ENSC 201 Mid-Term 1: October 15, 2014
This is a closed-book exam.  Calculators may be used. In consulting interest tables, all interest rates may be rounded off to the nearest integral percentage. Please mark your name, number, and answers to the multiple-choice part on the bubblesheet, and write your long answer on the answer paper.
Section I: Long-Answer Question (20)
On 1 January 2014, Frank Jenson bought a used car for $7,200 and agreed to pay for it as follows: one-third down payment; the balance to be paid in 36 equal monthly payments, the first payment due on 1 February 2014. The dealership charges Frank an annual interest rate of 9%, compounded monthly.

(a) What is the amount of Frank’s monthly payment?

(b) During the summer, Frank made enough money that he decided to pay off the entire balance due on the car as of 1 October. How much did Frank owe on 1 October?
A nominal rate of 9% per annum is equivalent to an effective monthly rate of 0.75% (4 points)
(a) So Frank’s monthly payment = 2/3 ($7,200) (A/P, 0.75%, 36) (6 points)





   = $4,800 (0.0318)






   = $152.64 (2 points)

(b) Frank owed the October 1 payment plus the present worth of the 27 additional payments.



Balance 
= $152.64 + $152.64 (P/A, 0.75%, 27) (6 points)


= $152.64 (1 + 24.36)



= $3,870.95 (2 points)
Question: Can we calculate the amount Frank owes from the equation

Amount still owed = 4,800 – 8 × 152.64 ?

Answer: No, we can’t, because the $152.64 payments don’t all go to paying off the principal; they also include interest on the amount Frank owes.
Section II: Multiple Choice (20)
1) I have just started a company to make widgets, and have borrowed money from various sources to set up a production line. What method might I use to calculate my MARR?
a) Write down an expression for the present worth of all cashflows associated with the widget-making project, equate it to zero, and solve for the interest rate.
b) Write down an expression for the future worth of all cashflows associated with the widget-making project, equate it to zero, and solve for the interest rate.
c) Find the weighted average of the interest rates on the money I’ve borrowed and take it as a lower bound on the MARR 

d) Since it’s my company, I can choose the MARR to be anything I like
2) I need to borrow $1,000, which I plan to pay back, in a single lump sum, in five years time. Bank A offers to lend me the money at 12% simple interest. Bank B offers to lend it to me at an annual interest rate of 9%, compounded monthly. Bank C offers me an annual rate of 10%, compounded annually. Bank D just wants me to promise to pay back $1,550. Which bank should I borrow from?
a) A ($1,600)
b) B ($1,566)
c) C ($1,771)
d) D ($1,550)
3) A sinking fund is:

a) Money that’s already spent, which plays no role in calculations

b) Regular installments of money set aside to pay for a future purchase

c) Regular installments of money used to pay off an existing debt

d) Regular installments of money received from an earlier investment

4) My MARR is 15%. I take out a $1,000 mortgage with a bank. Under the terms of this mortgage, I will pay back the mortgage in five equal annual payments over a five-year period, with the first payment due in a year’s time. The bank charges me 10% annual interest on the loan, compounded annually. What is the present worth, to me, of the cashflows associated with the mortgage?
a) $1,000 – 1,000(A/P,10%,5)(P/A, 15%,5)
b) $1,000 – 1,000(A/P,15%,5)(P/A, 10%,5)
c) $1,000 – 1,000(P/A,10%,5)(P/A, 15%,5)
d) $1,000 – 1,000(P/A,15%,5)(P/A, 10%,5)
5) I compare two projects. Project X involves an initial investment of $1,000 and a subsequent income of $A per year over the next five years, Project Y involves an initial investment of $1,000 and a payback of $F in five years time. At my current MARR, both projects have the same present worth. If my MARR increases, which project will have the greater present worth?
a) If the present worths are equal for one MARR, they must also be equal at any other MARR
b) Project X
c) Project Y
d) Can’t tell without more information

6) In order to calculate the internal rate of return, I should:
a) Plot present worth (PW) of the project versus interest rate and solve for PW = 0
b) Plot present worth (PW) of the project versus interest rate and find the maximum value

c) Plot present worth (PW) of the project versus interest rate and find the minimum value

d) Plot present worth (PW) of the project versus time and find the break-even point
7) On October 15, 2016, I will be promised a series of N payments of $A, the first one to be made then, subsequent payments every October 15.  If my MARR is i, the value of this series of payments to me today [Wednesday October 15, 2014] is:

a) A(P/A,i,N)(F/P,i,1)
b) A(P/A,i,N)

c) A + A(P/A,i,N)

d) A(P/A,i,N)(P/F,i,1)
8) In order to calculate the approximate external rate of return (ERR), I should:
a) Bring all cash inflows forward to the end of the project at the auxiliary rate of return and all cash outflows forward at the ERR
b) Bring all cash flows forward to the end of the project at the auxiliary rate of return 
c) Bring all cash flows forward to the end of the project at the ERR

d) Bring all cash inflows forward to the end of the project at the ERR, and all cash outflows to the beginning of the project at the auxiliary rate of return
9) A project involves an initial outlay of $1000, and yields a return of $1168 after two years.  What is the highest value of MARR at which this project would be a worthwhile investment?

a) 8%

b) 9%

c) 10%

d) 21%

10) A project involves an initial outlay of $1,000 and a baseline annual income of $A, starting next year. At the end of year 2, this income increases to $A + B, and increases by a further $B a year until the end of year 8, at which point the project comes to an end. If my MARR is i%, what is the present worth of the project to me?
a) -$1,000 + (A + B(A/G,i,8))(P/A,i,8)

b) -$1,000 + (B + A(A/G,i,8))(P/A,i,8)

c) -$1,000 + (A + B(A/G,i,8))(A/P,i,8)
d) -$1,000 + (B + A(A/P,i,8))(G/A,i,8)
