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Chapter 4

1.
The nominal rate of interest convertible once every two years is j, so that 
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The accumulated value is taken 4 years after the last payment is made, so that
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2.
The quarterly rate of interest  j is obtained from
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The present value is given by 
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3.
The equation of value at time 
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so that
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4.
Let the quarterly rate of interest be j. We have 
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Using the financial calculator to find an unknown j, set 
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5.
Adapting formula (4.2) we have
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6.
(a)
We use the technique developed in Section 3.4 that puts in imaginary payments and then subtracts them out, together with adapting formula (4.1), to obtain
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Note that the number of payments is 
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(b)
Similar to part (a), but adapting formula (4.3) rather than (4.1), we obtain
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Again we have the check that 
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7.
The monthly rate of discount is  
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 From first principles, the present value is

[image: image20.wmf](

)

(

)

(

)

(

)

(

)

120

612114

6

1.9925

3001.9925.9925.9925300

1.9925

-

éù

++++=

ëû

-

L



upon summing the geometric progression.

8.
Using first principles and summing an infinite geometric progression, we have
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and
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9.
Using first principles with formula (1.31), we have the present value 
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and summing the geometric progression
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10.
This is an unusual situation in which each payment does not contain an integral number of interest conversion periods. However, we again use first principles measuring time in 3-month periods to obtain 
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11.
Adapting formula (4.9) we have
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Note that the proper coefficient is the “annual rent” of the annuity, not the amount of each installment. The nominal rate of discount 
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The answer is
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12.
(a)
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(b)
The first term in the summation is the present value of the payments at times 
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13.
The equation of value is
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where n is the deferred period. We then have
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Now expressing the interest functions in terms of d, we see that
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We now have
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14.
We have
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Using the first two, we have the quadratic
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which can be factored 
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15.
Using a similar approach to Exercise 10, we have
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16.
Each of the five annuities can be expressed as 
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17.
The equation of value is
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18.
We have
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and
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Thus, 
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19.
Using formula (4.13) in combination with formula (1.27), we have 
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Now
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Thus,
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20.
Find t such that 
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21.
Algebraically, apply formulas (4.23) and (4.25) so that  
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Diagrammatically,
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22.
Applying formula (4.21) directly with 
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23.
The present value is 
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24. Method 1:              
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Method 2:              
[image: image89.wmf](

)

(

)

(

)

2

11

PV1

111

1.

nn

nn

n

IavIav

ii

a

vv

iiidd

¥¥

æö

=-=-+

ç÷

èø

æö

--

æö

=+==

ç÷ç÷

èøèø


25.
We are given that 
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26.
We are given:
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27.
The semiannual rate of interest 
[image: image96.wmf].16/2.08

j

==

 and the present value can be expressed as

[image: image97.wmf](

)

10

10.08

10.0810.08

10

3005030050

.08

10

300506250325.

.08

a

aDaa

A

AA

-

æö

+=+

ç÷

èø

-

æö

=+=-

ç÷

èø


28.
We can apply formula (4.30) to obtain
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29.
We can apply formula (4.31) 
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which is the answer.


Note that we could have applied formula (4.32) to obtain 
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 as an alternative approach to solve Exercise 28.
30.
The accumulated value of the first 5 deposits at time 
[image: image101.wmf]10

t

=

 is 


[image: image102.wmf](

)

(

)

(

)

(

)

5

5.08

10001.0810006.335931.469339309.57.

s

==

&&



The accumulated value of the second 5 deposits at time 
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The total accumulated value is 
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31.
We have the equation of value 
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or
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upon summing the infinite geometric progression. Finally, solving for k
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32.
The first contribution is 
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33.
Applying formula (4.30), the present value of the first 10 payments is
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The 11th payment is 
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34.
We have     
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Therefore
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35.
(a)
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(b)
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36.
We have
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37.
The payments are 1,6,11,16,…. This can be decomposed into a level perpetuity of 1 starting at time 
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We know that
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Thus, the present value becomes
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38.
Let j be the semiannual rate of interest. We know that 
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[image: image132.wmf]upon summing the infinite geometric prog
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39.
The ratio is
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40.
Taking the limit of formula (4.42) as 
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41.
Applying formula (4.43) we have the present value equal to
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Note that the upper limit is zero since 
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42.
(a)
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(b)
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The similarity to the discrete annuity formula (4.25) for 
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43.
In this exercise we must adapt and apply formula (4.44). The present value is
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The discounting function was seen to be equal to 
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 in Exercise 19. Thus, the answer is
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44.
For perpetuity #1 we have
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For perpetuity #2, we have


[image: image145.wmf][

]

(

)

(

)

24

2

4

2

1

120

1

so that   201201.953.71.

XvvX

v

Xv

+++==

-

éù

=-=-=

ëû

L


45.
We have
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46.
For each year of college the present value of the payments for the year evaluated at the beginning of the year is
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The total present value for the payments for all four years of college is
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47.
For annuity #1, we have  
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Denote the difference in present values by D. 
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(a)
If 
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(b)
We seek to maximize D.
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Multiply through by 
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 to obtain
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48.
We must set soil (S) posts at times 0,9,18,27. We must set concrete posts (C) at times 0,15,30. Applying formula (4.3) twice we have
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Equating the two present values, we have
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49.
We know 
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 From formula (4.42) we know that 
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 We now substitute the identities derived above for 
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50.
(a)
(1)  
[image: image172.wmf](

)

(

)

(

)

1

1111

11.

nnnn

tt

tt

n

n

tttt

ddd

avitivtvvIa

dididi

---

====

==+=-+=-=-

åååå




(2)  
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(b)
(1)  
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(2)
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