
Background: Your boss has asked you to come up with a price model for one of the cell 
phone models that your company produces. In the model, costs and length of service are 
directly related. You are also asked to examine the profit formula based on selling a 
certain number of the phones to determine profitability based on how many are sold. 
 
1. suppose a cell phone service costs $45 per month, along with a $60 activation fee. 
a. Write a cost equation that relates the number of months of service and the total cost for 
the time of service. 
(Hint: Let t = the number of months of service and c = the total cost.) 
 
  C = 60+ 45t  
 
b. Use the cost equation to determine the number of months for which the cost is $1,185. 
 

  

1185 = 60+ 45t
1125 = 45t

t = 1125
45

= 25 months

 

 
Your company has determined that the profit equation (in thousands of dollars) of 
producing x thousand smartphones is as follows: 
 

Profit = -x2 + 110x - 1,000 
 
(If the number of smartphones is 40,000,for example, then x = 40.) The break-even point 
is the number of smartphones sold and produced that would result in a profit of zero. Use 
your preferred method for solving the quadratic equation to determine the break-even 
point. Clearly demonstrate how the answer is determined, and interpret the result in real-
life series.  
 

  

P = −x2 +110x −1000
For break-even, P = 0 :

0 = −x2 +110x −1000
0 = −(x −10)(x −100)
so
x =10  or  x =100  thousand smartphones

 

 
From this, we see that for sales less than 10,000 phones, there is a loss (i.e. negative 
profit).  As sales increase from the break-even point of 10,000 phones, the profit 
increases to a maximum value of $2.025M at 55,000 phones.  At sales levels above this, 
the profit drops off.  At 100,000 phones, we reach the upper break-even point, and sales 
over this amount produce a loss. 
 


