
ENGR 112 - Assignment 4 
 

1. Suppose you are a design engineer for a company that manufactures consumer electronic devices and 
you are estimating the cost of producing a new product. The product has three components that are 
purchased from electronic parts suppliers and assembled in your factory. You have received cost 
information from your suppliers for each of the parts; as is typical in the electronics industry, the cost of a 
part depends on the number of parts you order from the supplier. 

The cost of each part depends on the number of parts purchased; we will use the variable n to represent 
the number of parts, and the variables CostB and CostC to represent the unit cost of each type of part. 
These cost are given in the following tables. 

 

n CostPartB 

1-4 $16.oo 

5-24 $14.00 

25-99 $12.70 

100 or more $11.00 

TABLE 1: Unit cost of Part B 

 

 

n CostPartC 

1-9 $24.64 

10-49 $24.32 

50-99 $24.07 

100 or more $23.33 

TABLE 2: Unit cost of Part C 

 

 

In addition to the component costs, you estimate that the assembly costs for each unit include the cost of 
labor and your assembly plant. You have estimated that these costs are 

 CostAssm=$45.00/unit. 

The unit cost is CostUnit = CostAssm + CostPartB + CostPartC. To find the unit cost to build one 
unit, we look in the above tables with a value of n=1; the unit cost is 

$45.00+$16.00+$24.64= $85.64 

To find the unit cost to build 20 units, we look in the above tables with a value of n=20 and get 

$45.00+$14.00+$24.32 = $83.32 

As expected, the unit cost for 20 units is lower than the unit cost for one unit. 

a. Create a function named calculateCost() that calculates the unit cost of the manufactured 
electronic device based on the number of units manufactured. The function will have one input 
(the number of units produced). Test your function for 10 units, 50 units, and 100 units. 

 
 

 



Suppose that you decide to fire your workers, close down your plant, and have the assembly outsourced 
to another company; in this arrangement, CostUnit = CassmParts + Cshipping, where CassmParts is 
the cost of assembly in the other company (including part costs) and Cshipping is the cost of shipping 
assembled units from the assembler to your warehouse. After some investigation, you find an assembler 
that gives you the following assembly costs as a function of the number of units to assemble: 

n CassmParts 

1-29 $60.00 

30-59 $50.00 

60 or more $42.00 

TABLE 3: Unit cost of Complete 
Assembly 

 
You also find a shipping company that will ship the units from the assembler to your warehouse and 
whose freight charges are the following function of the number of units shipped : 

n Cshipping 

1-9 $30.00 

10-24 $28.00 

25-74 $15.00 

75 or more $14.00 

TABLE 4: Unit cost of Shipping 

 
b.  Write a new function named calculateOutSrcCost() to calculate the unit price for outsourcing.  

 

 

c. Based on your two functions, at what point does it make financial sense to consider 
outsourcing? 

 
 
 
 

 
  



2. Suppose you work for a battery manufacturer, and you have pulled a sample of batteries out for 
testing (note that different number of batteries are associated with different tests). 

The data resulting from the tests is these three files: 

battery_voltage.txt 

battery_length.txt 

Battery_diameter.txt 

Specifications are: 

Voltage: 1.18-1.22 

Length (mm): 50.5-51.5 

Diameter (mm): 13.5-14.5 

Write a function named analyzeData() that: 

1. Takes as inputs a file name and lower/upper limits.  
2. Finds and displays the mean, maximum, minimum, and standard deviation of the 

quantity being examined (either voltage, diameter, or length). 
3. Determine and displays the percentage of items you expect to meet specifications 

based on your sample. 

Write a general function that will work for any set of data! Do NOT write three separate functions. 

 

Run your funciton for each of the three files and their limits. I may test your program on other sets of 
data to ensure that it works properly. 

 

 

 

WHAT TO TURN IN: 

● The three required function files (calculateCost.m, calculateOutSrcCost.m, and 
analyzeData.m) and any other functions you created.  

● The answer to 1c. 
● Your diary file showing the output from part 2 

 

 

 

https://online.clackamas.edu/pluginfile.php/1823332/mod_assign/intro/battery_voltage.txt
https://online.clackamas.edu/pluginfile.php/1823332/mod_assign/intro/battery_length.txt
https://online.clackamas.edu/pluginfile.php/1823332/mod_assign/intro/battery_diameter.txt

