Math 121

Review for Test Two

Name______________

1. A savings and loan take a $7000 note on a client for 120 days at 18% simple interest.  After 30 days, the savings and loan must close their doors, so they sell the note to a bank at face value.  What annual percentage rate does the bank make on the note?  Use one year = 360 days.  (A note is a written promise to pay).
2. A $500 note is paid off with a check for $543.75.  If the annual percentage is 12.5% simple interest, how long was the note held?

3. Bill decides to start saving for his first new car with the goal of having $28,000 towards the purchase of the car in six years.  To do this, he starts an annuity which pays 9.6% compound monthly.  What should his monthly payments be in order to meet his goal?

4. How long will it take $5000 to grow to $7500 in an account paying 8.25% interest compounded monthly?

5. A loan is made for a $23000 car.  The purchaser must pay 20% down and finance the remainder at 5.25% compounded quarterly over five years.  As an alternative to the long-term financing, the dealer will hold a note on the original value of the car for one year for 10% interest and the purchaser makes a balloon (one-time) payment for the entire amount at the end of the year.  Which is a better deal for the purchaser?
6. A bank advertises 7.25% compounded daily on its note, while a savings and loan advertises 7.2% compounded continuously for the same note.  Which has the better deal?  (Use effective interest to determine your choice).

7. A client pays off a $2500 note after 30 months with a $3562.43 check.  The note is compounded monthly.  What is the annual percentage rate on the note?

8. Beth started an annuity 12 years ago by putting $250 each month into an account, which pays 8.4%, compounded monthly (a total of 144 payments).  She now wishes to withdraw $800 out each month from the same account.  How long will she be able to do this before the account is exhausted is she no longer puts any money into the account?
9. A savings account boasts 6.45% interest compounded annually.

a. What is the effective rate of interest?

b. How long will it take for the principle to double?

c. Use the rule of 72’s to estimate the double time.

d. How long will it take for the account to reach 4.5 times the original amount?

10. A family bought a home 12 years ago for $89500.  They were required to put 6% down and finance the rest at 5.4% compounded monthly for 30 years.  This year-after 148 payments-they sold their home for $123500.
a. What was their monthly mortgage payment?

b. What equity did they have in the home assuming total costs for selling the home was $8570?

11. A pilot has negotiated the purchase of a private plane for $147000 by agreeing to pay 18% down and making a balloon (one-time) payment at the end of five years for the balance.  She invests in a sinking fund paying 8.16% compounded quarterly to meet her balloon payment.  What should she pay each quarter so that the entire payment will be available at the end of five years?

12. Cindy paid $600 each month into an account paying 7.26% compounded monthly for eight years.  At the end of this time, she rolled over the entire amount into an IRA paying 8.25% compounded quarterly and let it set for 23 years until she retired.  What was the value of the IRA upon retirement?

13. You can afford to make only $150 payments each month into an account paying 6.39% compounded monthly.  How long will it take for the annuity to accumulate $5000?

14. How much interest is paid in the seventh year of a twenty year loan for $86000 if monthly payments are made?  The loan charges 4.8% compounded monthly.

Solutions
1.  I = P r t   =  7000 (0.18)(120 / 360)  = 420
     420 = 7000 r [(120-30) / 360]:     r = 0.24 ,  r = 24 %
2.  A = P ( 1 + r t ) 

     543.75 = 500 (1 + .125 t):    t = 0.7 years

3.  
[image: image1.wmf](

)

i

i

pmt

FV

n

1

1

-

+

=


     
[image: image2.wmf](

)

008

.

0

1

008

.

0

1

28000

72

-

+

=

pmt

   :   pmt = $289.09

4.  A = P(1+i)n  
     7500 = 5000(1.006875)n  :    n = 59.18 months = 4.93 years

5.  (0.8) (23000) = 18400
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  ;   pmt = $1052.02

      $1052.02 (20) = $21040.40 :  I =  $21040.40 - $18400 = $2640.40
      Balloon:  I = P r t :  I = 23000 (0.1) (1) = $2300.00

      The balloon is better by paying $340.40 less in interest.

6.  Bank:  re = (1 + i)m – 1

Savings and Loan:  re = er – 1
                     = 1.000199365 – 1                                               = e0.072 – 1 
                     =  0.0752 = 7.52 %  (better deal)

 = 0.0747 = 7.47 %  
7.   A = P(1+i)n  

       3562.43 = 2500(1 + i)30
        1.42497(1/ 30) = 1 + i

        i = 0.011875

        r = i (12) = 0.1425 = 14.25 %
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          0.54078 = 1 – 1.007-n
     -n = ln(0.4592)/ ln (1.007) : n = 111.6;  but n = 12 t, now 111.6 = 12 t, so t = 9.3 yrs                                                                                

9.  a.  re = 1.06451 -1 = 0.0645 = 6.45 %
b. 2 = 1.0645t:  t = ln(2) / ln (1.0645)  = 11.1 years

c. d ~ 72 / 6.45 ~ 11.2 yrs.

d. t = ln(4.5) / ln(1.0645) = 24.1 yrs.

10.  a.  (.94)(89500) = 84130
            
[image: image9.wmf](

)

i

i

pmt

PV

n

-

+

-

=

1

1


           
[image: image10.wmf](

)

0045

.

0

0045

.

0

1

1

84130

360

-

+

-

=

pmt

 ;    pmt = $472.42
         b.  
[image: image11.wmf](

)

i

i

pmt

UB

x

n

)

(

1

1

-

-

+

-

=


              
[image: image12.wmf](

)

0045

.

0

0045

.

0

1

1

42

.

472

212

-

+

-

=

UB

 ;  UB = $64456.73

             $123500 - $64456/73 - $8570 = $50473.27

11.  (0.82)(147000) = 120540
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  ;  pmt = $4941.30
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  ;  FV = $77786.06

        A = P(1+i)n   = 77786.06(1.020625)92  = $508853.03
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         1.1775 = 1.005325n  ;   n = 30.8 months = 2.6 years
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 ;  pmt = $558.10  

        At the end of 6th year [ 240 – 6(12) = 168]:
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         At the end of 7th year [ 240 – 7(12) = 156]:
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        The Principle paid in the 7th year is:

         $68175.94 - $64674.82 = $3501.12

         Total paid:  $558.10 (12) = $6697.20

         Interest paid:  $6697.20 - $3501.12  = $3196.08
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