OCR Core 1

Coordinate Geometry

Section 2: Circles

Solutions to Exercise

1.
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(iv)

)

(it)

(Lit)

(iv)

(x—0) +(y-0o) =¢&”

x2+32=36

(x=3)+(y-1)=5"
XP—ex+ 9+ Yy —2y+1=25

/<2+52—ex—25:15

()c+:2)2+(g—5)2 =42
x2+4x+4+32—105+:z5:1

x> +52+4x—10g=—28

(x=0) +(y+4)=3"
Xyt tey+tie= 9
Xyt tey=-7

x° +32 =100 =107
Centre = (0, 0), radius = 10.

(x—2)* +(5—7—)2 =16=47>
Centre = (2, 7), radius = 4

2
(x+3)*+(y-4) =4=2
Centre = (-3, 4), radius = 2

2 2
(x+4) +(y+5) =20
centre = (-4, -5), vadius = /20
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OCR C1 Coord. geom. Section 2 Exercise

2 () Xy tax-5=0
/<2+4x+52—5=0
(x+2)° —4+y*-5=0
(x+2°+y* =29

Centre = (-2, 0), radius = =.

) X*+y*-ex+ioy+20=0
X2 —ex+ Yy +10y +20=0
(x=3) - 9+(y+5) -25+20=0
(=3 +(y+5)° =14
centre Ls (2, -5) and radius =14

) x*+y*-2x-3y+z=0
X2 =2x+y*—3y+3=0
(x—1)—1+(y—-27-2+2=0
(x—1)+(y-2)7=1+7-3
(-1 +(y-2r =%
Centrels (1,2) and radius =%.

4. Radius of circle = \/(6 — 47 +(3-(—2))* =J4+25 = /29
Equation of clrele is (x —4)* + (y+ 2)* =29
xz—gx+1@+52+4g+4=@

X+ Yyt x4y =20

5. Centre of clrele C is the midpoint of AB.

2+ 0+4
o=(222,224) 11 0
2

Radius of cirele is distance AC = \/(:2 —4P +(0-2P =J4+4 =2
Equation of clireleis (x—4)* +(y-2)* =¢

x2—gx+1e+gz—4g+4=g

12+52—2/r—4g+1:2:0
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OCR C1 Coord. geom. Section 2 Exercise

R (0, 9)

c(a b

® (0, 2) \

The wmidpoint M of RR (s (0, &).
Sinee a diavmeter which passes through M Ls perpendicular to R, thew the Line
CM must be horizowtal, and therefore b = 6.

v

Stnee the cirele touches the x-axis, the vadius of the cirele must be b, Le. &.

The equation of the civele is thevefore (x —a)* +(y —e)* =&”
The cirole passes through (0, 3), s0 (0—a)* +(3—6&)* =67
a*+ 9=36
a* =2
a=127 =tz=z
The equation of the circle is either (x —3v3)* +(b—6)°* =26
or (x+3J2)* +(b-6)* =z6.

#. (1) /<2+52:8
Substituting in Yy=4-x oives x*+(4—x)* =g
XP+1e—-8x+x*=¢
2X*—gx+8=0
X°—4x+4=0

(x—2)* =0
The Lline meets the circle atjust one polnt, so the line touches the clrcle
and is therefore a tangent.

(i) X+ 52 =25
BX—25

Substituting in 44y =3x-25 = y=
4
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glves X*+y* =25
, (2x—25Y
X+ | =25
4
3x—-25)°
x2+—( ) =25
16

16X* + 9X* —150X + 625 =400
25 X —150X +225 =0
X2 —ex+ 9=0

(x—3)*=0
The Line meets the clrele mtJ' ust one po’mt, so the Line touches the clrele
and is therefore a tangent.

g X+y*=e5

2Y+x=10 = x=10-2Y

Substituting in: (10 —:23)2 + gz =65
100 —40y+4y* +y* =e5
5Yy*—40y+35=0
Y —gy+#=o0
(- (y-#)=o0
Yy=Ltory==

Whewg=1,x:10—:2x1:8

When Yy =7, x =10 -2xF =—4

soPis (8 1) and R is (-4, #)

Length PR = /(8 —(—4))* + (1 - 7)* = /144 + 36 =180

. . F-6 1
. ) gradientof PR =—4———=—
7 f 5-(=2) #
Gradient of or =22 =7 — >
5—-6 -1

1
Gradient of PR X gradient of QR = —x—# =—1
7.

so PR and QR are perpendicular.
(i) The angle in a semicirele is 907, so PR must be a diawmeter.

(iil) slnee PR is a diameter, the centre C of the clrcle is the midpoint of PR.

(—2+@,e+oj:(2,3)
2
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10. (1)

OCR C1 Coord. geom. Section 2 Exercise

rRadiuns of clrele = length cR= \/(é -2P +(0-3)?

=Jte+ 9=J25 =5

Equation of circle s (x —2)* +(y —3)* =25.

X2+32:17

(i) substituting x = 4 and y = -1: x* + y* =(—4) +(1)* =16+1 =17

-1-0 1

(itt) qradient of radius OP = =—

(iv)

(v)

—4-0 4
Tangent to clrele at P is perpendicular to radius OP
so gradient of tangent = -4
Equation of tangent is y —(-1) = —4(x —(—4))
Yy+ti=—4(x+4)
Yyri=—4x-1e
YtAx+17#=0

X+tYy=3 = Yy=3-4x

Substituting into equation of circle: X2+ (3-X) =17
X+ 9—ex+ X7 =17
2x°—6x-8=0
X =3x—4=0
(x—4)(x+1)=0

X=40rx=-1
When x = 4, yy=3—-4=-1

Whenx = -1, y=3-(-1)=4
Coordinates of @ and R are (4, -1) and (-1, 4).

Toangent is y+4x+1F =0
Substituting in Yy=3—x gives (Z—x)+4x+1#=0
20+3xX=0

x=—2
3
_ _ _2
WVICVLX——%, 3—3-"%—?

Coordinates of S ave (2,-%)
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