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In this chapter we examine the Cartesian graph of any equation:
Ax* +Bxy + Cy*+Dx+Ey+F =0,

In which A,B, and C are not all zero, and show that it is nearly always a conic
section. Also, we will give geometric definitions of a circle, parabola, ellipse,
and hyperbola and derive their standard equations.

Conic Sections - Four Types
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Circle Ellipse Parabola Hyperbola

1)The circle: the set of points in a plane whose distance from some fixed
center point is a constant radius value. If the center (h,k) and the radius is r,
the standard equation for the circle is (x — h)? + (y — k)% = r2.

Example: Discussed and sketch the following equation
2x*+2y*+x+y=0.

Solution:
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4’ 4

Table of standard-form

2) A parabola is the set of points in a plane that are equidistant from given
fixed point (focus) and fixed line (directrix) in the plane.

Equation Focus Directrix Vertex Opens
y* = 4px (p,0) X=-p (0,00 | To the right
(y—k)  =4p(x —h) | (h+p,K) X=h-p (h,k) To the right
y? = —4px (-p,0) X=p (0,00 | Tothe left
v —k)?>=—4p(x | (h-pk) | X=h+p (k) | Tothe left
x* = 4py (O,p) y=-p (0,0) Up




(x—h)?*=4p(y—k) | (hktp) y=k-p (h,k) Up
4 x? = —4py (0,-p) y=p (0,0) Down
(x—h)?=—4p(y | (hk-p) y=k+p (h,k) Down
— k)

Examples: Find the focus, vertex, and directrix of the parabolas and sketch
the parabola:

Dx?+2y =0

2)y*? +2x+4y+6=0

3) Using the definition of parabola to find standard —equation of parabola which
focus is F(h, k + p) and the directrixisy =k —p

Solution:

1) We find the value of p in the standard equation: x* = —4py

x> = —4py=>x*=-2ys04p =2 p=%

1

Then, the focus (O, - E)’ vertex (0,0), and directrix y = %

2)
y*+2x+4y+6=0
y*+4y+4—4=-2x—6
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Yy +4y+4=-2x—-6+4
Yy +4y+4=-2x—-2
(y+2)2=—2(x+1)

1 1
V(—l,—2),F<—1—§,—2) ,Sox=h+p—>x=—1+§
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