969$2389.72.

aa

+=+=

&&&&


9.
We will use a comparison date at the point where the interest rate changes. The equation of value at age 65 is
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so that 
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to the nearest dollar.

10.
(a)
Using formulas (3.1) and (3.7)
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(b)
Using formulas (3.3) and (3.9)
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(c)
Each formula can be explained from the above derivations by putting the annuity-immediate payments on a time diagram and adjusting the beginning and end of the series of payments to turn each into an annuity-due.
11.
We know that
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Thus, 
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Finally,
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12.
We will call September 7,  
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so that
          March 7,  
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where time t is measured in quarters. Payments are made at 
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13.
One approach is to sum the geometric progression
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The formula also can be derived by observing that
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by splitting the 45 payments into 3 sets of 15 payments each.

14.
We multiply numerator and denominator by 
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Therefore 
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15.
The present value of annuities X and Y are:
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We are given that 
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so that
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16.
We are given 
[image: image64.wmf]510

105

3

aa

=×

 or 
[image: image65.wmf]510

105

3

vava

=

 and 
[image: image66.wmf]105

510

11

3.

vv

vv

ii

--

=



Therefore, we have 
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which is a quadratic in 
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rejecting the root 
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17.
The semiannual interest rate is 
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 The present value of the annuity on October 1 of the prior year is 
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to the nearest dollar.

18.
The equation of value at time 
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19.
We are given 
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  The equation of value at time 
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Therefore, 
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20.
The equation of value at age 60 is 
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to the nearest dollar.

21.
Per dollar of annuity payment, we have 
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Per dollar of annuity payment, we have
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Finally,
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23.
(a)
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(b)
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(c)
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At time 
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Now using a financial calculator, we find that 
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Thus, the balloon payment is
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At time 
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Let n be the number of years full withdrawals of 1000 can be made, so that the equation of value is
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Using a financial calculator we find that only 
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27.
(a)
The monthly rate of interest is 
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(b)
Applying formula (2.2) we have
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The answer is 
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We have 
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Multiplying through 
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and 
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30.
We have the following equation of value
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Solving for i, we obtain
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31.
We are given that the following present values are equal
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Using the financial calculator
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and solving we obtain 
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(b)
The present value is
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(c)
Answer (b) is greater than answer (a) since the last four payments are 
discounted over the first three years at a lower interest rate.

33.
(a)
Using formula (3.24)
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(b)
Using formula (3.23)
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34.
Payments are R at time 
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 The present value of these payments is equal to P. Thus, we have
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and
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35.
The payments occur at 
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36.
We know that 
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by summing the first n positive integers.

37.
We have 
[image: image163.wmf](

)

(

)

(

)

22

2

11

,

2

log2log1

log

1

at

t

tt

t

==

+

+-+

+

 so that 
[image: image164.wmf](

)

1

2

2

log.

1

t

at

t

-

+

=

+



Now
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38.
The accumulated value of 1 paid at time t accumulated to time 10 is
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Then
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39.

[image: image168.wmf]11111

A:   PV4.8553

1.011.021.031.041.05

B:   AV1.041.031.021.011.005.1000

A

B

=++++=

=++++=



and taking the present value
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The answers differ by 4.8571 - 4.8553=.0018.

40.
The present value of the payments in (ii) is 
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The present value of the payments in (i) is
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Equating the two values we have the quadratic 
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rejecting the negative root. Now 
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41.
We have the equation of value at time 
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We are given that 
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42.
At time 
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so that
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43.
The present values given are:
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(ii)
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[image: image191.wmf](

)

(

)

(

)

(

)

(

)

2

211621

nnnn

vvvv

-+-=-

 which simplifies to the quadratic

[image: image192.wmf]2

101330.

nn

vv

-+=



Solving,
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rejecting the root 
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44.
An equation of value at time 
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Thus, we have
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45.
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using formula (3.3) twice and recognizing that there are 26 terms in the summation.
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