Coordinates of centre are (-2, 0).

Radius = v22 + 02 + 3
=7

Radius—8—7T=4
20T
D)2
_ ol 2
4_d(2) +3+3
D2
16:T+12

I. Radius = V32 +42 - 10 = /15
II. Radius = v42 +32-10 \/_
III. Radius = V52 — 10 = Y15

All circles have the same area.

The answer is D.

4. D]

A. X. Coefficients of x> and y> must equal.
2
B. X. (%) +0? -3 = -2 < 0. It is an imaginary circle.
N2 14n2
C. X. (E) + (5) —5 = 0. Itis a point circle.

22,5 _ Y _
D../.x+y+2 > 0
1\ [1)?

1 . .
(Z) + (Z) -0= 3> 0. Itis a real circle.
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5. [C]

Coordinates of centre are (4, —2).

42422 +4k>0
k> =5

L X0+ (-14)2+0+16(-14)+28=0
It lies on the circle.

I X. (—4)2+22+4(-4)+16(2) +28=64>0
It lies outside the circle.

L V. (=3)2 + (=4)2 +4(=3) + 16(-4) +28 = -23 <0
It lies inside the circle.
IV. X. (-4)2 4+ (=2)2 +4(-4) +16(-2) +28 =0

It lies on the circle.

7.
Centre (1, —2);radius = V12 +22 -4 =1

Distance from A to centre = \/(5 - 124+ (-5+2)2=5

Required distance = 5 — 1

=4
8.
Centre (3, —2)
Slope of line joining centre and M is _3)%1 =-2
-1 1
Slope of chord = > =3
Required equation is
1
y=2=50-1D
x-2y+3=0
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9. (a) Substitute (-2, 9) and (-5, 8),

1M {4+81—2d+9e+24:0
25+64 —-5d +8¢+24=0
1A Solving, we have d = Sand e = —11.
(b) Let C be the centre of circle S and the coordinates of R be (&, k).
. 5 11
1M Coordinates C = (—z, 7)
As C is the midpoint of PR,
-2+ h 5 9+k 11
M 3 T3 ad —me=m
h=-3 k=2
1A The coordinates of R are (-3, 2).

IM 10. (a) Coordinates of centres of C; and C, are (5, —3) and (2, —4) respectively.

1A Required distance = \/(5 — )24+ (=3+4)2 =410

(b) The radius of C; and C, are 2 and 3 respectively.
IM Since (3 — 2) < distance between two centres < (3 + 2),
1A the two circles intersect at two points.

IM 11. (a) Coordinates of centres of C; and C, are (2, —1) and (-2, —3) respectively.

1A Required distance = ‘/(2 +2)2 4 (=1+3)2=245

IM (b) V22 + (=1)2 +(=2)2 + (=3)2 =k = 2¢5
VI3—k =45

1A k=8

12.  (a) Coordinates of C = (g _k ; 2)
k k+2
™ 3(3)+ 57 -9=0
1A k=4

(b) Coordinates of C = (2, —3) and PC = (2 +2)2 + (=3 +4)2 = {17
M Radius of circle = \/22 +(=3)2+10 = 23 > Y17.
1A Thus, P lies inside the circle.
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13.

Required equation is
(x+2)2+(y=52=(2+2)2+(1-5)?
X2 +y2+4x-10y-3=0

14.

Centre = midpoint of AC = (7, 5). The equation is in the form x> + y> — 14x — 10y + F = 0,
where F is a constant.
82 +82-14(8) - 1008) +F =0

F =64

15.

y-coordinate of centre = =H+ (=9

2
Radius of circle =0 - (-5) =5

Let the coordinates of centre be (h, —5).

=-5

Vh-02+(-5+1)2=5
h=-3 or (rejected)

16.

Centre is the midpoint of AB.
Coordinates of centre are (—%, 2).
Required equation is
3\’ 3\’
(x+§) +(y=-2)= (O+§) +(1-2)?

X2 +y?+3x—4y+3=0

17.

Centre is the midpoint of (4, 0) and (0, —6).
Coordinates of centre are (2, —3).
Required equation is
(x=2)2+(y+3)2=(0-2)%2+(0+3)?
X2 +y2—4x+6y=0
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18. |B|

Let the coordinates of centre be (4, 0).

Vh=0)2+ (5-0)2=(h=6)2 + (1-0)2
h? +25 = h? = 12h + 37
h=1
Required equation is
(x-1)2+y>=(0-1)2+52
22 +y2-2x-25=0

19. (a) Let the equation of circle be x> + y?> + Dx + Ey + F = 0, where D, E and F are constants.

