Pure Mathematics Year 1/AS SolutionBank

Circles 6C
1a (x.y)=(32),r=4
So(x—3)" +(y-2) =4
(x=3) +(y-2)" =16

¢ (X13y1):(5,—6),r=2\/3_,
SO(x_5)2+(y_(_6))2: 2\/5)2

(x—5)2+(y+6)2 =22(\/§)2
(x=5) +(y+6) =4x3
(x—5)z+(y+6)2 =12

d (x.y,)=(2a,7a).r =5a
So (x—2a) +(y-7a)" =(5a)’
(x-2a)’ +(y-7a)’ =252
e (%.%)=(-2v2,-3v2),r=1
o248 o[- -
(x+242) +(y+3v2) =1

2 a (x+5)2+(y—4)2=92
(=) +(y-4)" =9’
The centre of the circle is (-5, 4) and the radius is 9.
b (x=7) +(y-1) =16

(x=7) +(y-1)" =4
The centre of the circle is (7, 1) and the radius is 4.
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2 C (x+4)2 +y> =25
(e=(4)) +(y=0F =5
The centre of the circle is (—4, 0) and the radius is 5.
d (x+4a) +(y+a)’ =144a’
(x—(~4a)) +(y—(-a)) =(12a)’
The centre of the circle is (—4a, —a) and the radius is 12a.
e (x—3\/§)2 +(y+J§)2 =27
2 2 2
(=) () ()
Now~/27 =\9x3 =9x\3 =33

The centre of the circle is (3\/5 , —\/g ) and the radius is 3\/5

3 a Substitute x=4,y =8 into (Xx—2)>+(y—5)>=13
(X=2P2+({y-5°=(@-2 +(8-57=22+32=4+9=13V
So the circle passes through (4, 8).

b Substitute X =0,y =-2 into (X + 7)* + (y — 2)* = 65
X+ + (-2 =0+7 +(2-2=7*+(4)’=49+16=65V
So the circle passes through (0, —2).

¢ Substitute X =7,y =24 into x> + y* = 252
X2y =T+ (24> =49 + 576 = 625 =25 V'
So the circle passes through (7, —24).
d Substitute X = 6a, y = -3a into (X — 2a)* + (y + 5a)* = 20a>

(X —2a)* + (y + 5a)> = (6a—2a)*> + (-3a + 5a)> = (4a)* + (2a)* = 16a> + 4a> = 20a> v’
So the circle passes through (6a, —3a).

e Substitute X =+/5,y=—/5 into (x—3\/§)2+(y—\/§)2 :(2\/5)2
B 3B (5] (245 o 2]
= 4x5+4x5=20+20=40=(v40)

Now /40 = /4x10 = /4 x/10 =210 v

So the circle passes through (\/g , —\/g )
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4 The radius of the circle is

Yo%) + (2= v) =\(4-8) +((-2)-1)

The centre of the circle is (8, 1) and the radius is 5.
So(X— 82+ (y—1)P*=52
or (X—8)>+(y—1)>=25

5 P (5,6)and Q (-2, 2)
The centre of the circle is

(X1+Xz y1+y2j: 5+(-2) 6+2 Z(E §)=(E 4j
) ) 2°2 2’

The radius of the circle is

\/(X2 %) +(¥, -y, ) =\/(5_%j2 +(6-4)
(

7Y 2
=0l = +(2

1]+
:£+4

4

49 16
= |— 4+ —

4 4
_[e

4

6 Substitute x =1, y =-3 into(x—3)2 +(y+4)2 =r?
(1-3)" +(-3+4)" =r?
(<2) +(1) =1’

5=r?
So r=5
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7 a Substitute (2,2) into(x—2)" +(y—4)" =r’
(2-2) +(2-4

b The distance between (2, 2) and (2 + xﬁ ,5) is
2
\/(Xz _X1)2 +(y2 - yl)2 :\/(2+J§_2) +(5_2)2
- By

=/3+9

=12
The distance between (2, 2) and (2 _ B, 5) is
0o =% ) + (v, -’ =\/(2—\/§—2)2 +(5-2)
5]+

