
Unit 1B – Quadratics                                                                     Name: _____________________________________ 
Writing Equations from Roots 
Guided Notes                                                                                Date: _________________________________ 
 
Topic: Writing Equations from Roots 

Objective: to be able to create a quadratic equation that represents the information given 

Steps to write an equation in Standard Form: 

(think of this as the same process we use when solving quadratics, but you are working backwards) 

1. Pull needed information from problem. For these problems, you will need the two roots and another point on 

the parabola. If something isn’t given to you, find it.  

2. Set roots equal to 0.  

3. Set factors equal to 0.  

4. Simplify by multiplying the binomials.  

5. Check to see if there is a Greatest Common Factor.  

6. If you found a GCF, distribute it to your equation.  

7. Graph the equation on the calculator and check the table to make sure the given points are there. This will prove 

that your answer is correct.  

Example with two roots and a point given: 

Write the equation of a quadratic with the zeros 4 and -2 that includes the point (2, -24).  

       𝑥 = 4                    𝑥 = −2 

𝑥 − 4 = 0              𝑥 + 2 = 0 

      (𝑥 − 4)(𝑥 + 2) = 0  

𝑥2 − 4𝑥 + 2𝑥 − 8 = 0  

   𝑥2 − 2𝑥 − 8 = 0  

     𝑦 = 𝑎(𝑥2 − 2𝑥 − 8)  

−24 = 𝑎((2)2 − 2(2) − 8)  

−24 = 𝑎(4 − 4 − 8)  

−24 = 𝑎(−8)  

     3 = 𝑎  

𝑦 = 3(𝑥2 − 2𝑥 − 8)  

𝑦 = 3𝑥2 − 6𝑥 − 24  

 

 

 

 

 

 

https://www.wolframcloud.com/objects/355b71bb-6006-4082-a749-e4cd22f9e053?f={3x^2-6x-24}&&xmin=-4&&xmax=6&&xstep=1&&ymin=-30&&ymax=5&&ystep=5&&pointList={}&&showYAxis=True&&showPlotLegends=Expressions&&showAxesArrows=Yes&&changePointsToCrosses=No&&xGridLines=Table[i,{i,-4,6,1}]&&yGridLines=Table[i,{i,-30,5,5}]&&inequalities={}


Example with a graph given: 

Write a quadratic equation that represents the graph.  

       𝑥 = −5                 𝑥 = −1         and a point: (−3, 8) 

𝑥 + 5 = 0              𝑥 + 1 = 0 

      (𝑥 + 5)(𝑥 + 1) = 0  

𝑥2 + 5𝑥 + 𝑥 + 5 = 0  

   𝑥2 + 6𝑥 + 5 = 0  

     𝑦 = 𝑎(𝑥2 + 6𝑥 + 5)  

8 = 𝑎((−3)2 + 6(−3) + 5)  

8 = 𝑎(9 − 18 + 5)  

8 = 𝑎(−4)  

     −2 = 𝑎  

𝑦 = −2(𝑥2 + 6𝑥 + 5)  

𝑦 = −2𝑥2 − 12𝑥 − 10  

 

 

Example with two zeros and the maximum value: 

Write a quadratic equation given a zero at 1 and 7 and a maximum value of 27.  

       𝑥 = 1                    𝑥 = 7                vertex: (4, 27) 

𝑥 − 1 = 0              𝑥 − 7 = 0 

      (𝑥 − 1)(𝑥 − 7) = 0  

𝑥2 − 𝑥 − 7𝑥 + 7 = 0  

   𝑥2 − 8𝑥 + 7 = 0  

  𝑦 = 𝑎(𝑥2 − 8𝑥 + 7)  

27 = 𝑎((4)2 − 8(4) + 7)  

27 = 𝑎(16 − 32 + 7)  

27 = 𝑎(−9)  

     −3 = 𝑎  

𝑦 = −3(𝑥2 − 8𝑥 + 7)  

𝑦 = −3𝑥2 + 24𝑥 − 21  

 

 

 

Side Note:  

The maximum value is the largest y-value.  

The minimum value is the smallest y-value.  

https://www.wolframcloud.com/objects/355b71bb-6006-4082-a749-e4cd22f9e053?f={-2x^2-12x-10}&&xmin=-10&&xmax=10&&xstep=1&&ymin=-10&&ymax=10&&ystep=1&&pointList={}&&showYAxis=True&&showPlotLegends=Expressions&&showAxesArrows=Yes&&changePointsToCrosses=No&&xGridLines=Table[i,{i,-10,10,1}]&&yGridLines=Table[i,{i,-10,10,1}]&&inequalities={}
https://www.wolframcloud.com/objects/355b71bb-6006-4082-a749-e4cd22f9e053?f={-3x^2+24x-21}&&xmin=-3&&xmax=10&&xstep=1&&ymin=-10&&ymax=30&&ystep=3&&pointList={}&&showYAxis=True&&showPlotLegends=Expressions&&showAxesArrows=Yes&&changePointsToCrosses=No&&xGridLines=Table[i,{i,-3,10,1}]&&yGridLines=Table[i,{i,-10,30,3}]&&inequalities={}


Example with one zero and the minimum point: 

Write the equation of a quadratic with an x-intercept at 𝑥 = −3 and a minimum at (0, -9).  

     𝑥 = −3                   𝑥 = 3                vertex: (0, -9)    

𝑥 + 3 = 0              𝑥 − 3 = 0 

      (𝑥 + 3)(𝑥 − 3) = 0  

𝑥2 + 3𝑥 − 3𝑥 − 9 = 0  

   𝑥2 − 9 = 0  

  𝑦 = 𝑎(𝑥2 − 9)  

−9 = 𝑎((0)2 − 9)  

−9 = 𝑎(0 − 9)  

−9 = 𝑎(−9)  

     1 = 𝑎  

𝑦 = 1(𝑥2 − 9)  

𝑦 = 𝑥2 − 9  

 

 

Practice:  

1. Write the equation of a quadratic with the zeros at -3 and 4 that includes the point (-4, 16).  

y = 2x2 -2x - 24 

2. Write a quadratic equation with roots (-2, 0) and (4, 0) that has a minimum value of -36.  

Missing value: (1, -36) to get y = 4x2 -8x - 32 

3. Write a quadratic equation with a solution at at 𝑥 = −5 and a maximum at (-3, 4).  

Missing zero: x = -1 to get y = -x2 -6x - 5 

4. Write an equation that represents the quadratic on the graph.  

I used the point (-4, 20) to get a = 20/21 for y = 20/21(x2 +18x +77) <<- distribute that fraction out 
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5. If you draw a picture of the arch as a parabola starting at the Origin (0, 0), and label the points based on this 

information, the points would be:  

(0, 0) 

(12, 0) 

(2, 8)  or   (10, 8) 

 

Once you have these points, you can find your equation: y = -2/5x2 + 24/5x 


