Functions and Modeling

Handout
Functions and Modeling
Exploration: Using Matrices to Model Equations

Exploration: Using Matrices to Model Equations
1. A parabola contains the points (0, 0), (20, 47), (30, 88).  Start with the form:
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and use the points on the parabola to determine the equations that the numbers a, b, and c satisfy.  Are your equations linear?
2. For the linear equations, recall 
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, explain why this will work to find the  numbers a, b, and c from problem 1 and find these numbers to determine the equation of the parabola.


3. Find an equation for a parabola containing points (0, 1.60), (10, 1.85), (20, 2.00).
4. Write the standard form of the equation of a circle with radius r and center (h,k).  Use algebra to show that a circle also has an equation of the form 
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5. How many points does one need to use matrices to find an equation for a circle of the form:                
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(Use the same idea that you used in above for parabolas.)
6. Find the equation for a circle containing points (0, 0), (0, 5), (3,3).
7. Find the equation for a circle containing points (-1, -3), (-2, 4), (2, 1).
8. Lastly, Put all equations found above into Standard Form

EXTENSION:  Now consider:
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This is the GENERAL Form of the equation for any of the Conic Sections that we have previously discussed (neglecting rotations).  

9. How would one know which conic is represented given an equation in this form?  
10. Could you put each of the conics represented in this form into the STANDARD Form for the specific conic?
Answers

y= 0.058x^2+1.183x

y= - 0.0005x^2+0.03x+1.60
x^2+y^2-x-5y=0

x^2+y^2+3x-y-10=0
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