
Leading coefficient is NEGATIVE  Parabola opens DOWNward Absolute MAXIMUM

f(x) = 2x – 2x2 

Leading coefficient is NEGATIVE  Parabola opens DOWNward Absolute 
MAXIMUM

f(x) = -10x + 5x2 

Leading coefficient is POSITIVE  Parabola opens UPward Absolute MINIMUM

Leading coefficient is POSITIVE  Parabola opens UPward Absolute MINIMUM
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When a rocket is launched, its height increases 
over time until it reaches a maximum height, 
then it falls back to the earth. Its motion looks 

like a parabola.

Independent quantity (IQ) = time (in seconds)
Dependent quantity (DQ) = height (in feet)



4. Use DESMOS to graph the function. Sketch the graph and label the axes.

5. Use DESMOS to answer each question. 

a. What is the height of the model rocket at 6 seconds? 

b. After approximately how many seconds is the model rocket at a height of 200 feet? 

c. What is the maximum height of the model rocket? When is the rocket at its maximum 
height?

Time (seconds)

H
ei

gh
t 

(f
ee

t)

384 feet

At about 1.5 seconds and again at about 8.5 seconds

Hint:  Find the vertex. The rocket reaches a maximum height of 400 feet after 5 
seconds.  



6. You can use DESMOS and intersection points to determine the 
x-intercepts of a quadratic function.

a. What linear function can you graph along with the quadratic function to 
determine the x-intercepts? Explain your reasoning.

They are the x-values that make the function equal to zero.

The x-intercepts are the value(s) of x when the parabola crosses the x-axis.  At 
these points, y = 0. 

x-intercepts:  (0, 0) and (10, 0)

The x-intercepts indicate the time when the rocket is launched and the time it lands.



7. Identify and describe the domain of the function in terms of the: 

a. mathematical function you graphed. 
Domain of the graph:  All Real Numbers (ARN) 

b. contextual situation. 
Domain of this problem:  0 ≤ x ≤ 10  or  0 ≤ t ≤ 10
The model rocket is launched at 0 seconds and lands after 10 seconds.  The 
other times on the x-axis don’t make sense.

8. Identify and describe the range of the function in terms of the: 

a. mathematical function you graphed. 
Range of the graph:  y ≤ 400  or  g(t) ≤ 400

b. contextual situation. 
Range of this problem:  0 ≤ y ≤ 400  or  0 ≤ g(t) ≤ 400
Negative y-values don’t make sense because the rocket cannot have negative 
height. 

9. How is the range of a quadratic function related to its absolute maximum or 
minimum? 

Absolute MAX or MIN limits the range because y-values do not exist above the 
maximum or below the minimum.



All Real Numbers (ARN)

y ≤ 2  or  f(x) ≤ 2

(0, 0)

(0, 0) and (2, 0)

Max or Min?



All Real Numbers (ARN)

y  ¼  or  f(x) ≥ ¼  

(0, 6)

(-3, 0) and (-2, 0)

Max or Min?


