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Equation of a Circle 4

Your notes

Equation of acircle

What is the equation of a circle?

= Acircle with centre (a, b) andradius rhas the equation

(x - a2 + (y - bR = 2

#jsave myexams

= Youneedtobe able to find the centre and radius of a circle fromits equation

/E RE=205
(x+4Y+(y=7) = 25

THE CENTRE IS -4,7)
THE RADIUS IS r=~+25=5

e.g.

#Fsavemyexams

= Youneedtobe able to find the equation of a circle givenits centre and radius
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Your notes

THE EQUATION OF THE CIRCLE IS
(x— (=3 + (y—=2)=7*
(x+3Y+ (y—2= 49

Fsavemyexams

.
Examiner Tips and Tricks
= Rememberthat the numbersin the brackets have the opposite signs to the
coordinates of the centre.
CENTRE (12,9
@savemyexams
= Don't forget to take the square root of the right-hand side of the equation when
finding the radius.
\
>
Worked Example
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Your notes

9 A circle has centre (—5, — 7) and goes through the point (1, 1).

Find the equation of the circle.

THE RADIUS IS THE DISTANCE FROM

(-5,-7) TO (1,1
THE DISTANCE BETWEEN
=150+ (A—(-7)" TWO POINTS
(x,¥) AND (x,,y) IS
— 2 2 — —
=~6%8 =100 =10 rerr——
THE EQUATION OF THE CIRCLE IS
(x—(=5W*+ (y— (=7)=10 a=-5
(x+5)+ (y+7) =100 b=-7

#Fsavemyexams
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Finding the Centre & Radius 4

Your notes

Finding the centre & radius

How do | find the centre and radius from the equation
of acircle?

= Acircle equationin a different form can always be rearranged into (x- a)2 + (y - b)2 = r2
formin order to find the centre and radius

= This will ofteninvolve completing the square

e.g. x*—6x+y*+y—15=0
yiay=ly+ % P % THE SQUARE

SO
3y Av_1_s15-
X=3V=9+(y+5)=5-15=0

(x=3) + (y+%)2—% =0

97 _ \197
(X_3)2+ (Y"r%)z: % k/—Ei RADIUS T =2

#F)savemyexams

o

Examiner Tips and Tricks

Make sure you are able to rearrange circle equations givenin the general form

x2+ y2+2fx+2gy+c=0
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o

Worked Example

xX+y*+ 2fx+2gy+c=0
X +2fx+y2+2gy+c=0
(x+fV—f% (y+g’~g?+c =0

2 2 2 2
(x+ ) +ly+gl=frgi-c &«E RADIUS f+g'—c

s

Your notes

CENTRE (—f,—g)

#Fsavemyexams

9 A circle has the equation
e X 4+2x+y*—6y+k=0
and passes through the point (5, 12).

Find the centre and radius of the circle.

25+10+144-72+k=0
k =-107

x24+2x +y? —6y —107=0
(x+1’=1+(y—3F-9-107=0
(x+1 4y =37 =17

CENTRE IS (=1,3)

RADIUS 1S 117

1, SaveMyExams

CIRCLE PASSES THROUGH (5,12)
(5°+2(5)+ (12V- 6(12)+k=0

© 2026 Save My Exams, Ltd.

SO

USE THE COORDINATES OF THE
KNOWN POINT TO FIND THE
VALUE OF k

EQUATION OF THE CIRCLE IS

REARRANGE INTO
(x—al+(y—bY=r?
FORM

e—ﬁ.ﬁ

#Fsavemyexams
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Bisection of Chords /

Your notes

Bisection of chords
How canl find the equation of a perpendicular
bisector?
= The perpendicular bisector of aline segment:
= sperpendicularto theline segment

= goesthrough the midpoint of the line segment

PERPENDICULAR
BISECTOR

MIDPOINT

#F)savemyexams

= The midpoint and gradient of the line segment between points (X1, y1) and (x2, y2) are
given by the formulae
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(%, Y4
1 Your notes

(XX wtws
MIDF'OINT—(—;2 ,—‘2 )

MIDPOINT
_ [ Ya—Nh
GRADIENT = (xz_x1 )
(x5,
#)save myexams

=  The gradient of the perpendicular bisectoris therefore

GRADIENT OF PERPENDICULAR BISECTOR =—(%)

#)savemyexams

= The equation of the perpendicular bisectoris the equation of the line with that gradient
through the line segment's midpoint (see Equation of a Straight Line)

How canluse perpendicular bisectors to find the
equation of acircle?

