Name: 10/15/2020
Math 1108-L02, Math for Business: Finite Exam 1 Redo

You have 75 minutes to complete this exam. Answer all of the questions below to the best of your ability.
Show enough work that it is clear how you arrived at your answer. Box or circle your final answer to each
question. Use of a calculator is allowed. The last page of the exam contains a list of financial math
formulas. After the exam, save your solutions as a single PDF file with your fullname included in the
filename (more detailed instructions are available at http://johnadamski.com/1108L02£2020/ExamiRedo_
1108L02£2020.pdf). Then upload your solutions within 15 minutes to the following Dropbox folder.

’ https://www.dropbox.com/request/bFbYwOpAlQ9AP9Krczeb

1. (8 points) Your friend reluctantly agrees to loan you $20 so you can buy a metro card. However, your
friend is not very charitable, and is going to charge you an annual simple interest rate of 800%. If you
wait three weeks before paying your friend back, how much do you owe them? Assume 1 year = 52
weeks, and round your answer to the nearest penny.

2. (10 points) Suppose you purchase from the government a 20 year bond that earns 1.06% annual interest,
compounded semiannually. If the bond has a face value of $1000 (that is, the value of the bond will be
$1000 after 20 years), what is the purchase price of the bond?
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3. The graphs of the following three equations are shown below.

6z + 2y = 24, z+y=11, T+ 2y =12

(a) (8 points) Write a system of inequalities such that the solution region is the shaded region labelled
1.

(b) (8 points) Write a system of inequalities such that the solution region is the shaded region labelled
II.

(¢c) (8 points) Why is every linear objective function of z and y (e.g. z = ax + by) guarenteed to attain
both a maximum and minimum value over the shaded regions labelled I and II, but not III?
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4. (10 points) Suppose a young adult accepts a student loan of $10,000 that charges 9% annual interest,
compounded monthly. If payments of $100 are made at the end of each month, how many months will
it take to pay off the loan? Round up to the next whole number of months.
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5. Every month for 20 years Amy deposits $250 into an account that earns 2% annual interest, compounded
monthly. Just after making the final deposit, Amy withdraws all of the money in the account. She then
takes this large amount of money and deposits it into a second account earning 3% annual interest,
compounded monthly. At the end of every month for the next 20 years, Amy makes an equal size
withdrawal from the second account such that after the last withdrawal the balance in the second
account is $0.
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(a) (10 points) How much does Amy withdraw from the first account (and deposit into the second
account)?

(b) (10 points) How much does Amy withdraw from the second account each month?

(c) (8 points) What is the total amount of interest that Amy earns from both accounts?
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6. (20 points) A pottery hobbyist has decided to open a small online store to sell handmade ceramic mugs
and bowls. Each mug requires 3 ounces of clay, takes 2 hours to make, and sells for $22. Each bowl
requires 4 ounces of clay, takes 1 hour to make, and sells for $18. If she can only use 45 ounces of clay
each week, and can only devote 15 hours per week to pottery, how many mugs and how many bowls
should she make each week to maximize her sales?
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Financial Math Formulas
Simple interest

e | = interest
e P = principal

e r = annual interest rate (decimal)

e ¢t = time (years)

e A = account balance/future value

I = Prt ]A:
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Compound interest
e P = principal
e r = annual interest rate (decimal)

e n = number of compound periods per year

e ¢ = time (years)
e A = account balance/compound amount

e rp = effective rate/annual percentage yield
(APY)
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Future value of an annuity

e S, = future value of annuity
e n = total number of payment periods

e R = recurring payment

e | = interest rate per payment/compound period

e D, = future value of annuity due

’Dn:SnH—R

Present value of an annuity

e P = present value of annuity

e n = total number of payment periods

e R = recurring payment

e | = interest rate per payment/compound period

P =
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