<C2> COORDINATE GEOMETRY

Answers - Worksheet A

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 4/2 f centre(8,-9) radius 643

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

© Solomon Press

PMT



C2

COORDINATE GEOMETRY

Answers - Worksheet A page 2 |

10

12

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
(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

11

a (x—2%-4+(y-27?-4-28=0
(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

13

b (x-1°-1+(y-3%?-9-26=0
(x-1)%+(y-3°=36
centre (1, 3) radius6
dist. pt to centre= v9+16 =5
*. insidecircle

d (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

' i =(= “2+(-4) \ —
a mid-point PQ = (%2, =5—) =(0,-3)
- 4+2 _ 4
grad PQ 5o .
perp. grad = 2
Soy=2x-3
b mid-point PR=(=3<, 2)=(2, —-1)
= 1;2 =1
grad PR 5 =3
perp. grad = -3
perp. bisector y+ % =-3(x— %)
y=7-3X
centrewhereintersect 2x—3=7-3X
x=2 (21

¢ 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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20 sub. 21  sub.

X+ (x+K?>+6x—8x+Kk +17=0 X+ mPxé — 8x — 16mx + 72=0

2¢ + (2k—2)x+ kK —8k+17=0 (1+nP)x* - (8+16m)x+72=0

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

= (2k-2)?-8(Kk*-8k+17)=0 = (8+16m)>-288(1+n) =0
K—14k+33=0 nm-8m+7=0
(k-3)(k-11)=0 (m-1)(Mm-7)=0

s k=3o0rl1l som=1,7

22 sb. xz% 23 a x=0=y -6y-7=0

k-3 k-3

(_ZV)2+y2+6(_2V)+4y=o (y+1)y-7=0

(k=3y)?+4y* + 12(k—3y) + 16y =0 y=-1,7

13y* — (6k + 20)y + k¥ + 12k =0 - (0,-1) and (0, 7)

tangent ... repeated root .. b’°—4ac=0 b (x-2°-4+(y-3°-9=7

=  (6k+20)*-52(k*+ 12k) =0 . centre (2, 3)
K2 +24k-25=0 gradnormaIaI(O,—l):% =2
(k+25)(k-1)=0 - gradtangent at (0, -1) = —3

s k=-251 Ly=—3x-1

3-7

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

2—
- gradtangent at (0, 7) = £

Y= ax+7

o

intersect when —%x— 1= %x+7

x=-8
- (-8,3)
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<C2> COORDINATE GEOMETRY

Answers - Worksheet B

1 a (x-3)P2+(y+2)32?=25
b sub. (x—3)*+[(2x-3)+2]°=25
(x—3)?+ (2x-1)%?=25
X¥-2x-3=0
x+1Hx-3)=0
x=-1,3
(-1,-5) and (3, 3)
ABZ 4> +8°=80

AB = /80 = 16x5 = 45

3 a (x+4)?-16+(y—8)?-64+62=0
(x+4)°+(y-8)°=18
. centre (-4, 8) radius 32
b gradof =2 .. grad of perp. = —3
egn. of line perp to | through centre:
y—-8=-3(x+4)
y=6-1x
intersects | when:
2x+1=6- 3X
x=2 .. (2,5)isclosest point
dist. (2, 5) to centre
= /36+9 = /45 = 35
min. dist. = 35-3/2 = 3(4/56-+/2)

H H —_r0+2  3+7y _
5 a mldpomtAB—(%,T)—(l,S)
gradAB- —

w

=2

O |

. perp. grad— L

)
wy-5=-1(x-1)
[y=%-3x]

b circletouchesy-axisat (0, 3)
". y-coord of centre=3
sub. 3=4 - Ix

x=5
~. centre (5, 3) radius5
. (x-5)*+(y—-3)*=25
¢ grad of radius = 7%2 = -

-. grad of tangent = 3

ny-7=3(x-2)

4y —-28=3x—6
3X—-4y+22=0

N
Wl

a =(5, )= (17)
b radius= +16+1 = /17
X+ 1P+ (y-7)7=17
7-6
-1-(-9)
-, grad of tangent = -4
T y—-6=-4(x+5)
[y=-4x-14]

c grad of radius =

EN

a PQ=+1+9 = J10
radius= ;PQ = 1
b = midpoint of PR

—_(0+7 4+3N_ /7 7

27 2 21 2
¢ midpointof PQ= (%, #1)=(4, 3
centre of C; = midpoint of (%, 2) and (£, £
=(4. 5H=@293
- egn. of Cy:
(x=2)7+(y—3)*=(3410)’
X —Ax+4+yY —6y+9=3
2¢—-8x+8+2y°—12y+18=5
2+ 2 —8x—12y+21=0

P?= (x+3)* + (y - 4)°

BP?=x"+(y +2)°

AP =2BP .. AP” = 4BP?

L X+ 3+ (y-4) =40+ (y +2)7]

X2+ 6Xx+9+ Yy —8y+16=4¢+ 4y’ + 16y + 16
X2 —2x+y*+8y—-3=0
(x-1)?-1+(y+4)?-16-3=0
(x—-1)°+(y+4)°=20

inform (x—a)® + (y—b)>=r? .. circle
centre (1, —4) radius 2.5
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C2 COORDINATE GEOMETRY Answers - Worksheet B page 2 |
— [ 4+(-2) 9+(-5) \ — _
7 =(—=, —2)=(32 8 a X¥+(y-2°-4-16=0
b radius= +1+49 = /50 . centre (0, 2)
s (x+3)2+(y-272=50 b Cp (x-1)*-1+(y—4)°-16-60=0
sub. (2, 7) into egn of C: .. centre (1, 4)
(2+3)2+(7-2?=50 grad:%:z
25+25=50 Sy =2x+2
true .. RliesonC ¢ sub. into egn of C;:
90° X +[(2x+2)-2]°-20=0
PQ is adiameter X+ (2X)?-20=0
- ZPRQistheanglein asemicircle X =4
X=+2
fromdiagram, x=-2 at P
s P(=2,-2)
| perp to line through centres
sograd= -3
Ly+2=-1(x+2)
[y=-3x-3]
9 (Xx—4)°-16+(y+2°-4+12=0 10 a radius=b

(x-4)°+(y+2°=8
centre (4, —2) radius 22
dist. P to centre

o (x—a)’+ (y-b)?>=b?
b sub. y=x intoegn
(x—a)®+ (x—b)?=b?

