Coordinate geometry

Co-ordinate
Geometry

One, possibly two, of the short questions (25
marks each) in Section A are likely to cover co-
ordinate geometry of the line and the circle. It is
also possible that co-ordinate geometry could
occur in one of the long questions in Section B,
although there is little evidence of this from the
exam papers to date.

In Section A, there are likely to be question
parts which test both your understanding of key
concepts such as the slope of a line, and your
ability to use the formulae and the methods on
the course. In Section B, you may very well
have to be inventive in how you set up your co-
ordinate system and in what approach you use.

With co-ordinate geometry, it is important to
remember that tougher questions often involve
using ideas from synthetic geometry. You

vertices of the parallelogram ABCD, and
the diagonals of the parallelogram
intersect at P(6,7). Find the

co-ordinates of C and D.
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should be prepared for this.
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Coordinate geometry

Point dividing a line segment in the ratio a@ : b

bx, +ax, by, +ay,
£ a+b a+b

2. Area of a triangle
e.g. The area of the triangle OAB, where
0 =(0,0), A=(x,6) and B=(6,2), is
14 square units. Find the possible values
of x.
s | _L,x(').)—é(é)l=lq-
A(ol.) = 2 X|v1‘—XI.v| 2
| 2x ~2¢] = 28 *
2L ophtions : it ® 2X-36 = + 2%
2% = 6%
X =32
i & 2x -36= —2%
2% = |2
X =6
¥ coukel Squeve Lot sides
ol Solve T.-o.o(rwtfo
3. Divisor of a line segment
e.g. If A=(2,8) and B=(-8,13), find the A(z_g) 5(7813)
co-ordinates of the point which divides X I;{ X+ ! Yo
[AB] in the ratio 3:2. ‘
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Coordinate geometry

4. Angle between two lines
e.g. find, correct to the nearest degree,
the larger angle between the lines
2x—3y=7 and 3x+5y+9=0

M= -a
b

tMﬁ‘ + M, = W

[+ m, M,
wke
a;.,\’u ®
Lackgps

O.= (30-64-6 = 15 4°

. Perpendicular distance formula
e.g. if the perpendicular distance
between the parallel lines x+2y =8

and 2x+4y+k=0 is \/g, find the
two possible values of ke R.

A= |ax thy +c|
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Coordinate geometry

B.The Circle

1. Equation: x+ y2 =72
e.g. find the equation of the circle, with
centre (0,0) and which has the line
x—2y=15 as atangent

X-2

X =0

e S y= ~§
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= Roclows

d=lax, +by, +c |
Ja th*
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2. Equation: (x—h)2+(y—k)2=r2

e.g. find the equation of the circle that
has centre (—1,3) and has the line
4x+ y=16 as a tangent

L distomce

Uy +
Contn

from bue
-lb=0 &
(=1,3) is Raduns

ol = laxX, +by, +c |

wlu.ahbh
(x-b)*+(y-h)*=

K3
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R= 40D+ 1(3)-1¢]
q1.+31.
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(x--0)* t(y-3) =(

(x+1)* ¢ (y - ~3)"
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Coordinate geometry

e.g. find the equation of the circle
which contains the points (7,5) and

(8,-2) iftheline 2x—y—-2=0
contains a chord of length 45 of

the circle
¥ +2fy +C=0

x‘l-+ T +
IA’Z LJMJ? ) ﬂuz*h'wd’
{’ Conbams (15) e
Co

wheus (7-2)3

S'M.L
PN
Poi-\b

Stnee. L Line from contre
to Chorel bisecks O{n-allo(
c("l'F)

AE " PvH-azow.u :
255 of={e=-20
ax-y-a%0 K= [gif

aloo ok =]0% H,;,fcl
a*+b™

3. Equation: x’+y*>+2gx+2fy+c=0
e.g. the length of the radius of the
circle 2} = =2 = 2= -1
22+ y?—2x+2ky—-15=0 24= 2k 9 f£=k
is 5; find the value of k >0 and the c = —I§
co-ordinates of the centre
k=1
R = \]%‘Jrf‘-c =12+ k*+1Ss =g
| 4 ™ +1S =25
k* =9
k >0 ke =23
Combne 7
C=(’7_,,f) c= (')"k)
c=(0 ,—-3)
4. g,f,c method Sketcl

(?)7'4-(5)1""27(?) +2F(S)+c=o
49 +25 + /4; +I0f+c =0
[tg + I0f +ec -3¢ (D

()" + (-2)" +23 (s) +2f(2)+c=0
64 + 4 +1bg —4F 4c =0
6g-4f +c = 68 @

= J(\jguf‘-c)t—lo 2(-9)-1(-£)-2|

27+ 1®

?"h“—c -20 = (-29 +£-2)"
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~24f +f=-2f +49 -2f +

