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Lessens HE-H{

Math 70 11.7 & 11.8 Maximum and Minimum Problems with Quadratic Functions
and GO AL Use GCAp -find max/ommin -

Objectives:
1) Use the vertex formula to find the vertex of a quadratlc function f(x)=ax’ +bx+c.

a. x-coordinate h= ——zlz—,y—coordinate k= f(h)
a

2) Identify whether a quadratic function f(x)=ax’ +bx+c or f(x)=a(x—h)> +k has a maximum or

minimum value.
3) Use the vertex formula to find the maximum or minimum value of a quadratic function.
a. Aquadratic function has only one - either a maximum or a minimum, not both.
b. The max or min occurs at the vertex.

CAUTION: Vocabulary for the maximum/minimum and its location are important because it tells you
which coordinate of the vertex is the answer to the question.

¢. The maximum or minimum value is the y-coordinate of the vertex, y =k = f(h), because itis
the maximum function value or minimum function value.

d. The location of the maximum or minimum is the x-coordinate of the vertex. x =h = —511—
a

4} Use the vertex formula to solve maximum/minimum word problems.

NOTE: The question “find the maximum or minimum” is a general problem. In Math 70, we only do this for
quadratic functions, so in Math 70, the key words “Maximum” or “Minimum” connect to “Vertex Formula”.

Practice and Examples

1) Does A(t) =—16t* +10t +100 open upward or downward? Does h(t) =—-16t* +10t +100 have a
maximum or minimum? Why?

2) An objectis thrown upward from the top of a 100-ft cliff. Its height h in feet above the base of the cliff
after t seconds is given by A(t) = —16t* +10¢ +100. Find the maximum height of the object and the
number of seconds it took to reach that max height.

3) Does C(x)=2x* +—800x + 92000 open upward or downward? Does C(x) = 2x* + —800x + 92000 have
a maximum or minimum? Why?

4) The cost C of manufacturing x bicycles at Holladay’s Production Plant is given by the function
C(x) = 2x* + -800x + 92000
a. Find the number of bicycles that must be manufactured to minimize the cost.
b. Find the minimum cost.
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5) The Utah Ski Club sells calendars to raise money. The profit P, in cents, from selling x calendars is
given by the equation P(x) = 360x — x°.
a. Find how many calendars must be sold to maximize profit.
b. Find the maximum profit.

6) Find two numbers whose sum is 60 and whose product is as large as possible. [Hint: Let x and 60-x be
the two positive numbers. Their product can be described by the function f(x)= x(60-x).]

7) The length and width of a rectangle must have a sum of 40 cm. Find the dimensions of the rectangle
that will have the maximum area.

8) Methaneis a gas produced by landfills, natural gas systems, and coal mining that contributes to the
greenhouse effect and global warming. Projected methane emissions in the US can be modeled by the
quadratic function f(x) = —-0.072x* +1.93x +173.9, where f(x) is the amount of methane produced in
million metric tons and x is the number of years after 2010.

a. Accordingto this model, what will US emissions of methane be in 20197 (Round to two decimal
places.)

b. Will this function have a maximum or a minimum? Explain.

c. Inwhatyear will methane emissions in the US be at their maximum/minimum? Round to the
nearest whole year.

d. What is the level of methane emissions for that year? (Use your rounded answer from partc.)
(Round this answer to 2 decimal places.)

Extras:

9) Find two numbers whose sum is 11 and whose product is a large as possible.

10) Find two numbers whose difference is 10 and whose product is as small as possible.

11) Find two numbers whose difference is 8 and whose product is as small as possible.

12) The length and width of a rectangle must have a sum of 50. Find the dimensions of the rectangle that
will have maximum area.
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