AS 1.2 Applying Algebraic Skills To Circles

The Equation Of A Circle

Recall the distance formula
Two points (’\l, 9.) and (/X ’8" )
d= ) (M%)t ng‘yr )
or

dz= (’Xz-”ﬂ)” CHZ’\&\)'L

From this we get the equation of a circle

(1) Circle centre (0,0) and radius r xX*+y*=r* (must know)

(i1) Circle centre (a,b) and radius r (x-a)*+ (y-b)2=1r? (given)

d\ﬁ%@t
when o 10
Va e (@UZMU] of Cf

(i) Qrcle

This circle is all points P(x,y)
such that the distance from
0,0)isr
Le.r* = (x-0) 2+ (y-0) 2

r2 —_ _\.2 + yZ

. v _ (’K ) This circle is all the points
(1) : Y P(x,y) such that the distance
from (a,b) is r
Le.

=(x-a)*+ (y-b)*
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AS 1.2 Applying Algebraic Skills To Circles

To find the equation of a circle we need :-
= the centre of the circle
® the radius of the circle

Examples

1) Write down the equations of the circles

. .3
a) centre origin, radius 5

b) centre (6, -2), radius 3

@ (xa)i(ybprt

(x-0P+ (y-0F-(3)-
/XL}B?.- %
b)  [x-C)-4 (Y-D)-rt
o %6)%(1 2)-=3¢ N Dot molaply cor
(x-6)t (Yt2)--4 “hiockols Wik durnalt

2) Describe the circle with equation
a) x* +y*=64
b) (x-4)*+(y+3)*=25

(a) tenive (,0) ()) oo ﬁu

() Cenve (4,3) [T s
| e

3) Find the equation of the circle passing through the point (6,3) and has centre (3.1)
= JE3) (31 G0+ (y-bJ* =1
= Jart (=) (y3)-
1

Ex 14A, pg 308 — 310
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AS 1.2 Applying Algebraic Skills To Circles

The General Equation Of A Circle

Lets take an equation of the form x* + y* + 2gx + 2fy + ¢ = 0 and complete the squares

inx and y:
Xt Zx4 U 2%1 C=0
(Ktg ) G+ (YrPr-frrc=0
(Xt P+ (ytf)e = g+t Foc
Compare Wikh Use to fing @nm

(xaf+ Yl aé‘jgf&““f?\ Mn’@%
S TSN i e WS

We can see that x* +y* + 2gv + 2fy + ¢ = 0 represents a circle with centre (-g,-t) and
radius, r = y/g* + f* — ¢, provided g* + f* - ¢ > 0. This is known as the general

' - On
‘._equation of a circle. P \
H-.R_“_"'-H.._q__ — Has e e — / & mu |.a M
Examples

1) Describe the circle with equation »2+y?>-4x+8y-16=0

Glnhﬁ (L"L‘)
s J G+ - (o)
= 436 =6
2) State whether x* + y* —6x+2yv—14=0 represents the equation of a circle
206 0= =AYy
3 f
e = @I -(I)
J -2 20 S0tk dos represent

a Citde
3) Acircle x* + y* +4x-2y -84 =0 has diameter AB. If A is the point (-10,-4),
tind the coordinates of B. = | 29 )
(9 =)L P’--—( C()-nh/e C‘L/’)
B
% '{? B(‘Z%gj HS)
h_—5CL1) R(b,6)
(-10,-U) 8
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AS 1.2 Applying Algebraic Skills To Circles

4) Show that ( 5, ¥11) lies on the circle centre origin and radius 6
Orde  (xadtt (Y-b)*=re
(x-0)4 (y-0)= 6"
/Xlt(jt - 3(3
Sobsio (5, 41 nle LeS,
554 ()
= 25t

36 so pont hes o arce
S

O !

5) Does the point ( -7, -9) lie inside, outside or on the circle centre (-3,-5)
and radius /30 ?

dsoe fm  (7,-9) % (3,5)

d- JET3) (-ars)
= J Tt
= 3

7 3o SO pont hies aoside Crele

Ex 14B, pg 312 - 313
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Unit 3 AS 1.2 Applying Algebraic Skills To Circles

Intersection Of A Line And A Circle

To find the points of intersection we solve simultaneously the equation of the circle
and the equation of the straight line. This results in a quadratic equation.

