M-A2-2-2_Group Word Problems KEY

Group Word Problems: Minimizing Costs and Maximizing Revenue

1.
A company that manufactures school buses wants to know how many buses to build this year to minimize their production costs. They know that their production cost formula is y = x2 − 50x + 950 where x represents the number of buses and y represents the costs in thousands.



a)  Convert the cost formula into vertex form by completing the square.

y = (x-25)2 + 325
b)  What is the vertex and what does it represent in terms of the company’s production costs?

(25,325) At the company’s lowest production costs, they can produce 25 buses.
c)  What is the y-intercept of the graph and what does it represent?

(0,950)  This represents the fixed costs of the company.  If the company produces zero buses, this will be the total costs of the company.

2.
A company that produces Mp3 players wants to know how many to produce to maximize their revenue. They know that their revenue formula is y = −x2 + 80x – 110 where x represents the number of Mp3 players and y represents the revenue in thousands.

a)  Convert the revenue formula into vertex form by completing the square. [Hint: factor out the negative in front of x2 and just use what’s left in parentheses to complete the square. At the end, distribute the negative number back in.]

y = -1(x – 40)2 + 1490
b)  What is the vertex and what does it represent in terms of the company’s production and revenue?

(40,1490) In order to maximize profits, the company should produce 40 units.
c)  What is the y-intercept of the graph and what does it represent?
(0,-110)  Without producing any units, the company loses $110.