= Achord of acircleis astraight line segment between any two points on the circle

#savemyexams

= The perpendicularbisector of a chord always goes through the centre of the circle
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PERPENDICULAR  BISECTOR Your notes

P
CENTRE OF
CIRCLE

Fsavemyexams

= |f youknow three points onacircle, draw any two chords between them - the
perpendicular bisectors of the chords will meet at the centre of the circle

/

PERPENDICULAR
BISECTORS

CHORDS

CENTRE OF
CIRCLE

#Fsavemyexams

= Now that you know the centre of the circle and a point on the circle you can write the
equation of the circle

o
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Examiner Tips and Tricks ,

= Tofind the point of intersection of two straightlines, set the equations of the lines Your notes
equal to each otherand solve.

e.g. FOR THE LINES y=3x+1 AND y=-2x+6

EQUAL TO EACH 5x=5
OTHER
x=1

SUBSTITUTE
A TO FIND y
CHECK USING

4=-21+6 ‘5/_\(“ OTHER EQUATION

A=4y

SET EQUATIONS ,}/ 3x+1=-2x+6 é/ESOLVE 1O FIND

POINT OF INTERSECTION IS (1,4)

#Fsavemyexams

o

Worked Example

4 SaveMyExams © 2026 Save My Exams, Ltd. ~ Get more and ace your exams at savemyexams.com 10


https://www.savemyexams.com/?utm_source=pdf

s

Your notes

? The points A (0, 17), B (8, 13) and C (- 10, 7) lie
on the circumference of a circle. Use the properties
of chords and perpendicular bisectors to find

the equation of the circle.

PERPENDICULAR BISECTOR OF AB:

-5
__ .80 _ Y2=%
GRADIENT = BT 2

Xo 4+ Xy YtV
MIDPOINT OF AB :(93—8,17;—43)=(4,45)€/H%, *TZ)

y=2(x—4)+15=2x+7 USE GRADIENT AND MIDPOINT
TO FIND EQUATION OF
PERPENDICULAR BISECTOR

PERPENDICULAR BISECTOR OF BC:

__—10-8 _ _
GRADIENT =-=522 =3

MIDPOINT OF BC =(i*‘5ﬂ"37+7) — (=1.10)

y==3(x—= (=M +10=—3x+7

POINT OF INTERSECTION OF PERPENDICULAR BISECTORS:

2x+7=-3x+7 @—ESET EQUATIONS EQUAL
0 @E SOLVE FOR x

x=0

y=2(00+7=7 (‘ESUBSTITUTE TO FIND vy

< CENTRE OF CIRCLE IS (0,7)

5x

I

EQUATION OF CIRCLE:

(x=0Y+ (y=7V=r? e/‘E’ poar e

x?+(y—7V=r?

BUT (0,17) IS ON THE CIRCLE SO

(OF+ (7-7V=r? <~ (SUBSTITUTE THE COORDINATES
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OF ANY ONE POINT INTO
100 =r* ,

THE EQUATION

Your notes
THE EQUATION OF THE CIRCLE IS

x*+y=7)=100

#Fsavemyexams
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Angle ina Semicircle 4

Your notes

Angleinasemicircle

What are anglesin a semicircle?

= [tisalways possible to draw a unique circle through the three vertices of a triangle - this
is called the circumcircle of the triangle

>

TRIANGLE CIRCUMCIRCLE

#F)savemyexams

= The angle in a semicircle property says that if a triangle isright-angled, thenits
hypotenuse is a diameter of its circumcircle

DO
DD
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It also says that any angle at the circumference in a semicircle isaright angle

4

How canluse anglesin a semicircle to find the Your notes
equation of acircle?