1-D+F=0 (5.1)
IM 4+1+2D+E+F =0 (5.2)
1+16+D+4E+F =0 (5.3)
Consider (5.3) — (5.2) and (5.3) — (5.1), we have
IM 12-D+3E=0
16 +2D +4E =0

1A Solving, we have D = O and E = —4.
Put D = 0 into (5.1), we have F = —1.
1A The equation of the circle is x> + y> —4y — 1 = 0.

(b) Substitute (-2, 3),

M LHS = (-2)2+3%2-4(3) -1
=0 =RHS
1A D (-2, 3) lies on the circle. Thus, A, B, C and D are concyclic.
1-0
IM 20. (a) The slope of AB = -1 1
The slope of BD = % =-1
1 Since the product of the slope of AB and the slope of BD is —1, AB L BD.
) . 1-3 0+6
1A (b) The coordinates of the centre of the circle are (T’ 5 ) = (-1, 3).
The equation of the circle is
IM x+1)2+(-32=(1+1)2%+(0-3)?
1A x+1)2+(y-32%2=13
. cROoUP All rights reserved by Beacon College Ltd. except that all public exam questions, if any, are licensed by copyright owner HKEAA.
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1
21. (a) Slope of AC = slope of L = ~5
Let (h, k) be the coordinates of C.
k-8 1
h+5 2 IM
h+2k=11
Since AC is a diameter, AB 1 BC
10-8 k-10
T+5 -1 | IM
3h+k=13
Solving, we have h = 3 and k = 4 1M
The coordinates of C are (3, 4). 1A
(b) Centre of circle = (_52+3, 8;4) = (-1, 6). 1M
The equation of circle is
x+1)2+(y-6)2=(1+1)2%+(10-6)2 IM
x+1)2+(y-62=20 1A
22. (a) Let the coordinates of centre be (4, 0).
Vo4 12+ (3-0)2=\(h—1)2+ (0 1) M
h? +2h+10 = h> - 2h +2
h=-2 1A
The coordinates of C are (-2, 0).
The equation of the circle is
(x+2)2+y2=(-1+2)2+32 IM+1A
X2 +y>+4x-6=0 1A
(b) OC = (=2+3)2 + (0—4)2 = Y17 > Y10 = radius of circle. M
Thus, Q lies outside the circle. 1A
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23. Let the coordinates of C be (¢, 0).

M V6 -0)2+(3-02=(7-c)?+(4-0)
2 —12c+45=c? - 14c + 65
1A c=10

The equation of circle is
M (x=10)2 +y2 = (6 - 10)% + 32
1A (x = 10)% + y?> = 25

24. Let the coordinates of centre be (4, k).

M V=62 + (k+2)2 = | (h—2)2 + (k - 2)?
h? + k%> — 12h + 4k + 40 = h? + k*> — 4h — 4k + 8
8h — 8k =32
1M Since (h, k) liesonx +2y—1=0,wehave h + 2k — 1 = 0.
1A Solving, we have h = 3 and k = —1.

The equation of the circle is
x=-32+@+1)2=2-3)2+2+1)2
1A x2+y2—6x+2y=0

25. (a) Let PO = x. Then OQ =7 — x.

1 1
IM E(6)(7—x)_4><§(2)(x)
1A x=3
IM+1A The coordinates of centre are ( _32+ 4, _22+ 6) = (%, 2)
(b) The equation of circle is
1\2 1\?
_ 2 2 _(o_2L 92
1M (x 2) + (y—-2) (0 2) +(6-2)
2

1 , 65
1A (x—i) +(y—2) —Z
IM  26. 29)2+y?>+2(2y) —4y-20=0
1A 52 -20=0

y=4+2
Wheny =2,x =4; wheny = -2, x = —4.

1A Required coordinates are (-4, —2) and (4, 2).
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3x 13)2 3x 13
2 >x 1 A T~ S
217. x+<4 4) +2x+8(4 4) 83=0 1M
91\ » 39 169 3
(1+E)x +(—§+2+6)x+(ﬁ—26—83) =0
25 , 25 1575
Ex +§X—T =0 1A
x=-9 or 7
Whenx = -9,y = w = —10; whenx =7,y = M =2.
Required coordinates are (-9, —10) and (7, 2). 1A
3x\2 3x
28. x2+(4—z) —2x+6(4—z)—15:0 M
(1+2) 2+(—6—2—2) +(16+24-15) =0
16)" 2)* -
25 , 25 3
EX —7x+25 =0 1A
x=4
Whenx:4,y:4—¥ = 1.
Required coordinates are (4, 1). 1A
29. (a) 2+ (-2x+3)2+x-3(-2x+3)-10=0 1M
1+4)x>+ (-12+14+6)x+(9-9-10) =0
5x2-5x-10=0 1M
x=-1 or 2
Whenx = -1,y =-2(-1)+3 =5, whenx =2,y = —1.
The coordinates of the intersections are (=1, 5) and (2, —1). 1A+1A
(b) Coordinates of midpoint of intersections are (%4_2, %) = (% 2) 1M
. 1 3
Coordinates of centre = (—5, i)'
Required disance — | (3 + 1)+ (2-3) M
equired distance = 5t 5 3
V5
=5 1A
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IM  30. (m—2y)2+y?>+4(m—-2y) -8y +15=0
(4+1)y>+(-4m-8-8)y+m?> +4m+15=0
1A 5y2 — (4m + 16)y + m> + dm + 15 =0
M A = (=4m —16)% —4(5)(m*> +4m +15) = 0
—4m? + 48m — 44 = 0
1A m=1 or 11

