
16 Coordinate Geometry 

16A 
16A.1 

Transformation in the rectangular coordinate plane 
HKCEE MA 2006 I 7 A(-2,7), y 

In the fgure, the coordinates of the points A and B are (-2, 7) 
and (-5,5) respectively. A is rotated clockwise about the origin 
0 through 90° to A'. B' is the reflection image of B with respect 
to the y-axis. 

B(-5,5) 

(a) Write down the coordinates of A' and B'. 
(b) Are the lengths of AB and A'B' equal? Explain your answer. -----

Q
+.----- X 

16A.2 HKCEE MA 2009 I 9 
y In the figure, the coordinates of the points A and B are 

(-1,-2) and (5,2) respectively. A is translated vertically 
upward by 6 units to A'. B' is the refection image of B with 
respect to the y axis. 
(a) Write down the coordinates of A' and B'. 

-------0+------� X 

(b) Is AB parallel toA1B'? Explain your answer.

16A.3 HKCEE MA 2011 I 8 
The coordinates of the point A are (-4,6). A is rotated anticlockwise about the origin O through 90° to B.
Mis the mid-point of AB.
(a) Find the coordinates of M.
(b) Is OM perpendicular to AB? Explain your answer.
16A.4 HKDSE MA SP I 8 
In the figure, the coordinates of the point A are (-2,5). A is rotated 
clockwise about the origin O through 90° to A'. A11 is the refection image 
of A with respect to the y-axis. 
(a) Write down the coordinates of A' and A11

• 

(b) Is OA11 perpendicular to AA'? Explain your answer.

16A.S HKDSE MA 2014 I- 8 

y 
A(-2,5), 

----+----x 
0 

The coordinates of the points P and Qare (-3,5) and (2, -7) respectively. Pis rotated anticlockwise about 
the origin O through 270° to P'. Q is translated leftwards by 21 units to Q'. 
(a) Write down the coordinates of P' and Q1• 

(b) Prove that PQ is perpendicular to P Q'.
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16. COORDINATE GEOMETRY 

16A.6 HKDSE MA 2017 I 6 
The coordinates of the points A and Bare ( 3,4) and (9, 9) respectively. A is rotated anticlockwise about 
the origin through 90° to A'. B' is the reflection image of B with respect to the x-axis. 
(a) Write down the coordinates of A' and B'.
(b) Prove that AB is perpendicular to A' B'. 
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16C.55 HKDSE MA 2018 I 19 
The coor dinates of the centre of the circle Care (8, 2). Denote the radius of C by r. Let L be the straight 
line lo:-5y - 21 = 0, where k is a constant. It is given that Lis a tangent to C. 
(a) Find the equation of C in terms of r. Hence, express?- in terms of k. 
(b) L passes through the point D(18, 39). 

(i) Find r. 
(ii) It is given that L cuts the y-axis at the point E. Let F be a point such that C is the inscribed circle 

of 6.DEF. Is .6.DEF an obtuse-angled triangle? Explain your answer. 

16C.56 HKDSEMA2019 l 19 (Continued from 7E.5.) 
I Let J(x) = 1 + k (x1 + (6k- 2)x+ (9k+ 25) ), where k is a positive constant. Denote the point (4,33) by

F. 
(a) Prove that the graph ofy = J(x) passes through F.
(b) The graph of y = g(x) is obtained by refecting the graph of y = f(x) with respect to the y-axis and then 

translating the resulting graph upwards by 4 units. Let Ube the vertex of the graph of y = g(x). Denote 
the origin by 0. 
(i) Using the method of completing the square, express the coordinates of U in terms of k.
(ii) Find k such that the area of the circle passing through F, 0 and U is the least. 
(iii) For any positive constant k, the graph of y = g(x) passes through the same point G. Let V be the

vertex of the graph of y = g(x) such that the area of the circle passing through F, O and V is the
least. Are F, G, 0 and V concyclic? Explain your answer. 

I6C.57 HKDSE MA 2020 I 14 

The coordinates of the points A and B are ( 10, 0) and (30, 0) respectively. The circle C passes 
through A and B. Denote the centre of C by G . It is given that they-coordinate of G is -15 . 
(a) 
(b) 

Find the equation of C . (3 merl<s) 
The straight line L passes through B and G . Another straight line .f. is parallel to L . Let P 
be a moving point in the rectangular coordinate plane such that the perpendicular distance from P
to L is equal to the perpendicular distance from P to f. . Denote the locus of P by I' . It is 
given that I' passes through A . 
(i) Describe the geometric relationship between I' and L . 

