Pure Mathematics Year 1/AS SolutionBank

Circles 6A

La (x%)=(42).(%Y,)=(68)

SO(X1+X2 , y1+y2j=(4+6,2+8J=(E£j=(5,5)
2 2 2 2 )7 \272

(en

(%, 1) =(0,6),(%,, ¥,) = (12,2)
So(Xﬁxz | y1+y2j=(0+12’6+2j:(%’%j=(6’4)

2 2 2 2

¢ (% ¥1)=(22),(XY,)=(-46)
So(xl;xz | y1;y2j2(2+(2—4),2;6]=(—_22§j=(_1,4)

d (%) =(-6,4).(%;¥2) =(6,~4)
So(lerxz | y1+yzjz(—6+6,4+(—4)J=(%2J=(0,0)

2 2 2 2
e (%) =(7-4), (%, ¥2) =(-36)
o[y ) {00 48] (15
(% %2) =(-5,-5),(%1 ¥;) = (-118)
o[ ) (20 5 () (o3
9 (% %) =(62,4b),(x,,¥;) = (2a,~4b)
So(xi+x2,y1+yzj:[6a+2a’4b+(—4b)j=(8_a 9j=(4a’°)

2 2 2 2 22

h (Xl’ yl) = (_4u'0)’(le YZ) = (3u’_2V)

So(x1+x2 | yl+y2j:(—4u+3u 0+(_2V)J:(i'_vj

2 2 2 2
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1i (x,y)=(a+b2a-h),(x,y,)=(3a-b,~b)
So(leer yl+y2]=(a+b+3a—b 2a—b+(—b)j:(ﬁ 2a—2bj

=(2a,a-h)

2 2 2 2 2 2

i 00y =(42.1), (%0 y,) =(242,7)
So(xﬁxz’y1+y2j:[4x/§+2x/§’1+7J:(6\/§ §]=(3ﬁ’4)

2 2 2 2 2 2

k (xl,y1)=(x/§—«/§,3\/§+4\/§),(x2,y2)=(3\/§+\/3_,—x/§+2\/§)
So(lerx2 yl+y2j: J2-J3+32+43 3\/§+4\/§+(\/§+2\/§>J

2 2 2 2

42 2x/§+6\/§]

2 2

= (2v2,v2+343)

2 A(—2, 5) and B(a, b), midpoint M(4, 3)
Midpoint = X% Kty
2

H

2
(4’3):(—2+a’ﬂJ
2 2
4= 2212 and3:¥
a=10andb=1

3 (Xu)=(-46).(x,y,)=(7.8)
2555832 01

The centre is (%7)

4 (Xi,y1)=(4?a,_73bj,(xpyz)=(2a @J

54

4a 2a -3b Sb) (6a 2b
SO(X1+X2,Y1+Y2J= 5 5 4 4| |5 4 {3_679)
2 2 2 2 22 54
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4 The centre is (B_agj
54

5 a A(-3,-4) and B(6, 10)

centre of circle = midpoint = (XiJrX? : Y1+y2): (_3+6,_4+10j: (EBJ
2 2 2 2 2

b y=2x
_3 .. 3,_ : 3 : :
When x = > y= 2(5) = 3, therefore the centre of the circle (5,3) lies on the line
y = 2X.

6 J(E,ﬂj and K(—l,zj
4 3 2

S(-1) 4409
centreofcircle:midpoint:()(1;)(2,yl+yzj:[4 ( 2) 3t ]:(1 §j

2
y=8x+hb

7 (% ¥)=(0-2).(x,y,)=(6,-5)
{5y (2 2 (0 )0

Substitute x =3 andy = —% intox—-2y—-10=0:

(3)-2(-9-10:3#—10:0

So the centre is on the line x — 2y — 10 = 0.

8 (wy)=(ab).(xy,)=(2-3)
The centre is (6, 1) so

a+2 _

——=6
2
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8 a+2=12
a=10

b+(-3)

=1
2
b-3
2
bh-3=2
b=5
The coordinates of G are (10, 5).

=1

9 (Xl’yl)=(piq)!(xz;y2)=(3a,—7a)
The centre is (-2a, 5a) so

[ p+3a g +(—7a)j —(~2a,5a)

2 2
p+3a__

q=17a
The coordinates of C are (-7a, 17a).

10 (%, %) =(3p).(X:¥,)=(a.4)s0
3
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11 (%, ¥)=(-4,2a),(X,,y,)=(3b,—4) s
(—4+3b’2a—4j:(u2a)
2 2
—4+3b=b
2
-4+3b=2b
-4=-b
b=4
2a—4
2
2a—-4=4a
-4=2a
a=-2
so a=-2,b=4

=2a

Challenge

a B(7, 11) and C(p, q). Midpoint of BC is M(8, 5)
Midpoint = (Xi % yl i yzj

(8.5) = ( + p’11+q)

2 2
_ 74;p and 5 = 11+q
p=9andg=-1
b A(3,5)andB(7, 11)
Midpoint AB = = (% 5+211j (5,8)
Equation of line joining (5, 8) and M(8, 5):
y-8_Xx-35
5-8 8-5
y—8=—(x-5)
y=-Xx+13
¢ Gradientof lineAc= Y2=% = ED=5__
X, — X, 9-3
The gradient of the line y = —x + 13 is —1. The two gradients are equal so the two lines

are parallel.
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