Review for Test 3
Math 111: College Algebra

Format

· The exam will be 4-5 pages in length, 8-12 questions and will last 50 minutes.

· It is a paper and pencil exam.
· You will need to show your work.
· You may use a graphing calculator.  
· You must be able to answer warm up questions and paraphrase mathematical quotes such as those found at: 

http://www-groups.dcs.st-andrews.ac.uk/~history/Quotations/Erdos.html
Basic Content.

· You are responsible for sections 5.1-3 and 6.1-5.

· In addition to the material covered in the class, you are responsible for all of the basic facts you have learned since kindergarten.  These include the facts that Barack Obama is the President of the United States of America, 
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, and that 1/0 is undefined.
In Studying . . .

· You should be comfortable with all review materials: http://people.highline.edu/dwilson/2015.1_Winter/Math_111/home_tests.php
· You should be able to work through every question from a handout.

· You should be able to solve every example done in class.

· You should be able to solve every homework question (or at least 80% of them).

Ideas that may help with test prep …

· Review the most recent material first.

· Consider recopying your notes.

· Summarize your notes.  Make note cards for important formulas and definitions.  Set them aside once the definitions are known.

· Rework examples from class and homework questions (in this order).

· Look to the review exercises for additional practice.

· Practice like you will play – do you know the material without your notes when the clock is running.

· Study with a friend to have more fun.

· Look to online resources such as YouTube and the Khan Academy to fill in holes.

· Show up at least five minutes early for the exam.

Old skills you will need
· Solve THE linear equation.

Chapter 5: Logs and Exponentials.

a.) Know the graphs of exponential functions.
b.) Memorize the log rules.
c.) Understand how to read log notation.
d.) Be able to apply the log rules.

e.) Solve log and exponential equations.

f.) Work examples from class

g.) Solve basic compound interest exercises by hand (use logs to find the unknown exponent).

h.) Set up population models and use them to answer related questions.

Chapter 6: Mathematics of Finance

· You can use the TMV Solver on the calculator for everything but continuous compounding.

	N= 

I%= 

PV= 

PMT= 

FV= 

P/Y= 

C/Y= 

PMT: END BEGIN


· Work with Arithmetic Sequences (nth term and the sum of n terms).

· Work with Geometric Sequence (nth term and the sum of n terms).
· Do simple interest problems.

· Do compound interest problems with periodic and continuous compounding.

· Know the future value of an ordinary annuity.

· Be able to solve annuity questions.

· Be able to solve loan amortization questions.

· Be able to combine techniques on a problem.

The exam will take place on Friday.  The test will be at most 5 pages in length.  You may use a calculator; however you may not use notes or communicate with anyone else during the administration of the test.
A Few Practice Exercise
General Instructions: You may use the TMV Solver to answer problems.  Write down the parameters used in the TMV Solver, so partial credit can be assigned if the results aren’t quite right.  Again, assume the interest rates given are nominal (yearly) rates.  When working with money, round off the final answer to the nearest penny.

1.  What will be the future value of an annuity if $7,000 is deposited semiannually at a yearly rate of 7%, compounded every 6 months for 15 years?

2.  You are saving towards a house.  Towards this end, you put away $600 per month into an investment that is compounded monthly at 9%.  How much will you have after 6 years?

3.  You need $54,000 in 10 years for a vacation cabin.  How much do you need to put aside monthly into an account that is compounded monthly, at an annual rate of 7.5%?

4.  You plan to pay $150 per month into your IRA (Individual Retirement Account) for 29 years.  The IRA will be an account that guarantees a 7.8% nominal interest rate, compounded monthly.  What will you have in your account at the end of that time?

	Note:  There are restrictions on how much you can deposit in an IRA (or Roth IRA).  As of 2003, most people can deposit at most $3,000 each year into their IRA.  There is a clause that allows people over the age of 50 to deposit $3,500 in a year.  Also, you cannot make a deposit larger than your gross income for the year.


5.  Jane paid $200 per month into an IRA account for 20 years that paid 5.5%, compounded monthly.  At the end of that time, she “rolled-over” the money that was in her IRA into another account that earned interest continuously at a rate of 6%.  She simply left the money, without adding any additional amount, for another 10 years.  How much money did she have at the end of the 30 years?

6.  You estimate that you will need to replace your car in 5 more years.  The car you want will probably cost $25,000.  If you think you will get $3,000 for your present car, how much will you need to set aside in order to be able to pay cash for your car?  Assume your savings account will pay 5.5%, compounded monthly.

