< > COORDINATE GEOMETRY

Answers

1 a X¥+y’=25 b
d (x+1)*+(y+8)°=9 e
2 a centre (0, 0) radius4 b

d centre(7,0) radius0.3 e

3 a X+(y-2°-4+3=0
X+(y-2°=1
centre (0, 2) radius1
C (X+6)°—36+(y—4)°-
(x+6)*+(y—4)°=16
centre (—6, 4) radius4
e (x-4)°-16+(y+3)°—
(x—4)*+(y+3)°=25
centre (4, -3) radius5
g X¥+y -x-6y+1=0
(=3 -4 +(y-37-9+}
(x- 3 +(y-37=9
centre (3, 3) radius3

4 a radius= /9+16 =5 so(x=

b radius= 25+ 4 = /29

5 a centre(%2,-2)=(2,-2) b
radius=1
L (x=2%+(y+2°%=1

10-1

16+36=0 d (x—1)>%-

c (x-4)>°+(y+6)°=1
f (x+3)7%+(y-9°%=12

(x-=1)*+(y-3)°=4
(x+3)+(y-3)=1%

centre (6, 1) radius9 c centre (-1, 4) radius1l
centre (2, -5) radius 42 f centre(8,-9) radius 63

b (x-1°-1+(y-5)%?-25-23=0
(x—1)*+(y—5)°=49
centre (1, 5) radius7
1+(y+8)7°—
(x—1)%+ (y + 8)>= 100
centre (1, —8) radius 10
f (x+5°-25+(y-1)°-1-19=0
(x+5)°+(y—1)°=45
centre (-5, 1) radius 3v/5

64 =35

h X2+y2+ 2 3y+__o
=0 (x+ 3= 3 +(-%)P-%+5=0
(x+3)+y-3)=1
centre (-3, 2) radius1
1)%+(y+23>=25
 (X+5)2+(y—7)>=29
centre (=51, #8)=(-3,5) c centre(&*, ¥2)=(3, 1)

radius= v16+9 =5
s (x+3)P°+(y-5°=25

H - (9,41 — 5
radius = Z+Z —\/;
2 _

= Y-

O

6 a gradPQ———3 gradQR— =—%

grad PQ x grad QR=3x (—1)

_—1

. PQ and QR are perpendicular

. /PQRisaright-angle

b APQRlsarlght angle ..
. centreis (%8 ,%9)=(3,5)
radius=5
" (x=3)%+(y-57°=25

X*—6x+9+y — 10y + 25—

X +y —6x—10y+9=0

PRisadiameter of C

25=0
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a centre (0, 0) radius8
dist. pttocentre=9
. outsidecircle

c (x+5°%-25+(y—2)°-4=140
(x+5)%+ (y—2)*= 169
centre (-5, 2) radius 13

dist. pt to centre= 144+ 25 =13
. oncircle

(x+6)°-36+(y—3)*-9+27=0 9
(x+6)%+(y—3)?=18

centre (—6, 3) radius 3J2

dist. Qto centre = +196+ 4 = 102

min. PQ= 102 - 3J2 = 742

(x+4)?>-16+(y-6)°-36+k=0 11
(x+4)°+(y-6)°=52-k

centre (-4, 6) r’=52 -k

r>0 .. k<b2

alsorequirer <4

s 52-k<16

k> 36
s 36<k<52

a (x—2%-4+(y-27?-4-28=0 13
(x—2°+(y-27°=36
centre (2, 2) radius 6
dist. = v/64+36 =10
b tangent perp to radius
. AB?=10°-6°=64
AB=8

b (x-1°-1+(y-3%?-9-26=0

(x—1)2+(y-3)°=36

centre (1, 3) radius6

dist. pt to centre= v9+16 =5

*. insidecircle
(x+1)°-1+(y+4)°-16-13=0
(x+1)°+(y+4)°=30

centre (-1, —4) radius V30

dist. pt to centre= \/9+25 = J34

:. outside circle

x-coord of centre= 28 =

y-coord of centre=4 ... centre (5, 4)
radius = dist. (0,4) to (5,4) =5
s (X=5)2+(y—4)P°=25

a mid-point PQ = (=22, 2{9) = (0, -3)
gradPQ= 22 = _1

2+2
perp. grad = 2
Soy=2x-3
b mid-point PR=(=3<, 2)=(2, —-1)
_1+2 _ 4
gradPR—m =3
perp. grad = -3
perp. bisector y+ 1 =-3(x— 2)
y=7-3X
centrewhereintersect 2x—-3=7-3x
x=2 (2,1

