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Chapter 1

Chapter 1
1.   (a)  Applying formula (1.1)
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      (b)  The three properties are listed on p. 2.
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so that 
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is an increasing function.

(3)

[image: image6.wmf](

)

at

 is a polynomial and thus is continuous.

      (c)
Applying formula (1.2)



[image: image7.wmf](

)

(

)

[

]

(

)

(

)

2

2

22

1231213

2321223

21.

n

IAnAnnnnn

nnnnn

n

éù

=--=++--+-+

ëû

=++-+--+-

=+


2.   (a)   Appling formula (1.2)
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      (b)   The LHS is the increment in the fund over the n periods, which is entirely attributable to the interest earned. The RHS is the sum of the interest earned during each of the n periods.

3.   Using ratio and proportion
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4.   We have 
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       Solving two equations in two unknowns 
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[image: image15.wmf](

)

(

)

109

100100300.

53

a

a

==


5.   (a)   From formula (1.4b) and 
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     (b)   
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6.   (a)   
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     (b)   
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7.   From formula (1.4b)
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       so that
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8.   We have 
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 and using the result derived in Exercise 7
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9.   (a)   Applying formula (1.5)
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   so that
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      (b)   Similarly,
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   so that 
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10.  We have
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11.  Applying formula (1.6)
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12.  We have
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       and adapting formula (1.5)
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13.  Applying formula (1.8)
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14.  We have
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       so that
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      This type of analysis will be important in Sections 4.7 and 9.4.

15.  From the information given:
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       By inspection 
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 Since exponents are addictive with multiplication, we have 
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16.  For one unit invested the amount of interest earned in each quarter is:
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      Thus, we have
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17.  Applying formula (1.12)
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18.  We have 
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      and multiplying by 
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    which is a quadratic.

      Solving the quadratic


           
[image: image53.wmf](

)

11415

1

22

n

i

±++

+==

   rejecting the negative root.

      Finally,
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19.  From the given information 
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       The sum requested is 
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20.  (a)  Applying formula (1.13) with 
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     (b)  A similar approach using formula (1.18) gives
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21.  From formula (1.16) we know that 
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       Solving the quadratic
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      rejecting the root > 1, so that
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22.  Amount of interest:      
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       Applying formula (1.14)



[image: image68.wmf]336300/300

   and   

11300/300

dA

i

dAAA

===

---


       so that



[image: image69.wmf](

)

336300300

36100,800   and   $2800.

AA

AA

-=

==


23.  Note that this Exercise is based on material covered in Section 1.8. The quarterly discount rate is .08/4 = .02, while 25 months is 8
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       (a)  The exact answer is 



[image: image71.wmf](

)

25/3

25/3

500050001.02$4225.27.

v

=-=


       (b)  The approximate answer is based on formula (1.20)
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     The two answers are quite close in value.
24.  We will algebraically change both the RHS and LHS using several of the basic identities contained in this Section.
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25.  Simple interest:        
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       Simple discount:    
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       Thus,
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26.  (a)  From formula (1.23a)
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   so that
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      (b)  
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            so that
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27.  (a)  From formula (1.24)
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         (b)  
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28. (a) We have 
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       (b) Here we have an unusual and uncommon situation in which the conversion frequency is less frequent than annual. We have 
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29.  From formula (1.24)
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       so that
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30.  We know that
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       so that
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31.  We first need to express v in terms of 
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       and
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      Now
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32.  We know that 
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33.  (a)  Using formula (1.26), we have 
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   and
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      (b)  Formula (1.26) is much more convenient since it involves differentiating a sum, while formula (1.25) involves differentiating a product.
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        Equating the two and solving for t, we have
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35. The accumulation function is a second degree polynomial, i.e. 
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        Solving three equations in three unknowns, we have
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36.  Let the excess be denoted by 
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       which we want to maximize. Using the standard approach from calculus
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        so that
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37.  We need to modify formula (1.39) to reflect rates of discount rather than rates of interest. Then from the definition of equivalency, we have
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      and
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38.  (a)  From formula (1.39)
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   so that
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and using the formula for the sum of  the first n positive integers in the exponent, we have
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     (b)  From part (a)
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39.  Adapting formula (1.42) for 
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40.  
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 performing the integration in the exponent.
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41.  Compound discount:
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           using the approach taken in Exercise 37.
       Simple interest:  
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       Equating the two and solving for i, we have
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42.
Similar to Exercise 35 we need to solve three equations in three unknowns. We have
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which has the solution 
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43.  The equation for the force of interest which increases linearly from 5% at time  
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Now applying formula (1.27) the present value is
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44.  The interest earned amounts are given by
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Equating two expressions and solving for i
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45.
Following a similar approach to that taken in Exercise 44, but using rates of discount rather than rates of interest, we have
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Equating the two expressions and solving for d


[image: image157.wmf](

)

(

)

(

)

(

)

1

6

101661

10015011212.

dddd

----

-=--=-=



Finally, we need to solve for X.  Using A we have
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46.  For an investment of one unit at 
[image: image159.wmf]2

t

=

 the value at 
[image: image160.wmf]tn

=

 is



[image: image161.wmf](

)

(

)

(

)

]

(

)

(

)

(

)

  

1

 2 22

2

21

2

2ln1

2

1

1.

21

nn

n

t

dttdt

t

n

aneeen

d

-

-

-

-

òò

=====-

-



Now applying formula (1.13)
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and
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Finally, the equivalent 
[image: image164.wmf](

)

2

n

d

 is



[image: image165.wmf](

)

(

)

1

2

2

12

21121.

nn

n

dd

nn

-

éù

éù

=--=-=

ëû

êú

ëû


47.  We are given 
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We then have
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and the required ratio is 
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48.  (a)  
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   using the standard power series expansion for 
[image: image171.wmf].

e

d



(b)  
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    using a Taylor series expansion.

(c)  
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    using the sum of an infinite geometric progression.


(d)  
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    adapting the series expansion in part (b).
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(b)  
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(b)  (1)  
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