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Chapter 8

Chapter 8
1.
Let X be the total cost. The equation of value is 
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The unknown rate j can be found on a financial calculator as 3.503%. The effective rate of interest i is then
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2.
Per dollar of loan we have 
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and the equation of value 
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The unknown rate j can be found on a financial calculator as .01221. The APR is then 
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3.
The equation of value is
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The unknown rate j can be found on a financial calculator as .025. The APY is then
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4.
(a)
Amount of interest = Total payments − Loan amount




Option A:  
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Option B:  
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Difference in the amount of interest = 1,000.00 − 794.28 = $205.72.

(b)
The equation of value is 
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Using a financial calculator 
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(c)
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 since the amortization rate directly gives the APR in the absence of any other fees or charges.
5.
Bank 1: 
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Bank 2: We have 
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Bank 3: We have 
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Therefore 
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6.
(a)
The United States Rule involves irregular compounding in this situation. We have
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(b)
The Merchant’s Rule involves simple interest throughout. We have
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7.
(a)
The interest due at time 
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.  Since only 500 is paid, the other 500 is capitalized. Thus, the amount needed to repay the loan at time 
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(b)
Under the United States Rule, the interest is still owed, but is not capitalized. Thus, at time 
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 the borrower owes 500 carryover from year 1, 1000 in interest in year 2, and the loan repayment of 10,000 for a total of $11,500.

8.
(a)
The equation of value is 
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Now solving the quadratic we obtain
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so that 
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(b)
The method of equated time on the payments is 
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This method then uses a loan of 1000 made at time 
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 The equation of value is 
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9.
Consider a loan 
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 with level payments to be repaid by n payments of 1 at regular intervals. Instead the loan is repaid by A payments of 1 each at irregular intervals. Thus, 
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 represents the finance charge, i.e. total payments less the amount of loan.


If B is the exact single payment point then 
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 is the present value of total payments or the amount of the loan. Thus, 
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 is the finance charge per 1000 of payment and there are A payments. Thus, 
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 is the total finance charge.

10.
The monthly payments are:
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To make the two options equal we have the equation of value
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and solving for the effective rate i, we obtain 
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 or 14.3%.

11.
(a)
The monthly payments are
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Option A has the lower payment and thus is more attractive.


(b)
If the down payment is D, then the two payments will be equal if
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Therefore,
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12.
The monthly rate of interest equivalent to 5% effective is 
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The present value of these payments at 12% compounded monthly is
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Thus, the cost to the dealer of the inducement is
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13.
(a)
Prospective loan balance for A is 
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Prospective loan balance for B is 
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(b)
The present value of the cost is the present value of the payments minus the present value of the equity in the automobile.



Cost to A:
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Cost to B:
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14.
(a)
Formula (8.6) is 
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(b) The equation of value is
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Using a financial calculator, we find that 
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(c)
The equation of value is


[image: image61.wmf](

)

12

12

12

12

20,000300375.2416,000800

19,700375.2416,800.

j

j

j

j

av

av

-=++

=+




Using a financial calculator, we find that 
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 monthly.

15.
We modify the formula in Example 8.4 part (2) to 
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Using a financial calculator, we find that 
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 monthly. The nominal rate of interest convertible monthly is 
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. This compares with the answer of 7.43% in Example 8.4. Thus, the effect of making a security deposit that does not earn interest is significant.

16.
(a)
The NPV of the “buy” option is 
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(b)
The NPV of the “lease” option is
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(c)
The “buy” option should be chosen since it is the least negative.

17.
(a)
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(b)
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Use a financial calculator to find 
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or 9.17%.
18.
The interest saved by this payment scheme is the interest in each even-numbered payment in the original 
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 payment amortization schedule. Thus, we have 
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19.
At time 
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 the accumulated value of the construction loan is 
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which becomes the present value of the mortgage payments. Thus, we have the equation of value
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to the nearest dollar. The 12th mortgage payment is equal to P, since it is before the payment doubles. Also, note the annuity-due, since the first mortgage payment is due exactly two years after the initial construction loan disbursement.
20.
The loan origination fee is 
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The mortgage payment is 
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Loan balance at 
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Loan balance at 
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Adjusted loan 
[image: image82.wmf]*100,000200098,000.