Find the equation of I' .
(iii) Suppose that I' cuts C at another point H. Someone claims that LGAH < 70° . Do 

you agree? Explain your answer. (6 marks) 

21' 

16. COORDINATE GEOMETRY 

16D Loci in the rectangular coordinate plane 
160.1 (HKCEEMA 1981(3) 1-7) 
The parabola y2 = 4ax passes through the points A ( 1, 4) and B( 16, 16). A point P divides AB internally 
such that AP : PB  1 : 4. 
(a) Find the coordinates of P.
(b) Show that the parabola is the locus of a moving point which is equidistant from P and the line x = -a.

160.2 HKCEE AM 1987 II 10 
P(x,y) is a variable point equidistant from the point S(l,O) and the line x+ 1 = 0. 
(a) Show that the equation of the locus of Pis j1 = 4x. 
(b) [Outofsyllabus] 

160.3 (HKCEE AM 1994 11-4) 
In the fgure, P(0,4) and Q(2,6) are two points and R(x,y) is a 
variable point. 
(a) Suppose Ro=(4,4) (notshowninthefigure). Find the area

of 6.PQR0• 

(b) If the area of 6PQR is 4 square units,
(i} describe the locus of Rand sketch it in the figure; 
(ii) find the equation(s) of the locus of R. 

16D.4 HKCEE AM 1999-11 10 

y 

X 
0 

A(-3, 0) and B(-1, 0) are two points and P(x,y) is a variable point such that PA = ../3PB. Let C be the 
locus of P. 
(a) Show that the equation of C is x1+y2 = 3. 
(b) T ( a, b) is a point on C. Find the equation of the tangent to C at T.
(c) The tangent from A to C touches C at a point S in the second quadrant. Find the coordinates of S.
(d) [Outofsyllabus] 

160.5 (HKCEE AM 2004 10) 
In the fgure, 0 is the origin and A is the point (3,4). Pis 
a variable point (not shown) such that the area of b..OPA is 
always equal to 2. 
Describe the locus of P and sketch it in the figure. 
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16D.14 HKDSE MA 2019- I 17 (Continued from 12B.21.) 
(a) Let a and p be the area and perimeter of D.CDE respectively. Denote the radius of the inscribed circle 

of D.CDE by r. Prove that pr= 2a. 
(b) The coordinates of the points Hand Kare (9, 12) and (14,0) respectively. Let P be a moving point

in the rectangular coordinate plane such that the perpendicular distance from P to OH is equal to the 
perpendicular distance from P to HK, where O is the origin . Denote the locus of P by I'. 
(i) Describe the geometric relationship between rand LOHK. 
(ii) Using (a), f nd the equation of I'. 

16. COORDINATE GEOMETRY

16E Polar coordinates 
16E.1 HKCEE MA 2009 I 8 
In a polar coordinate system, 0 is the pole. The polar coordinates of the points P and Q are (k, 123°) and 
{24, 213°) respectively, where k is a positive constant. It is given that PQ = 25. 
(a) Is 6.0PQ a right-angled triangle? Explain your answer.
(b) Find the perimeter of D.OPQ.

16E.2 HKDSE MA PP I 6 
In a polar coordinate system, the polar coordinates of the points A, Band Care (13, 157°), (14,247°) and 
(15,337°) respectively. 
(a) Let O be the pole. Are A, 0 and C collinear? Explain your answer.
(b) Find the area of DA.BC.

16E.3 HKDSE MA 2013 I 6 
In a polar coordinate system, O is the pole. The polar coordinates of the points A and Bare (26, 10°) and 
(26, 130°) respectively. Let L be the axis of reflectional symmetry of 6.0AB. 
(a) Describe the geometric relationship between Land LAOB.
(b) Find the polar coordinates of the point of intersection of Land AB. 