¢ radius=dist. (2, 1)to(7,1) =5
o (Xx=2%+(y-1)?=25

(x+3)°-9+(y-1°-1=0
(x+3)°+(y-1°=10

centre (-3, 1) radius /10

dist. centreto (2, 6) = vV/25+ 25 = J50
PQ*=(+/50)* - (v10)" = 40

PQ = /40 = 2110
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14 a (x-3°-9+(y-5°%-25+16=0 15

". centre (3, 5)
_5-2_
b grad—a— 1
cC y—-2=—(x—06) [y=8-x]
16 x=0 =y +6y-16=0 17
(y+8)(y-2)=0

y=-8,2

y=0 = ¥-6x-16=0
x+2)(x-8)=0
X=-2,8

. (0,-8), (0, 2), (-2, 0) and (8, 0)

18  sub. 19
X+ (1-x)2+6x+2(1-x) =27
X¥+x-12=0
x+4Hx-3)=0
Xx=-4,3
. (-4,5)and (3,-2)

AB = /49+49 = 72

a (x+2)°-4+y*=13

.. centre (-2, 0)

0-4

grad = 1 =4

Ly=—4=4(x+1) [y=4x+8]
b (x+1)?-1+(y+2)?2?-4-40=0

.. centre (-1, -2)

— -2-1 — 1

grad normal = T2

. grad tangent = -2

L y=-1=-2(x-5) [y=11-2x]
C (X-5)°-25+(y+2°-4+4=0

.. centre (5, -2)
2-2 _
5-2
- grad tangent = 2

Ly—2=32(x-2)

grad normal =

_4
3

[3x—4y+2=0]

a sub. X+ (x—4)*=10
X —4x+3=0
x-1Dx-3)=0
x=13
o (1,-3)and (3, -1)
b sub. y=17-3x
X2+ (17 - 3x)° - 4x—2(17-3x) - 15=0
X2 —10x+24=0
xX-Hx-6)=0
X=4,6
- (4,5) and (6, -1)
c sub.
A+ 42X+ 2)° + 4x— 8(2x+2) - 15=0
AC+4x-3=0
(2x+3)(2x-1)=0

=_3 1
X==%:73

o (=2, and(4,3)

sub.

X+ (2x+1)°-8x—8(2x+1)+27=0
X —4x+4=0

(x-2?=0

repeated root .. tangent
touchwhenx=2 .. a (2,5)
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sub.

X+ (x+Kk?+6x—8(x+k)+17=0

2¢ + (2k—2)x+ kK —8k+17=0

tangent ... repeated root .. b’°—4ac=0

= (2k-2)?-8(Kk*-8k+17)=0
K¥—-14k+33=0
(k-3)(k-11)=0

s k=3o0r11

sub. x= ﬂ

(XY +y+6(2Y) +ay=0

(k=3y)?+4y* + 12(k—3y) + 16y =0
13y* — (6k + 20)y + k¥ + 12k =0

tangent ... repeated root .. b’°—4ac=0
=  (6k+20)*-52(k*+ 12k) =0

K2+ 24k —25=0
(k+25)(k-1)=0
- k=-251

21

23

page 4

sub.

X+ P’ — 8x— 16mx+ 72=0

(1+nP)x* - (8+16m)x+72=0

tangent ... repeated root .. b’°—4ac=0

= (8+16m)>-288(1+n) =0
nm-8m+7=0
(m-D(m-7)=0

. m=1,7

a x=0=y-6y-7=0

(y+y-7=0
y=-1,7
. (0,-1) and (0, 7)
b (x—2°-4+(y-3°*-9=7
~. centre (2, 3)

grad normal at (0, -1) = % 2

. gradtangent at (0, -1) = _%

Ly=—3x-1

w

-7
2—
- gradtangent at (0, 7) = £

Y= ax+7

grad normal at (0, 7) = =-2

o

intersect when —%x— 1= %x+7

x=-8
- (-8,3)
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