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Primary Focus

For this section, we are dealing with un-shifted polar equations. This means that the primary focus is at the origin. Parabolas have only one focus, so it is the primary focus. Ellipses and hyperbolas have a second focus. The second focus will be on the primary axis.

Primary Axis

· For a parabola is the axis of symmetry from rectangular equations

· For an ellipse is the major axis from rectangular equations

· For a hyperbola is the transverse axis from rectangular equations

The direction of the primary axis depends on the trigonometric function: horizontal for cosine and vertical for sine.

Directrix and Secondary Focus

The location of the directrix (for parabolas) or the secondary focus (for ellipses and hyperbolas) depends on the sign of the trigonometric function.

	
	parabola
	ellipse
	hyperbola

	
	directrix
	secondary focus

	positive
	positive half of axis
	negative half of axis

	negative
	negative half of axis
	positive half of axis


Other Calculations

Recall that we were always calculating a, b, and c.

· For parabolas: a is the same as p; b and c are not relevant.

· For ellipses: the values are related by 
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· For hyperbolas: the values are related by 
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Eccentricity was introduced with ellipses in an earlier section, but did not play as important a role as it does here. Eccentricity is always a positive real number, and is defined as:
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Rotating a Polar Conic

This is much easier than for a rectangular conic. To rotate a conic through an angle of Φ, simply replace (θ) with (θ – Φ) in the equation.

	Formulas
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	Primary Focus
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	Primary Axis
	Horizontal: 
	cos

	
	Vertical:
	sin



	Conic Type
	Parabola:
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	Ellipse:
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	Hyperbola:
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	Directrix
	Horizontal
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Sketching:

1. The constant in the denominator must equal one. Divide all terms through.

2. The absolute value of the coefficient on the trig function is e.

3. Identify the type of conic.

4. The numerator is e*d. Calculate d.

5. Find the equation for the directrix based on the trig function and the sign of the trig function.

6. Plot the focus.

7. Label the axis based on the trig function.

8. Sketch the directrix.

9. Sketch the conic.

	Sketching
	parabolas
	ellipses
	Hyperbolas

	Plot primary focus
	(0, 0)
	(0, 0)
	(0, 0)

	

	Sketch primary axis through primary focus
	cos
	Horizontal

	
	sin
	Vertical

	

	Identify e
	[image: image12.bmp]
	[image: image13.bmp]
	[image: image14.bmp]

	Identify conic type
	
[image: image15.wmf]1

=

e


	
[image: image16.wmf]1

0

<

<

e


	
[image: image17.wmf]1

>

e



	Identify d
	[image: image18.bmp]
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	[image: image20.bmp]

	

	Sketch directrix
	cos
	+: (d, 0)
	–: (-d, 0)
	[image: image21.bmp]
	[image: image22.bmp]

	
	sin
	+: (0, d)
	–: (0, -d)
	
	

	

	Plot vertices
	cos
	+: (d/2, 0)
	–: (-d/2, 0)
	Solve for 
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	sin
	+: (0, d/2)
	–: (0, -d/2)
	Solve for 
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	Plot center
	vertex
	midpoint between vertices

	Calculate a
	[image: image27.bmp]
	distance from the center to a vertex

	Calculate c
	[image: image28.bmp]
	distance from the center to a focus

	Calculate b
	[image: image29.bmp]
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	Plot secondary focus
	[image: image32.bmp]
	a units from center, opposite direction

	Plot end points
	(d from focus
along focal diameter
	(c from center
perpendicular to primary axis

	Draw box/asymptotes
	[image: image33.bmp]
	[image: image34.bmp]
	[image: image35.bmp]

	Sketch graph
	[image: image36.bmp]
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