7.  For some IRA’s you only make annual contributions.  If you invest $3,000 annually in an investment that pays 12%, compounded annually, for 10 years, how much will you have?

8.  (Challenge Question) See if you can make a formula that will calculate the amount you will have after 10 years if you put $500 per month into an account that pays continuous interest of 6%.  (This will require you to modify the original annuity formula.  The original formula always assumes the payment period is the same as the compounding period.  Try one of two approaches: (1) remember that 1-month is 1/12 of a year and go back and see how the original formula was developed.  Or (2) look at the problems at the end of the previous section and find the monthly interest rate that is equivalent to the continuous interest rate.)

9.   You went to “Electronics R Us” and purchased a stereo for $1,300.  They charge you 18% annual interest, compounded monthly, to carry your contract.  If you make monthly payments and the loan is to be paid off in 2 years, how much is your monthly payment?  What did that stereo really cost you?

10.   What would be your semi-annual payment if you borrow $13,000 at 6.7% interest for a period of 7 years? (Assume the interest is only compounded semi-annually also.  The formulas get a lot more complicated than given in the book if the compounding by the lender is done at a different rate than the payment schedule.)

11.   “Bob’s Sell-A-Dent” has a wide selection of used cars.  You can afford to pay at most $300 per month.  Bob offers to carry the loan contract at an annual rate of 11% for a period of 2 years.   A car that you wish to buy would cost you $7,000.  Is this car within your budget? (Show work to validate your answer)  What’s the minimum down-payment (to the nearest dollar) that would be required to bring the monthly payments within your budget?

12.   Suppose you buy a house and will have a mortgage of $125,000 to pay off over 29 years, paid off on a monthly basis, at an annual interest rate of 7.8%.   Find your monthly payment.  Find the amount of interest you paid.  (Did this surprise you?)

13.   If you’re allowed to make extra payments on your mortgage without penalty, many financial experts tell you to pay just a little more per month than you have to.  Suppose you make an extra $25 per month payment each month over your answer in problem (12.) above.  Solve the equation for t. (This extra payment will mean you will pay off your loan in a lesser amount months.  You will need to use logarithms to solve your equation.)  With your increased payment and lesser number of years, how much did you pay total for the house?  How much did you save over what you would have paid in problem (12.) above?

14.   Suppose you invest $400 per month into an account that pays 6% annual interest, compounded monthly, for 30 years.  At the end of that time, how much can you take out of the account monthly so that the account is used up in another 30 years? (Assume the account continues to be compounded monthly at 6%.)

15.  You are planning to buy a new car in 4 years that will probably have a price tag in the neighborhood of $32,000.  You start having $250 per month taken out of your paycheck that goes into a savings account (compounded monthly at 5.5% interest) for 4 years.   You then take out that money (to nearest dollar) and use it for a down payment on the car of your dreams.   If you talk the salesman down to a final price of $30,500, what will be your monthly payment if the financing is for 5 years, compounded monthly at 8.9%? (Assume you have the payment taken out automatically from your paycheck).  Also, what did you really pay for that car in terms of actual money out of your paycheck over all those years?

16.  (Challenge question … see #8) Suppose you have $400,000 in a retirement fund that is being compounded continuously at 6%.  How much will you take out each month if you plan to use up all the money in 20 years?  Hint: This is not the “usual” case, since the compounding is being done continuously, whereas the payments are taken out monthly.   Go back to the section on effective interest rate, and use the ideas there to find what monthly interest rate is the same as the continuous interest rate.

Solutions to Odd Exercises
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	5.
$158,752.97

	

	7.
$52,646.21

	

	

	9.
[image: image5.wmf]12(2)

0.18/12

1300$64.90

1(10.18/12)

Pmt

-

==

-+


Since you made 24 payments of $64.90, the stereo cost 24(64.90) or $1,557.60.  The extra over the $1,300 is the interest you paid.

	

	11.
We need an approximate down payment of $564.  

	

	13.         We need to solve the equation below for m.  This is another job for logarithms.
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m  316.2 months (26 years 4 months)

(take the log of both sides and solve for m.)

316 months at $932.73 per month gives a total of $294,742.68, a savings of $21,147.36.  If you use 316.2 for your value of m, you’ll get an answer of $20,960.81 for savings.

	

	15.
You will save $13,388.21.  You take out $13, 388.00 for your down payment.

What you still owe is $30,500-$13,388 = $17,112.

This will be the loan you take out.  Your monthly payment is $354.39.
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