As with a curve and a straight line, a circle and a straight line can have

For resultant quadratic

(1) no points of contact

Q b?-4ac <0
(11) two points of contact
/@/ b? -4ac >0
(iii) one point of contact
(line is a tangent)
b?-4ac=0

Examples

1) Find the points of contact of the line y = 2x + 8 and the circle
xX2+y*+4x+2y-20=0

XL th,/xt?_a 20 0 - -0
JLST S
Sigle @ n@® /.><l1‘ (K& F+ Kt 2(2x48) -1 0
A5 U E SXT6Lt LXE I HE 200
5%+ X+60 =0
X4 EX+ =0
(%v6 ) (xt2)-0
.. K==t K==
n © Y (4 Y=l
porb (6,4) - (2,1
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Unit 3 AS 1.2 Applying Algebraic Skills To Circles

2)  Show that 3x + y =-10 is a tangent to the circle x* + y* -8x +4y —20 =0
and find the point of contact.

e AHYP-BRE-10:0 - @
3Xty=-0 .. @
@) (9WGS Y '—QX =10 |
@ At (30 ) - 8%+ 4 (-3x-10) -20 0
Aot GXEF60KT 1D ~8X 12 -i) 200
0%+ 0X + 40 =0
MUK <0
(x+2) (xt2) 0 |
X=-2 ef/wl oo 30 e i o fongens

Pt A=-2 w © &: 6-10
==y
(‘L,‘Q)

p3i5 EXLC
a @ ~>@)

Equation Of A Tangent At A Point On The Circle

Equation of tangent AT need (i) point on the line (ii) gradient of line
A is point on the line and m,,.m - = -1 since the tangent is perpendicular to the

radius AC
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Unit 3 AS 1.2 Applying Algebraic Skills To Circles

Example

1) Show that A(7,5) lies on the circle x* + y* - 6x - 4y -12 = 0 and find the equation of
the tangent at A.

A(1,5) Sshile 1 Ay -
7! TSR 01
"9 :0 s (15) hes o cirde

A =B - y= 1220

%_f; ’ g u cene (3,2
s Egain  y-b=m(xol
" A 35 S

M vengol - =3 K Is} el

2) Find the equations of the tangents from the point (0,-4) to the circle x> + y> =8
Byakin gz mxsc .
Sdve Simulltineanl NY-=8
J X f%\ok*wzx |
X M-8 b 8
A (jme) -8 mx 820
a- (ltwm)  b=-gm C=§
gt = eguel s > bHec-0
(8m)e- (1t mex6 =0
6lme -2~ 3mt =0
&ML:BZ__ .
M=l = et
O Y7 Aoyl

Ex 14C, pg 315 - 316
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Unit 3 AS 1.2 Applying Algebraic Skills To Circles

Intersecting Circles

There are five possibilities:

Consider two circles with radii , and r, with
K>,

Let & be the distance berween the cenrtres of the
two circles.

The circles

do nort touch.

The circles touc
d=r+r, i touch
externally. Note
Don't try to memorise

this, just try to
understand why each

The circles meet ar "€ * UUe
—n<d<n+n

two distinct points.

The circles touch

d=r—r

internally.

d<r The circles
<n-rn
do nort touch.

Example

Determine how, if at all, the circles with equations x* + y* - 8x + 6y -11 =0
and x* + y? + 4x - 10y + 4 = 0 intersect

9 -& ZP:G Co—l

we (43) b S
= J36
=6
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Unit 3 AS 1.2 Applying Algebraic Skills To Circles

/.XZegﬂ WX «l%+ L))
24U 2840 C=l
::2 il
8 tnhe (2,5

@l JLrZy
= 5

Aisione  Dehwe ceniies
d= S+ (35)

d - J 36l
d =10

ot u |
Cides ieseed 1 o At povib - Since
disnce ol (@S < SN of yudie

Ex 14D, pg 316 — 317
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