Grt U+ Uaf +4f-8g ~Sc -
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Coordinate geometry

Solve £ eﬂuuuh'ous
~

c = -167 +4f -6%

@:-©

(ORI

cl=|- lc,(un%#«p -68
= - - + -
ca—l(Jizf.ﬁ((Z g “
@«®-0)
Cedves=(—9/F)
Combvs = (4—,)

Roeliis = JgrsFrec
Rocdbins =) 4=+ —g =3

&Mlc. NMVBA :
x* -4-? +2?.x LAF-JJ-Q—O

ltg +Iof +e = -3¢ (D
bg-t4f +c =~ —68 @
g+ 4fte 4:{W—‘¢;-5=-'°“‘° ®

W,
? ?—F 3 9=3+30

(FF+)FHE 4 4 (G F +4f
~K (FE+3)-5€bg F-r1l6)-104 =0
Selue. quaciratic

YAUF #G428 +9 + 4 +28€ +(2f
+4¢ ~S6 =24 *SYo £ + 570 -1s4=0

SIF 4+ SY2f + G| =
(SIE+960CE + ) )

F- -q_gl oe [ =-|
9= QC—I) +3 = =F+3="%
e =—log(-\)-lE ==

= ~g

X*t+y*—gx -2y -g=0

5. Touching circles
e.g. investigate if the circles

St x> +y?—8x+2y+12=0 and

Sui x4 y2—14x-10y+54 =0
intersect at a single point

[s ol Eamee betroeer

Certpres = R, +R, 1
c = (-3,f)
a, = (4, 1)

= (%,%)

0{ JCK‘L"XI) (7|_'ﬂ7.)
kf.-.ﬁ?:??c,
£.=Jl+"'+|"'—\7. =Jg

Ry =3 +5°-5% = als
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St S2

oistomes betrdecsn covines
d = \) (F-4)e+(s-)"
d =Jys

= s\s‘?
Sbu\- ok padii
Ri+Ky = 8§ + 255 =3§¢

= TL.u) {ntersect o a Siu’(n. point.




Coordinate geometry

6. Intersection of a line and a circle

e.g. find the points of intersection of the
line x—5y+32=0 and the circle

x2+y2—2x—8y+4:0

(D padeit Lnear

@SuL inko  cuprele
O Solve

@) Suk back imto Luase

POllﬂ(fS DF— InbeeSechon :

X-Sy+382=0
Xz+"1' -2X~-§y +4=0

X = 5y -22
(57 -32)% + y*— 2(5’7—32)—83% =0
LS5y * -3204 +024 +y"-104 +64 -Gy +4=0
.26?"—3387 1092 =0
Y= I3y r42=0
(4 -6)(y-%)=0
y=6 oe y=%
;7,=e X=6()-32 = -2
y=3 x= 5()-32=3
(=2,L) auned (3,7)

. Tangent at a point

e.g. find the equation of the tangent to
the circle x? + y2 +4x—-2y—-20=0 at
the point (2,4)

Cg('}l—'F)
c= (-2 ,1)

SLope_ M= Ya-y,
X;_-X,

%uuh'ov\ :

Y-y = m(x-x)

Tﬂd’\w :

Slope [<€]

Y-\ =3

B ——

22 ¢
P fon-dicitan Slopa = Slope of T
mr = ~-%
3

m, =

e,?hwh'oy\ gF T wid- (2,4)
y-4 = —% (x-2)
By-l2 = —¢x +8

Yx + 3'? ~— 20 =0
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8. Tangents and chords
e.g. find the equations of the tangents
that can be drawn from the point
(0,-9) to the circle

X2 +y2+2x—-8y+7=0.
=(-5,-f)
(-1, 4)

3"-+F'— —C
Jr+e -3 =Jio

e?h;“;:‘ =M CX X. )

¢ =
C=
K=
K=

onstauce ‘Fﬂm pt. b line
d= laxX, +by, +cl

[% 4l
T M= S3/ 9 >
an
9,—,1-\;‘—1 n=~% =

) (0,-1)

Ta-/vu\k wita  (0,~9)
U q =-M(X—O) 2 Y= mx -1
oR. mx -y -91=o0
Distance ﬁ'bm thn.{b'hnr«t=r‘opl'm
Ji0 =l m (=) =) (4)-1
M+~
({l_o Jmn ) =(\—-W\—l3 Dz
10 (M*+1) = m*+26 m + 161
m* —2bm ~[59=0
(‘Im -S3)(m+3 ) =0
M—-S,'% o M=-3

}=S;sx—-‘i

4
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