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Equations of Circles
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Sentences:

1. Accircle is the set of all points in a plane that are a
fixed distance from a given point called the center
ofacircle. (T & > fo— B 2 BLE JEY T
ot PR o RIS T )

2. The distance from the center to a point on the
circle is called the radius of a circle. ([f]+= f- ] *
- BRIEAL S L )

3. Letrbe the radius of the circle C. (3 r £_[] C =1
LE o)

4. Let point P(x, y) be any point on the circle C. (3%
P(x, y)E R C} iz L 8 - )

5. By the Distance Formula, you can get... (4 FEag 2

FEiEL)
6. We call this (x—h)2+(y—k)2:r2 is the

Standard Equation of a Circle.




Video: BYJU'S - Circles : Introduction

https://youtu.be/m9dpeG2rKdY

Vocabulary: Diameter (2 /%), Chord (3%), Arc (3%),
Sector ( 5 75), Segment (5 43), Circumference ([f] % ),

Exterior (¢} ¥R), Interior (; ¥%).
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Translations:

The standard equation of a circle with center at

M(h, k) and radius ris (x—h)2 +(y—k)2 =r’.
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Translations:

Find the equation of the circle:

(1) The circle with the center (2,-3) and a radius 4.
(2) The circle with the center M(2,-3) and passes

through point A(5,1).

(1) From the standard equation of a circle, we know

that

(x-2) +(y~(-3)) =4

So that the equation of a circle is
(x=2)" +(y+3) =16

(2) The radius of the circle is

r=AM=/(5-2) +(1~(-3)) =5




From the standard equation of a circle, we get the

equation of a circle is

(x+2)" +(y-3) =25
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Vocabulary: General Form of a Circle ([f] e7— #x35%),
Quadratic Equation in Two Variables (= =~ = =t & 4235%)
Translations:

Expand the standard form of a circle

(x—h) +(y—k)' =r?

and we get

x>’ +y* —2hx—-2ky+h*>+k*—r*=0.

This form of equation is similar to quadratic equation
in two variables

X +y’+dx+ey+f=0

, Which is the “General Form of a Circle”.

‘General Formof a Circle\

All of the equations of circles can be expressed as the
form of two-variable quadratic equations:

xX*+y* +dx+ey+f=0.
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(P =2+ 1)+ (3 +6y+9)=—6+1+9
By
(x= 17 +(y+3) =22

RARER B CHBE B (1,-3) FEBD -

Translations:

Find the center and the radius of the circle
C:xX*+y* —2x+6y+6=0

Complete the square for the x terms, and similarly for




the y terms, and we get
2 2
(¥ —2x+1)+(y* +6y+9)=—6+1+9
so that
2 2 2
(x=1) +(y+3) =2
From the standard equation of a circle we know that

the center of the circleis (1,—3) and the radius is 2.
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Vocabulary: Interior Point (f $% 2L), Exterior Point (¢t
TR Eh).

lllustrations:

Look at figure 5, point M is the center of the circle.
The radius of the circle is r and a point P.

(1) If point P lies on the circle, then MP=r.

(2) If point P lies exterior of the circle, then MP>r.

(3) If point P lies interior of the circle, then MP<r
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EAIE CHy 2R (x— 2) +(y +3) = 25  HFIA (6.0), 0(~2,~ 1),
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PM=\(6-2) +(0+3) =5

OM=A(-2-2+(-1+3) =20 < 5;

RI=y(0-2+(2+3) =29 > 5
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Determine if these the three points P(6,0) ,
Q(-2,-1) and R(0,2) lie on inside, outside or on

the circle of this equation: C: (x—2)2 +(y+3)2 =25.

From standard form of a circle we know the center is

M(2,-3), and the radius is 5.

Calculate the distance from point P, Q and R to center




M(Z,—3) respectively, and we get

Wz\/(6—2)2+(0+3)2=5

QM =/(-2-2)' +(-1+3)’ =20 <5

W:\/(0—2)2+(2+3)2 =29>5

Thus, point P is on the circle, point Q is inside of the

circle and point R is outside of the circle.
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Material 1
A city’s system has three zones.
Zonel3)
. Zone 2 serves those between 3 and
7 miles (included) from the center. Zone 3 serves those over 7 miles Zonel
. . . Zonel2)
from the center. (Shown in the right figure.)
0 4 mi

Determine which zone serves people whose homes are
by the points A(3,4),B(6,5), €(1,2), D(0,3) and E(1,6).

Solution

We set the center of the city as O(0,0). Calculate the distance from point A, B, C, Dand E

to the center O respectively.

AO:\/(3—0)2+(4—0)2 =5,and 3<AO<7.Aisin zone 2.

BO:\/(6—0)2+(5—0)2 —/61,and BO>7.Bisinzone 3.

C0=1/(1-0) +(2-0)" =v/5,and CO<3.Cisinzone 1.

DO=1/(0-0)' +(3-0) =3,and DO=3.Disin zone 2.

5:\/(1—0)2+(6—0)2 —+/37 ,and 3<EO<7.Eisinzone 2.
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Material 2

The of an is the point on Earth’s

I” J
directly above the earthquake’s LA can be used to *‘_L
/ '

determine the distance to the epicenter of an earthquake. é

Seismographs are needed in three different places to locate an
earthquake’s epicenter.
Use the seismograph readings from locations A, B, and C to find the epicenter of
an earthquake.
* The epicenter is 7 miles away from A(-2, 2.5).
* The epicenter is 4 miles away from B(4, 6).
* The epicenter is 5 miles away from C(3, -2.5).
Solution
The set of all points equidistant from a given point is a circle, so the epicenter is located on
each of the following circles.
OA with center (-2, 2.5) and radius 7
(B with center (4, 6) and radius 4

(®C with center (3, -2.5) and radius 5

x Y

To find the epicenter,

NIVN |V

where . Find the point of
of the three circles.

The epicenter is at about (5, 2).

Note

Word: Commuter (i §Jv—?]z ), Serve (PR 7%), Represent(# 7+ ), Epicenter (& # ), Earthquake (» &),
Surface (% w ), Origin (42/k), Seismograph (3 & i&), Intersection Point (% ).
Sentence:

1. Zone 1 serves people living within 3 miles of the city’s center. (% — % JRIXFED ¥ & 3 &
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EJ‘,{F\ L_”f‘]& 3\ o)
2. Graph the circles on a coordinate plane. (#-Fl & &L a + o)
3. Each unit corresponds toone mile. (¥ H = 2 1 ® 2 o)
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