Andrew Gloag
SAT II x-block
Note-sheet – week 1


Conics I – Circles and ellipses

· The most basic equation for a circle is x2 + y2 = 1
· We make it bigger by scaling our axes:

· 
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 or  x2 + y2 = r2
· We move it around the Cartesian plane by translating or axes:

· (x – h)2 + (y – k)2 = r2
· This is a circle, of radius r centered at (h, k)
Look again at the unit circle equation:

· By scaling our axes differently, we will distort our circle:

· 
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· This is the equation of an ellipse!

· There are 2 axes, the major axis and the minor axis

· The width of the ellipse (in x direction) is 2a
· The height of the ellipse (y direction) is 2b


Conics 1: Sample questions
1. Circle O is centered at the origin and has radius 3. If the points (0, a) and (o, b) lie on the circle, how long is the chord connecting the two points?

2. What are the coordinates of the point equidistant from all points on the graph of (x – 3)2 + y2 = 49 ?

3. A circle is centered on the origin and is defined by the equation x 2 + y2 = 25. Which of the following points lies inside the circle?


A. (0, 6)
B. (1, 5)

C. (1.2, 4.9)
D. (3.8, 3.8)
E. (4.7, 1.5)

4. What equation describes the set of all points in the coordinate plane that are a distance of √3 from the point (2, -5) ?

5. What equation describes an ellipse centered at the origin and with axial intersections at (0, ±3) and (±2, 0) ?
6. What is the equation of the ellipse centered at (-2, 3) with a minor axis of 4 parallel to the x-axis and a major axis of 6 parallel to the y-axis?

7 – 12  Determine the equations of the following graphs: 
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Geometrical Definitions


A circle is also defined as the set of points that are equidistant from the center of the circle. 


i.e. all the points that are a distance r from (h,k)





An ellipse can be defined in terms of its foci: There are two focus f1 and f2 points aligned along the major axis. For any point P on a given ellipse, the distance f1P plus the distance f2P is constant.
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