IM  31. (a) 24+ (—x—c)2—4x+8(-x—-¢)=-52=0
(IT+Dx2+Q2c—4-8)x+(c?-8x-52)=0

1A 2x2 + 2c—12)x+c>-8c-52=0
M A=2c-12)2-42)(c*-8x-52)=0
—4¢2 4+ 16¢ + 560 = 0
1A c=-10 or 14

(b) We have ¢ = 14.
M 2x% +[2(14) = 12]x + (14)2 = 8(14) =52 =0
2x2 +16x+32=0
x=-4

Whenx = -4,y =4 - 14 = —10.
1A Required coordinates are (-4, —10).
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32. (a) By-k)?2+y2-10B3y—-k)+2y+16=0 IM
9+ 1)y? + (=6k =30 +2)y + (k2 + 10k + 16) = 0
10y? + (—6k — 28)y + (k* + 10k + 16) = 0
Since L is a tangent to C,
(—6k —28)2 — 4(10) (k? + 10k + 16) = 0 M
(36 — 40)k? + (336 — 400)k + (784 — 640) = 0
—4k? — 64k + 144 = 0 IM
k=-18 or 2 1A
(b) When k = —18, we have
10y? + 80y + 160 = 0 M
y=-4
When y = -4, x = 3(—4) + 18 = 6. The coordinates of the intersection are (6, —4). 1A
When k = 2, we have
10y? — 40y +40 =0 IM
y=2
When y = 2, x = 3(2) — 2 = 4. The coordinates of the intersection are (4, 2). 1A
33. x2+ (Bx+8)2-5x—4(Bx+8) +k=0 1M
(1+9)x?+ (48 -5-12)x+ (64-32+k) =0
10x2 +31x+32+k =0 1A
A =312 -4(10)32+k) <0 M
-319-40k <0
k > —%
Required value is —7. 1A
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IM  34. (a) Let the equation of S be x2 + y2 + Dx + Ey + F = 0, where D, E and F are constants.

IM 12+22+D+2E+F=0
52+6>+5D+6E+F =0
52+82+5D-8E+F =0

Solve the last two equations, we have
(81+5D—-8E+F)—(61+5D+6E+F)=0
1A E=2
We have
{ 5+4D+22)+F =0

61+5D+612)+F =0
Solving, we have D = —16 and F = 7.

1A Required equation is x% + y> — 16x + 2y + 7 = 0.
1M ) () x2+ (mx)2-16x+2mx+7=0
(1+m®)x2+2m-16)x+7=0
1 Since x; and x, are roots of the equation, we have x;x, = 7 +7m2'
M (i) OP = |2 +)2
= \x? + (mx)?

1A =x; V1 +m?

M = (1+m?) x -

1A =7

;‘" GROUP All rights reserved by Beacon College Ltd. except that all public exam questions, if any, are licensed by copyright owner HKEAA.
‘. B

(2474 4267 www.beacon.com.hk (O)f§ [(Beacon College Q]




v I ATHENATICS

83
35. (a) Coordinates of centre are (4, 1). 1A
Radius = V42 + 12 -8
=3 1A
(b) AB=\(T-4)2+(-3-1)2=5 M
Radiusof C, =5-3=2 IM
Required equation is (x — 7)% + (y + 3)% = 4. 1A
(c) Note that A, M, B are collinear and AM : MB = 3 : 2.
Let the coordinates of M be (a, b).
7T—a 2 1-b 3
a-4_3 and 773 =3 M
21 —3a =2a -8 2-2b=3b+9
_» __7
=73 -5
Required coordinates are (25—9, —g) 1A
-3-1 4
(d) Slope of AB —3 =—7 =3
Slope of L = 7 IM
Required equation is
7 3 29
y+ g = Z (X - ?> 1M
3x—-4y-23=0 1A
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