L

=-=



Thus, the equation of value becomes
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and solving the quadratic
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Finally, 
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21.
There are 
[image: image86.wmf]10440

´=

 payments on this loan. The quarterly interest rates are 
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22.
(a)
The equation of value is
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(b)
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23.
The payment on the assumed mortgage is 
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The loan balance 
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 The amount of the “wraparound” mortgage is 
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24.
The equity in the house will be
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to the nearest dollar.

25.
The monthly payment is 
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(a)
All the early payments are principal, so
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(b)
All interest is paid from the first payment, so
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(c)
The ratio 1200/1308 of each payment is principal, so


[image: image103.wmf](

)

4

1200

12004109$800.

1308

B

æö

=-=

ç÷

èø



(d)
The interest in the first four payments is
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26.
Under the direct ratio method
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Therefore 
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27.
The total payments are 
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which sum to 4899. We then have
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28.
We are given:
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Taking reciprocals
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We have two equations in two unknowns which can be solved to give
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Now taking the reciprocal of formula (8.19)
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so that 
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29.
For annual installments R, we have 
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For the amortized loan, we have
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Equating the two we have
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However, since 
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30.
We have
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However, these interest payments do not earn additional interest under simple interest. The finance charge is the sum of these interest payments
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which can be solved to give formula (8.14)
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31.
The reciprocal of the harmonic mean is the arithmetic mean of the two values given. In symbols,
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32.
(a)
The outstanding loan balances are
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after 
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 payments have been made. Since r payments are enough to pay K, then 
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Finally, applying formula (8.13) and multiplying numerator and denominator by 
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 we obtain
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(b)
The first 
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 payments are all interest, so that the outstanding balances are all equal to L followed by
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Again applying formula (8.13)
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(a)
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34.
The present value of the depreciation charges is 
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Using a financial calculator, we obtain 
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We have the following:
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      Now substituting (i) into (ii), we have
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36.
Under the constant percentage method
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The depreciation charges constitute an annuity whose payments vary in geometric progression. The accumulated value is
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37.
Under the sum of the years digits method
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and solving 
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 The level depreciation charge over the next six years will be
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38.
Machine I: 
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Machine II: 
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Equating the two and solving for S gives
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39.
Under the compound interest method
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Continuing thereafter on the straight-line method gives
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40.
Machine A: 
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   and the present value of these depreciation charges is
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Machine B: 
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   The pattern of depreciation charges is
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   The present value of these depreciation charges is
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   Now evaluating 
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   and solving 
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We have
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Now 
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After several steps of algebraic manipulation we find that
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43.
Equating periodic charges, we have
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This simplifies to
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44.
Plastic trays:



To cover 48 years, six purchases will be necessary at the prices: 
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The present value of these purchases is
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Metal trays:



Two purchases will be necessary at the prices: 
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The present value of these purchases is
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45.
Without preservatives the periodic charge for the first 14 years is
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For the next 14 years it is 
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With preservatives we replace 100 with 
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 and 14 with 22 to obtain
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Equating and solving for X we obtain 
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46.
We can equate periodic charges to obtain
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47.
Machine 1:


       For the first 20 years periodic charges are
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       The present value is
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For the next 20 years it is 
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Machine 2:
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     The present value is
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     The capitalized cost is
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Since Machine 2 produces output twice as fast as Machine 1, we must divide by 2 before equating to Machine 1. Finally, putting it all together we obtain
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48.
The sinking fund deposit is
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From (i), (ii), and (iii) we obtain
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From (ii), (v), and (vi) we obtain
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Thus, we have two equations in two unknowns which can be solved to give
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