16E.4 HKDSEMA2016 1-7 
In a polar coordinate system, O is the pole. The polar coordinates of the points A and Bare {12, 75°) and 
(12, 135°) respectively. 
(a) Find LAOB. 
(b) Find the perimeter of MOB. 
(c) Write down the number of folds of rotational symmetry of MOB.
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16 Coordinate Geometry 

16A Transformation in the rectangular 
coordinate plane 

16A.l HKCEE MA 2006 I 7 
(a) A'= (7,2), B' = (5,5) 
(b) AB=J(-2+5}1+(7-5)2=v'i4 A1B' = ,j(7-5)Z+(2 5)2= v'f4=AB . YES 
16A.2 HKCEE MA 2009 I 9 
(a) A1 =(-l,4), B'=(-5,2) 2+2 2 4-2 I (b) mAB= 5+I = 3' mA'B' = -1+5 = 2 f-mAB 

.·. NO 
16A3 HKCEE MA 2011 I 8 

(-4-6 6 4) (a) B=(-6,-4), M= �•2 =(-5,l) 
I (b) moM= _5, mNJ=5 

moM-mAB=-1 OM..lAB 
16A.4 HKDSE MA SP- I 
(a) A1 = {5,2), A"= (2,5) 5 -3 (b) moA" = 2' mAA' = 7 15 mo1111mM, = g f= -1 

OA" is not perpendicular to AA'.
16A.5 HKDSEMA2014 1-8 
(a) P' = (5,3), Q' = (-19, 7) -12 IO 5 (b) mpQ = -,-, mP'Q' = 14 = 12 mpQmP'Q' = -1 

PQ.. P'r;f 

16A.6 HKDSE MA 2017 -I- 6 
(a) A'= (-4,-3), B' = (9,9) 13 12 (b) fflAB = -ll' mA'B' = l3

mAamA'B' = -I AB .lA'B' 
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16B Straight lines in the rectangular coordinate 
plane 

16B.l HKCEEMA1992 I 5 1 (a) mt,i = Z ⇒ mL1 = -2 
:. Eqn of l1: y-5 = -2(x-10) ⇒ 2x+y-25 = 0 

(b) t:;��;:;5=�t ⇒ (x,y) = (9, 7) 
16B.2 HKCEE MA 1998 I 8 4-1 3 (a) mAB = 0+2 = 2
(b) Requiredeqn: y-3=�(x-1) ⇒ 2x+3y-11=0 =, 
16B.3 HKCEE MA 1999 I 10 
(,) -(-8+16 8-4) ~(4') M 2 ' 2 - ,-12 1 mAo = _24 =-z :=> mt = 2 

:. Eqnofe: y- 2=2(x-4) ⇒ 2x-y-6=0 
(b) Puty=0intoeqnoff, ⇒ x=3 ⇒ P=(3,0) BP= y1(16-3)2+(-4-0)2 = -/f85 
(c) N=(-\+3,�)=(-f,4)

MN=)(3+f) 2+(0-4)2 =f¥.= � 
16B.4 HKCEEMA2000-I-9 4-0 2 (a) mL = -4 6 = 5 
(b) EqnofL: y-0=-�(x-6) ⇒ 2x+5y-l2=0 
(c) Pu1x=0 ⇒ y=¥ ⇒ c=(o,¥) 
16B.5 HKCEE MA 2001 I 7 
(a) A=(-1,5), B=(4,3) 
(b) EqnofAB: Y-5 = 5-3 =2_ x+I 1-4 -5 -5{y 5)=-2( x+l):::;, 2x+5y-23=0 
16B.6 HKCEE MA 2002 I - 8 
(a) x-2y=-8 ⇒ ....::_+z.=l -8 4 A=( 8,0), B=(0,4) 

(-8+0 0+4) (b) Mid-ptofAB= �'2 =( 4,2) 
16B.7 HKCEE MA 2003 I 12 3 0 3 (a) moc = 0_2 =2 3 2 (b) mAf' = -17z=3 

:. EqnofAP: y-0=j(x+I) ⇒ 2x-3y+2=0 
(c) (i) Putx=0 ⇒ y=j = H= (o,¾) 

j-0 -I 3-0 -1 (ii) mHo =
o -2 = 3, mAc =

o+1
= 3 =

mHo HB J_AC Hence the 3 altitudes of 6ABC are CO, AP and HB, all passing through H. 

