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2.4			Graphing	Polynomial	Functions	
   Extrema 

Absolute Maximum: 

Relative (local) Maximum: 

 Absolute Minimum: 

Relative (local) Minimum: 

Suppose we have a piece of cardboard that is 45 cm by 30 cm. We want to construct 
an open topped box by cutting out congruent squares from each corner.  

a. Express the dimensions of the box in terms of x:

b. Write a formula for the volume of the box as a function of x in standard form.

 Calculator time!  Graph it! 

Estimate the value of x that would maximize the volume of the box? 

2.4  NOTES 
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Find the zeros, end behavior and extrema and the zeros for the following functions: 

   𝐹(𝑥) = −5𝑥( − 95𝑥* − 525𝑥, − 245𝑥 + 3430       

    𝐹(𝑥) = −4𝑥* + 72.6𝑥, − 327.2𝑥 + 430.5      

The function 𝐻(𝑥) = −3𝑥* − 27.5𝑥	, + 186𝑥  represents the number of views a math 
video gets its first year on flippedmath.com where x = 1 represents 1 month after a 
video is uploaded. Using a graphing utility, find how long after The Algebros upload a 
video that it gets its highest number of views. 

SUMMARY: 

Now, 
summarize 
your notes 

here! 
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2.4	Graphing	Polynomial	Functions	

Use a graphing utility to find the extrema for each of the following functions. If necessary, round to the nearest hundredth. 

1. 𝐹(𝑥) = 3𝑥* − 𝑥, − 12𝑥 + 8 2. 𝐺(𝑥) = 𝑥( − 4𝑥* − 𝑥, + 10𝑥

3. 𝑃(𝑥) = −2𝑥* + 11𝑥, + 4.35𝑥 − 0.9 4. 𝐹(𝑥) = 3𝑥( − 9𝑥* − 117𝑥, + 141𝑥 + 630

Use your calculator to find the zeros, find the extrema and tell the end behavior. If necessary, round to the nearest hundredth. 

5. 𝐹(𝑥) = 4𝑥* − 3𝑥, − 2𝑥 + 1 6. 𝐾(𝑥) = 4𝑥* − 240𝑥, − 6400𝑥 7. 𝐹(𝑥) = − ;
;<<

𝑥* + *
;<
𝑥, + 40𝑥 

Solve the following equations by factoring: 

8. 𝑥( − 34𝑥, = −225	 9. −2𝑥* + 16𝑥, − 32𝑥 = 0

4. The volume of air in the human lungs measured in liters can be described by the following function:

𝑉(𝑡) = −0.035𝑡* + 0.152𝑡, + 0.173𝑡, where t is time in seconds.

a. Estimate the zeros using your calculator.

b. Based on the graph in your calculator, how long do you think a respiratory cycle lasts?

c. How long does it take to maximize the volume of air in a human’s lungs?

2.4 PRACTICE 



©	2018	The	Algebros,	LLC	

2.4	Graphing	Polynomial	Functions	

1. Use your calculator to estimate the zeros of   𝐹(𝑥) = −𝑥( − 9𝑥* + 12𝑥, + 160𝑥 + 400

2. Which of the following statements are true about the function  𝑅(𝑡) = 𝑡(𝑡* − 7𝑡, − 28𝑡 + 160) ?
a. There is no absolute maximum
b. There is no absolute minimum.
c. This function has 4 real roots.
d. This function has 2 real roots.

3. The average price of gasoline can be modeled by the cubic function :

𝒄(𝒕) = −𝟎. 𝟎𝟎𝟐𝟐𝟓𝒕𝟑 + 𝟎. 𝟎𝟒𝟐𝟎𝟖𝒕𝟐 − 𝟎.𝟎𝟐𝟏𝟓𝟏𝒕 + 𝟏.𝟒𝟑𝟑𝟕 

 where 𝒄(𝒕) is the price in dollars and t is the number of years since 2000. 

a. Graph the function in your calculator using a domain of 0 ≤ 𝑡 ≤ 20. Sketch a picture of your graph:

b. Describe any extrema and end behavior.

c. Find the zeros. What do the zeros represent in this model?

d. This model was created in 2017. Using the model, predict the price of
gasoline in 2020. How accurate is the model?

e. Going beyond the given domain in a model is called extrapolation. Explain why extrapolation can be
dangerous when predicting future events.

EXIT TICKET 

 Describe the difference between a relative maximum and an absolute maximum to a friend who was absent from class. 

2.4 WRAP UP 


