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IE 343 Midterm Exam 
 

March 7th 2013 
 

Closed book, closed notes. 
 

Write your name in the spaces provided above. Write your name on each page as well, so that in the 
event the pages are separated, we can still your grade your exam. 
 
Show all of your work in the spaces provided.  
 
Interest rate tables are provided for you to use in questions that require numerical answers.  
 
For problems requiring expressions as answers, carry your solution to the point where the equation 
for each problem is specified. For example 
 
   1,000 (P/A, 4%, 5) + 2,500 (P/F, 4%, 5) – 4,000  
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Problem 1 
A large wood products company is negotiating a contract to sell plywood overseas.  The fixed cost 
that can be allocated to the production of plywood is $900,000 per month.  The variable cost per 
thousand board feet is $131.50.  The price charged will be determined by p = 600 – 0.05 D per 
1,000 board feet. 

(a)  Write expressions for total revenue (TR), total cost (TC) and Profit.  (4 points) 

 p = 600 - 0.05D;  Cf = $900,000/month; Cv = $131.50 per unit The unit demand, D, is one 
thousand board feet. 

Total Revenue = 600D – 0.05 D2 

Total Cost = 900,000 + 131.50D 

Profit = 600D - 0.05D
2 

- (900,000 + 131.50D) 

(b) Determine the optimal monthly sales volume for this product. (2 points) 

D* 
=a - Cv/2b = (600 – 131.50)/ 2(0.05) = 4,685 units/month 

 

(c) Calculate the profit and the total revenue at the optimal volume. (3 points) 

Profit = 600D - 0.05D
2 

- (900,000 + 131.50D) = [600(4,685) - 0.05(4,685)
2
] - [$900,000 + 

$131.50(4,685)] = $197,461.25 / month (maximum profit) 

Total Revenue =  $1713538.75 

 

(d) What is the domain of profitable demand during a month?  (5 points) 

 

𝐷! =   
468.5± 468.5! − 4(0.05)(9000000)

2(0.05)  

D1 = 2698 and D2 = 6672 

Range of profitable demand is 2,698 units to 6,672 units per month. 
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Problem 2 

Mr. Aggarwal invests $2,500 today in a private business that returns 12% simple interest rate per 
year.  After 6 years, he decides to end his business and reinvest his initial investment in addition to 
all interest he made during the six years into a bank account that pays 3% interest rate compounded 
annually for another 4 years.   What is the bank’s closing balance at the end of the 10th year?  (5 
points) 

 

Solution: 

I = 2500*0.12*6 = 1800 

After 6 years P = 4300 

Bank’s closing balance at the end of 10th year = 4300(1+0.03)4 = $4,839.69  
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Problem 3 

A man is considering investing an amount of money today into a bank account to receive $5,000, 
$4,000, $3,000, and $2,000, respectively, at the end of the first, second, third, and fourth quarters 
during a year. If the interest rate is 12% compounded quarterly, and the quarterly receipts are 
repeated forever. 

(a) Draw a cash flow diagram from the investor’s point of view. (3 points) 
      $5000   $5000   $5000 

       $4000           $4000          $4000 
      $3000       $3000       $3000 
     $2000      $2000    $2000 
            …. 
       1         2     3     …. 
 
 

     Investment 
 
 

(b) What is the capitalized worth that must be deposited to receive such payments? (use gradient 
series to receive full points) (6 points) 

A = 5000 – 1000 (A/G, 3%, 4) = 5000 – 1000 (1.4631) = 3536.9 

CW = 3536.9/0.03 = 117,896.67 
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Problem 4 

The following table contains the cash flows for four investment alternatives A, B, C and D.  If an 
investor with MARR=12% per year and Salvage value for all alternatives are neglected. Answer the 
questions below. 

 A B C D B-A B-C C-A D-A C-D B-D 
Capital Investment ($) 2,500 4,600 3,700 3,000 2,100 900 1,200 500 700 1,600 
Revenues (year 1 to 5) ($) 460 950 725 500 490 225 265 40 225 450 
Revenues (year 6 to 10) ($) 460 750 725 500 290 25 265 40 225 250 
Internal Rate of Return (%) 13 14 14.6 10.6 15.4 10.5 17.8 -3.9 29.8 21 

 

(a) Based on incremental analysis, which alternative is the most attractive to the investor?  
(briefly show your steps) (6 points) 
 
D is unacceptable (IRR < MRR) 
Based upon Capital Investment the order of the alternatives for incremental analysis is A, C, B. 
A is the base alternative. 
C is the next alternative; For C – A IRR>MARR, C is the winner 
B is the next alternative; For B – C IRR<MARR, C is the winner 
 
So, C is the most attractive alternative to the investor. 
 

 

(b) If MARR is zero%, what would be his most attractive alternative? Use PW method.   (4 points) 
 

PW(0)A = -2500 + 4600 = 2100 

PW(0)B = -4600 + 8500 = 3900 

PW(0)C = - 3700 + 7250 = 3550 

PW(0)D = -3000 + 5000 = 2000 

B would be the most attractive alternative.  
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Problem 5 

Consider the following two mutually exclusive alternatives for reclaiming a deteriorating inner-city 
neighborhood.  

 Alternative X Alternative Y 
Capital Investment ($) 100,000 100,000 
Revenue end of year 1 ($) 50,000 0 
Revenue end of year 2 ($) 51,000 0 
Revenue end of year 3 ($) 60,000 205,760 
IRR (%) 27.19% 27.19% 

 

(a) If MARR = 12% per year, which alternative is better?  Use FW method.  (5 points) 
 
 
FW(12)X= -100000(F/P, 12%, 3) +50000(F/P, 12%, 2) +51000 (F/P, 12%, 1) + 60000 = 
39320 
 
FW(12)Y = -100000(F/P, 12%, 3) + 205760 = 65260 
 
Alternative Y is better. 
 
 
 
 

(b) What is the simple payback period for each alternative? (2 points) 
 

Simple Payback period for X is 2 years and for alternative Y is 3 years. 
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Question Points Available Points Received 
1 14  

2 5  

3 9  

4 10  

5 7  

Total 45  
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FORMULA SHEET 
 
Compounding factors: 

 
 
 
 
Geometric Series: 
 
Geometric Sequences of Cash Flow 

𝑃 =
𝐴! 1− 𝑃/𝐹, 𝑖%,𝑁 𝐹/𝑃, 𝑓%,𝑁

𝑖 − 𝑓
𝑓 ≠ 𝑖

𝐴!𝑁(𝑃/𝐹, 𝑖%, 1) 𝑓 = 𝑖
 

 
 
 
Effective Interest Rate: 
 

𝑖 = 1+
𝑟
𝑀

!
− 1 

 
 
 
 
Capital Recovery: 
 
CR (i) = (I-S)(A/P, i, N) + Si 