Because the hypotenuse of aright-angled triangle is a diameter of the triangle's
circumcircle you also know that:

1. theradius of the circumcircle is half the length of the hypotenuse

2.the centre of the circumcircle is the midpoint of the hypotenuse

(1,9)

(8,8)

(71

CENTRE OF CIRCLE = MIDPOINT OF HYPOTENUSE
_ (7,941

17,941, MIDPOINT OF LINE SEGMENT
FROM (Xy,3%) TO (X,¥5) IS
= 4,5) i 2
(x¢+x2 y1+y2)
2 T2

RADIUS =5 x LENGTH OF HYPOTENUSE

1
2

__']_ 2 _ 0y
L 7-17+1-9)
1
2

LENGTH OF LINE SEGMENT
FROM (X;,%) TO (X5,¥) IS

(= %P+ (y =y

100 =5

#Fsavemyexams

= Once you know the radius and the centre you can write down the equation of the circle

EQUATION OF CIRCLE WITH CENTRE (4,5)
AND RADIUS OF 5 IS

(x— 4+ (y—57 =5
(x—4)+(y—5=25

#Fsavemyexams
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( ,
o Your notes

Examiner Tips and Tricks

= Toshow that atriangleisright-angled, show that the lengths of its sides satisfy
Pythagoras' theorem.

o

Worked Example
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Your notes
? The three points A (=9, 14), B (1, — 10) and C (8, 7) lie on

a circle, as shown in the diagram.

yA

A(=9,14)

C8,7)

B(1,-10)

a) Show that A B is a diameter of the circle

b) Find an equation of the circle

a) LENGTHS OF THE SIDES ARE:

AB = (1— (-9 + (- 10-14°=676 BECAUSE WE’RE DEALING
AC = (8— (-9 + (7-14)° =338 WITH PYTHAGORAS, IT’S

2 2 F EASIER TO KEEP EVERYTHING
BC?=(8—1"+ (7-(—10)’=338 e —

AC’+BC’=338+338=676 = AB®

. BY PYTHAGORAS ABC IS A RIGHT-ANGLED
TRIANGLE, AND AB IS THE HYPOTENUSE

+. BY THE ANGLE IN A SEMICIRCLE PROPERTY,
AB IS THE DIAMETER OF THE CIRCLE
THROUGH A,B AND C

b) LENGTH OF AB=+676=26
RADIUS OF CIRCLE =%x26=’13

CENTRE OF CIRCLE =MIDPOINT OF AB
—9+1  14+(=10)
(_2—|T)

=(—4,2)

EQUATION OF THE CIRCLE IS
(x—(—4W'+(y—2)'= 13
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(x+4) '+ (y—2)'=169 ,

@savemyexams Your notes
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Radius & Tangent 4

Your notes

Radius & tangent

What s the relationship between atangentanda
radius?

= Atangentisaline that touches a circle at a single point but doesn't cut across the circle

TANGENT

NOT TANGENTS

#)save myexams

= Atangenttoacircleis perpendicularto the radius of the circle at the point of
intersection
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TANGENT ,

Your notes

RADIUS

#F)savemyexams

How do | find the equation of a tangent to a circle?

TANGENT

X Px;,%)
RADIUS -\
CENTRE -

-~
-~

OF CIRCLE «~
O (x,,y)

#F)savemyexams

= STEP1: Find the gradient of the radius OP
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Ya—Y ,

GRADIENT OF RADIUS = - Your notes

#Fsavemyexams

= STEP 2: Find the gradient of the tangent

THE TANGENT IS PERPENDICULAR TO THE RADIUS, SO:

X2—X%4

GRADIENT OF TANGENT ==V v
2—Y

#Fsavemyexams

= STEP 3: The equation of the tangent is the equation of the line with that gradient that
goes through point P (see Equation of a Straight Line)

o

Examiner Tips and Tricks

= |f youunderstand the formulain Step 2 above, you can find the gradient of the
tangent without having to find the gradient of the radius first.

o

Worked Example
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The point P(Z, 6) lies on C.

’ The circle C has equation (x — 5)2 +(y- 2)2 = 25.

Find an equation for the tangent to C at point P.

4

Your notes

STEP 4 C HAS CENTRE (5,2) vy
GRADIENT OF RADIUS AT P=§%§=—% X=X,

3 X=X

STEP 2: GRADIENT OF TANGENT AT P=2 =

STEP 3 v=2(x-2)+6
3

—

LINE THROUGH (2,6)
WITH GRADIENT

-3,_3
=X 2+6

=344+ 8
YETXT2

#Fsavemyexams
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THE EQUATION OF THE TANGENT IS
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