=+3+9

=12
The distance between (2+/3,5) and (2-+3,5) is
om0 = ((2-35)- (2 48)) +(5-5)
=\/(2—\/§—2—\/§)2+02
-6
= J4x3

=4/12

PQ, QR and PR all equal +/12 .
So APQR is equilateral.
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8 a Rearrange X* +Yy>—4Xx—11=0 into the form (X—a)2 +yr=r?
X —4x—11+y* =0
Completing the square gives

(x—2)" —4-11+y> =0
(x—2)2+y2 =15

b Centre of the circle = (2, 0), radius = «/E

9 a xX>+y?—10x+4y—20=0
X2 —10x+y>+4y—20=0
Completing the square gives
(X—52-25+(y+2>—4-20=0
(X—5P2+(y+2)>=49

b Centre of the circle = (5, —2), radius =7

10a X*+y*—-2x+8y—8=0
X2 —2x+y?+8y—-8=0
Completing the square gives
X—1P2-1+(y+4>-16-8=0
x—12+(y+4)>=25
Centre of the circle = (1, —4), radius = 5

b x*+y*+12x—4y=9
X2+ 12x+y>—4y=9
Completing the square gives
(X+6)2—-36+(y—2—-4=9
(X+6)>+(y—2)>=49
Centre of the circle = (-6, 2), radius = 7

c X2+y?—6y=22x—40
X = 22x +y* — 6y = —40
Completing the square gives
X—11)2 =121 +(y—3)>—9=—40
X—11)>+(y—3)>=90
Centre of the circle = (11, 3), radius = \/% = 3@

d x>+y?+5x—y+4=2y+8
X*+5x+y* =3y =4
Completing the square gives

( 5)2 25 ( 3)2 9
X+=| ——+|y-=| —==4
2) 4 2) 4
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2 2
10d (x+§j +(y—§j B
2 2 2

e 2 +2y>—6Xx+5y=2x—3y—3
2x2 — 8x +2y? + 8y =3
Completing the square gives
2((x—2)2—4)+2((y+2)*—4)=-3

2(x—2)>—8+2(y+2)>—-8=-3
2(x—2)*+2(y+2)*=13

(x—2)2+(y+2)2=§

Centre of the circle = (2, —2), radius = \/7 =X

1la X*+y?+12x+2y=k
x>+ 12x +y* +2y =k
(X+62-36+(y+1)>—1=Kk
(X+6)*+(y+1)*=k+37
Centre of the circle = (=6, —1)

b A circle must have a positive radius, so k + 37 >0
So k> -37

12 x> +y>+6x— 14y =483
X2+ 6X +y* — 14y = 483
Completing the square gives
(X+3)2-9+(y—7)—49=483
(X+ 32+ (y—7)* =541
Centre of the circle = (=3, 7), radius = @
P(7, —14), midpoint of the line = (-3, 7)

Midpoint = (%MJ

2
(-3.7) = (7+x2,—14+y2J
2 2
3= 7+ X, and 7 = -14+vy,
X =—13,X, =28
Q(-13,28)
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13 (x—k?+y*=41,(3,4)
Substitute X = 3 and y = 4 into the equation (X — k)* +y? =41
(3—ky?+42=41
k*— 6k +9+16 =41

k»—6k—16=0
(k+2)k—8)=0
k=—2ork=38
Challenge

1 (x—Kk?+(y—2)*=50,(4,-5)
Substitute X =4 and y = —5 into the equation (X — k)? + (y — 2)> = 50
(4 —Kk)*+(-5-2)*=50
k?—8k+16+49=50

kK2—8k+15=0
(k—3)Kk—-5)=0
k=3ork=5

(X—=3+(y—2)*=500r (Xx—5)>+(y—2)*=50

2 X+y*+2fx+2gy+c=0
Rearranging the equation:
X2+ 2fx+y*+2gy +c=0
Completing the square gives
X+ —f2+(y+gP’—-g°+c=0
X+ +(y+gr=f>+g’—c

The centre of the circle is (—f, —g) and the radius is /> +g*> —cC .
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