= J1+49 = /50 = 5/2 X — 2ax + a’ + X2 — 2bx + b? = b?
. max. PQ=5J2 + 24/2 = 74/2 2¢—2(a+b)x+a’=0
min. PQ = 5J2 — 242 =32 tangent ... repeated root
tangent perp. to radius s “b?P—dac’ =0
PQ?=(5J2)?- (242)?=50-8=42 Aa+b)?-8a2=0
PQ= /42 =6.48 a—2ab—b*=0

2 2
_ Nt eab’ o

2
a>0,b>0 - a=(1++2)b

a
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<C2> COORDINATE GEOMETRY Answers - Worksheet C
1 a (x-4)°-16+y*+7=0 2 a (x-3°-9+(y+1)?-1-15=0
- centre (4, 0) - centre (3, -1)
b (x-4)P2+y=9 b (x-3)?+(y+1)?=25
. radius=3 .. radius=5
ie= 2= _ 3
¢ grad of radius= 3
- grad of tangent = —5
Ly—2=-2(x=7)
3y—6=-4x+28
4x+3y—-34=0

3 a (x+3)?%-9+(y-4)>-16+21=0 4  a centre(0,0) .. gradof radius=1

(x+3)%+(y—-4)3°=4 - grad of tangent = -1
" centre (=3, 4) radius 2 s y=-5=—(x-5) [y=10-x]
b dist. of centrefromO=+9+16 =5 b grad of radius=-7
. max. dist. of P from O . grad of tangent = 1
=5+2=7 Ly+7=31(x=1)
7y+49=x-1
Xx—7y—-50=0
c sub. x-7(10-x)-50=0
Xx=15
- (15, -5)
5 a X+(y-a’-a=0 6 a (x+1)°-1+(y-7°-49+30=0
X+ (y—a)i=a’ . centre (-1, 7)
. centre (0, a) radiusa b (x+1)%+(y-7)?=20
b Cx (x—b)?—b?+y*=0 -, radius= /20 = 25
(x—b)?+y?*=b? centre(b, 0)radiusb ¢ sub. y=2x—1 into egn. of circle
y 4 X+ (2x— 1) + 2x— 14(2x— 1) + 30=0
X —6x+9=0
C. (x-3)’=0
a C repeated root .. tangent

point of contact (3, 5)

Xv

N

7 a (x-3)°-9+(y-6)?-36+28=0 8 a radius=16+4 =20

. centre (3, 6) s (x=8)P%+(y+1)°=20

b sub. b sub. x=-2y -4 into egn. of circle:
X+ (X—2)°-6x—12(x-2)+28=0 (-2y-12)°+ (y+1)°=20
X —11x+28=0 4+ 48y + 144+ + 2y +1=20
(x-4)(x-7)=0 V+10y+25=0
X=4,7 (y+5)°=0
~A@4,2), B(7,5) repeated root .-. tangent

. AB=+9+9 =18 =32
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COORDINATE GEOMETRY Answers - Worksheet C  page 2 |
—14-2 =2 — 12— _1y2_ 4 _ =
grad PQ = 8+10 5 10 a x=-1)°-1+(y-3)-9-16=0
= -10-2 =_3 . 7
grad PR YT > - centre(1, £)
grad PRx grad PQ= -2 x 2 =-1 b (x—1)%+(y- 2)*=1
. PRis perpendicular to PQ -, radius= \/ﬁ = (22 =313 [k=
_7
ZQPR=90° .. QRisadiameter of thecircle c¢ gradof radius= i_i = %
*. centre of circleis mid-point of QR . grad of tangent = —2
= (52, 299) =(3,2) . y-8=—5(x-4)
radius= +/25+144 =13 y—24=-2x+8
. (x—3)%+ (y—2)*=169 2x+3y—32=0
X —6x+9+y —4y+4-169=0
X +y —6x—4y—156=0
gradof x—2y+3=0is1 12 a (x-4)°-16+(y—-8)°-64+72=0
. grad of perp bisector = -2 (x—4)>%+(y-8)?=8
passes through centre of circle -~ centre (4, 8) radius 22
. y—T7==2(x-6) b =+16+64 =80 = 45
y=-2x+19 c tangent perp. to radius
mid-point of chord where intersect - OA%=(4/80)%— (24/2)?=72
X—2(-2x+19) +3=0 OA= 72 = /36x2 = 6.2
Xx=7 .. (7,5
3-2y+3=0
~y=3 A3
let B be (p, q)

w355 =(7,5)
p=11,q=7 .. B(11,7)
radius= \/9+16 =
. (x-8)%+(y-7)?=25

C: (x-2°-4+y-6=0

" centre (2, 0)

I: when x=2, y=3(2)-6=0
". | passes through centre of C
egn. of tangent: y=3x+k

sub. into egn. of circle:

X+ (3x+k?-4x-6=0

102 + (6Bk— 4)x + K> - 6=0
tangent .. repeated root .. b®—4ac=0
(6k — 4)* - 40(K* - 6) =0
K+12k-64=0
(k+16)(k—4) =0

k=-16,4

©y=3x—-16 and y=3x+4
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