Conic Sections (Chapter 10)
A conic section is a shape created when a hollow cone is sliced by a plane.  There are four conic sections:


Parabola


Circle

Ellipse

Hyperbola

Conic sections is all about graphing these four shapes.  Like our discussions in chapter 3 learning to graph them will rely on a knowledge of their shape, and specific points to graph.

Parabolas
General Form:

y = ax2  +  bx  +  c

Form Needed to Graph:
y  =  a(x (  h)2  +  k

General Form to Graph Form

1)  From 1st and 2nd degreed terms factor out the numeric coefficient of 2nd degree term 

      (you are going to complete the square)
2)  From the 1st and 2nd degreed terms, complete the square, adding the same thing to the 

      remaining constant.

3)  Remember that in chapter 3 we learned that the numeric coefficient of the squared 

     term told us if the parabola opened up or down – the same is true here.  
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4)  Determine the vertex of the parabola.  A little more difficult than ch. 3, but here is the 

     easy  route.




(-b/2a, (4ac   (  b2)/4a)   or   [-b/2a, f(-b/2a)]

5)  Find the y-intercept(s).  Just let x = 0 and solve for y.

6)  Find the x-intercept(s).  Just let y = 0 and solve for x.

7)  Graph the parabola based upon its vertex and intercepts.

More Parabolas
General Form:
x = a(y ( k)2  +  h

These parabolas open to the left if a is negative and to the right if a is positive, but everything else is exactly the same except the vertex is [f(-b/2a), -b/2a] and the y-intercepts will require use of the quadratic formula if they exist.

Circles

In order to do circles, we must know the distance formula:



D = ( (x2  (  x1)2  +  (y2  (  y1)2
The variables are the coordinates from two points.  The distance formula is derived from the horizontal and vertical distances creating a right triangle where the hypotenuse is the distance we desire, hence we are solving the Pythagorean Theorem for the c.

Another thing that we need is the midpoint of a line, which again comes from Geometry.



Midpoint =      x1  +  x2   ,    y1  +  y2   
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The BASIC SIMPLE CIRCLE with Center at Origin (like parabolas graphed in Ch. 3; center is at (0,0))

General:
x2  +  y2  =  r2
We will be asked to find the center of a circle, it’s radius and to give the equation of a circle with given center and radius.  The radius and center all rely upon the distance and mid-point formulas.  Creating an equation relies upon the formula for a circle and knowing what the parts mean.

Let’s take a look at the following equation:

x2  +  y2  =  25

This is an equation for a circle centered at (0,0) with radius of 5.  Why?

1st – The center is determined from the Standard Form
(x  (  h)2  +  (y  (  k)2  =  r2

and when the center is at (0,0) you should see that


the formula simplifies to x2  +  y2  = r2
2nd – The radius is found by re-writing the formula

x2  +  y2  =  52

If you take a look at the distance formula &


The std. form of a circle you will see the distance


from the center to a random point on the edge!



Example:
Find the radius of the following circle
x2  +  y2  =  12





What is the center of this circle?



Example:
Find the radius & center of the following circle.






(x  (  1)2  +  (y  (  2)2  =  16

What if you see an x2 and a y2 in an equation but it doesn’t look like the standard form of a circle?  Well, it can be made to be a circle in standard form with two applications of completing the square.

Making an Equation Into Std. Form of Circle

1)  Move all constants to the right.

2)  Group x’s and y’s

3)  Complete the square for the x’s, adding the same constant to both sides

4)  Complete the square for the y’s, adding the same constant to both sides

5)  Re-write the equation in std. form


Example:
Find the origin and the radius and graph

x2  +  2x  +  y2  (  4y  (  11  =  0

Ellipse
In an ellipse there are some special points that help us to visualize and graph the figure.  Two of the special points that help us to visualize the figure are called foci (focus is singular).  The foci are two points whose distances to the figure sum to a constant (each distance changes individually, but together their sum is always the same).  You can visualize the foci as two holding places for a string that is being used as a “compass” to draw the figure.  Four points used to graph the figure are the vertices.  These are points on the major axis of the ellipse and on the minor axis.  The major axis is the axis that is the longer and the minor is the shorter  For an ellipse centered at the origin, it will usually be the x-axis, but only if  a2 > b2 in the standard form.  If b2 > a2  then the y-axis is the major axis.  The center of the ellipse is given by the values added/subtracted to x and y in the standard form (just like the values that gave us the center in a circle).  Finally, the x and y intercepts, which are the vertices of the major and minor axes, are determined by the values of a and b.  The x-intercepts are  (a, 0)  and (-a, 0).  The y-intercepts are (0, b) and (0, -b).  If the ellipse isn’t centered at the origin, the vertices are translated from the intercepts by their corresponding values of h & k.  (h + a, k)  (h ( a, k)  are the vertices on the horizontal axis and (h, k + b) and (h, k ( b) are the vertices on the vertical axis.  There is a very nice picture of what is going on on page 686 of Angel’s book.

Standard Form of an Ellipse with Center at (h, k)

  (x  (  h)2    +    (y  (  k)2    =  1


       a2 

        b2
An equation may not look like an ellipse – the constant might not be one.  Something that may come up is whether or not it is a circle or an ellipse.   A circle is a special case of an ellipse where a2  =  b2.


Example:
Write this equation in standard form of an ellipse.




What is the center of this ellipse?




What are the vertices on the horizontal axis (major axis)?




What are the vertices on the vertical axis (minor axis)?




Graph the ellipse.





25x2  +  y2  =  100

(





)
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