CHAPTEER. THEEE

Cirecle

3 = 1. General Equation

A circle is the path of all points that are at an equal dist-
ance from a point called its center. We shall usuall designate
the radius of a cirecle by a small letter as a, b, or e. If the
center of the circle is at the origin we may designate its rad-
ius by r but not otherwise. We shall reserve the letter r for
the radius vector to any point on a locus and so must not use it
for the radius of the circle . BSee Fig. 3-1 for a visual sketch.
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Fig. 3-1

The letter U will be used to represent the vector from the
origin to the center of ALL conics and that includes the circle.
Were it not for convention( and it is a strong thing) I would
write my U in the fellowing,way as usual :

U = Uli + U,
or still better U = Ui ¢ Ui,
and r = x[ir ¥ xlil

but to sort of compromise with convention we shall write them

U = ni ¢ kj

T = ar 4 2
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To find the equation of the cirecle with center at { h, k }
and radius 2 we have from Fig. 3-1the relation:

{1} {I‘—U}:a,"
If we put in the expressions for r and U we get:
“
- ((x =~ hl)i¢ (y - k)j) = %

Performing the indicated operation and remembering that the
cross products are gero since i and j are perpendicular to
each other we get for the cartesizn equation of a circle:

(.33 (x = h) ¢+ (y - k) = a*

This equation confirms the right triangle in the figure with
gides x - h and y - % and hypotenuse a., One could
have used this fact to derive the equation of the circle., A
g;amatrin minded person might even prefer it. All power to
them,

When h and k are both zero equation { 3 ) reducses to the
more simple form:

Edi i x v = a*

In this case the origin is at the center of the cirecle. In that
case equation { 1 ) becomes:

1

[ & 3 ¥ g
or what is the same thing
{ & ] r. = g

o

%n analogy with { 6 ), { 1 ) may be written in the very useful
orm:

£ (r = 0U) = a
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A1l circles are not written like ( 3 ) but they may be re~
duced to that form. For instance congider the equation

xX* ¢ yo-bx =6y = 3

By adding 13 to both sides of the equation we can put it in the
form

. Lx 44 % yi - 6y & 9 = 16

which may be written in the for
- 2 2
(x « 2) % {3y <3) =2 4
which is in the form of | 3 ). It is a circle whose center is
at { 2, 3 ) and with radius 4.
One should observe that if the squaring indicated in ( 3 } is
performed no ® y term can ever appear. It should also be observ-

ed that the coefficients of the squared terms are always equal
and may be made unity.

Exercises
Write the equations of the following circles:

1. With center at ( 2, 1 } a nd radius 3

2. With center at { 3,-2 ) and radius 6

3. With center at (=4,=5 } and radius 2

L. With center at | ?; g ) and pvassing thru ( 3, 5 )

5. With center a t ( 2, 4 ) and tangent to 4L x +# 3 y = 10

Find the center and radius of the following circles
5, x"-} y"-zx < L3 = 1
To X F ¥Fo= bx =B & 12
8. X ¢ ¥y - 2x -2y 7



