Edexcel AS Mathematics Coordinate geometry (’

Section 2: Circles

Solutions to Exercise level 3 (Extension)

A
1. s +(J27) =k* = k% =306
> k=6 ./ (3,\/5)
n the diagram, @ =e0°,
o_.

The three polnts are spaced out equally around the

cirele, so the angles at the centre are 1207,
So for an equilateral triangle the vertices @ and R ave

(3. —27) and (-¢, 0).

2. (i) Mis (&6, 3), and the circle has radius 4° +2° =J=20.
So the equation is (x —&)* + (y —2)* =20
=X+ Yy —12x-6Hy+25 =0
Y=3x—-15
(il) - 5
Xty —12x—6y+25 =0
= X+ (B3x—15)* —12x-6(3x—15)+25 =0
= X —12x+34 =0

10+ i34 136
- 2

—o+2
So Uis (F41, #.24) and V is (4.59, -1.24)
LPUR Ls an angle in a sewmdcircle, so LPUR = 90°

=X

+2x=5
(L) gr=s }

X2+ y?—12x -6y +25 =0

=S X +H(2x+5) —12x—6(2x+5)+25 =0

> x*—4x+4=0

=>{(x-2)*=0

= x =2 (twice!), y =1

So Lo is a tangent to the civele at P, and therefore ZRPR = 90",

3. For all the circles passing through P and &, the Line segment PR is a chord, For
each clrele, the dimmeter through the midpoint of PR is a perpendicular bisector,
Therefore all centres lie along this Line,
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4, () (/(—5)"A+g2 =52

Edexcel AS Maths Coordinate geometry 2 Exercise

solutions
Midpoint of PR Is (3, 2)
qrodient of PR =2 =%
so the gradient of the perpendicular bisector = —2

So the equation of the Line of centres is yy—2=—-2(x - 3)

:>2X+53=16

A

:>,r2+g2—10/r:0

(i) P =152 -52

=200 =102 m

(i) sinece @ = (a, b)

gradient CR =

a—-5
gradient @P = —
20—4
-b a-5
= =—
20—2a b

= -b*=(5-a)(20-a)

= -0 =100-25a+a"

But @ lies on the clvcle, so 4° +6° —10a =0
= 4° —-104=100—-254+4a"
= 154 =100
=>a=%

400 200

2 _ 200 =
=0 =2 D L

= b=k
SoR = (%%@) and R = (%—1—"3@)
(iv) Shape PRCR is a kite,
Aren = 2(RR) (CP)
=1(25)(15)
= 5042 wm?
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