16B.8 HKCEE MA 2004 I 13 
(a) (i) (2+8 9+1) E=mid-ptofAC= -2 ,2 =(5,5) 

(ii) 9-1 4 3 m;1c = 2 8 = 3 ⇒ mon = 4 

(b) (i) 
:. EqnofBD: y-5= 4(x-5) ⇒ 3x-4y+5=0 
Method I ---1 m,w=7 -1 ⇒ BC: y-l=

T
(x-8) ⇒ x+7y-15=0 

Method 2 LetBCbe x+7y+K 0. PutC: ( 8)+7(1)+K=0 ⇒ K=-15 :. EqnofBCis x+7y-15=0. 
(ii) {BD:3x-4y+5=0 ⇒ B=(l,2) BC:x+7y 15=0 

AB= ✓(2-l).i+(9-2)1=v50

168.9 HKCEE MA 2005 I 13 
(a) A=(-2,0), B=(0,4) -1 (b) mL1 =2 ⇒ mL2= z -1 :. EqnofL2: Y = zx+4 
(c) C=(8,0) OC:AC=8: (8+2) =4 :5 Area of ,6.ODC: Area of 6ABC= 16: 25 ⇒ Areaof ,6.ODC: Area of OABD = 16: (25-16) =16:9 

16B.I0 HKCEEMA2006-I-12 
(a) M= (4,4) 

1 (b) mAB =
z :::;, mcM= 2 

:. EqnofCM: y-4=-2(x-4) '9 2x+y-12=0 Hence,puty=0 ⇒ C=(6,0) 
(c) (i) EqnofBD: �=�= 1�-=-�=; =>- 4x 5y 8=0 

(ii) {CM:2x+y-12=0 ⇒ K = (� �) BD:4x 5y-8=0 7' 7 
Method 1 Area of 6AMC y--coor of M 4 7 Area of D.AKC y-coor of K lf- = 4 Merhod2 Areaof6AMC MC y1(4-6)2+(4-0)2 
Areaof6AKC KC )(6-¥)2+(0-lf-)2 

Method 3 
;,/20 7 

= @= 4 V 4V" 
LetMK:KC=r:s ⇒ 16 s(4)+r(O) 

7 = � 16r+l6s=2Ss r:s=12:16=3:4 Area of .6AMC MC 7 
Area of 6AKC = KC = 4 

168.11 HKCEE MA 2007 I 13 
-4 (a) EqnofAB: y 3=3(x-IO) = 4x+3y-49=0 

(b) Putx=4 ⇒ y=ll ⇒ h=ll
(c) (i) (Since .6ABC is isosceles, A should lie 'above' the mid-point fo BC.) k+lO =4 ⇒ k =-2 2 

(ii) Area of .6ABC {l0+2)(ll-3) 48 2 AC= V(4+2)1 + {11-3)2 = 10 
BD 2 x Area of 6ABC ::_

5
8 

AC 

168.12 HKCEE MA 2008 I 12 
(a) B=(-3,4), C=(4,-3) 4 -3 (b) mos = 3, moc=

4 f.moo 
, , NO -1 (c) mcn= =1 m,c :. EqnofCD: y+3= l(x-4) ⇒ x-y 7=0 
-_ Dis translated horizontally from A, , ·. y-coordinate of D = y--coordinate of A= 3 PutintoeqnofCD ⇒ x = IO ⇒ D=(l0,3) 

16B.13 HKCEE MA 2010 I 12 
y-24 18-24 3 (a) EqnofAB: x-6 = 2_6 = 4 ⇒ 3x-4y+78=0 

(b) LetC= (x,0). 
-1 -4 mAC = mAB = 324 0 -4 '9 x=24 :::;,- C=(24,0) � =3 

(c) AB=J(24-1S).i+(6+2).i=10 AC= V(24-6)2+(0- 24)2=30 
· Area of 6ABC = 10 x 30 = 150 . . 2 BD Area of 6ABD r 90 (d) DC

= Area of 6ADC ⇒ 'f = 150-90 

16B,14 HKCEE AM 1982 IT 2 
Method I 

* r=l.5 

-- y-1 -1-1 -1 EqnofAB: x+l =3+}=2 '9 x+2y-1=0 
. {x+2y-1=0 LetPbetheptofdivision. * P= (1,0) x-y-1=0 

LetAP:PB=r:1 ⇒ 0= -l+(l)r =.c.=..!-. =::> r=l r+I r+l , ·, The required ratio is 1 ; I. 
Method2 Let the point of division be P, and AP: PB= r; I. 
P� (3+(-l)r -l+(l)r) � (3-r ::.=..!.) r+l ' r+l r+l'r+l If Plies onx y-1 = 0, 
(3 -')-('-1)-1�0 a> ,�1 r+l r+l : .  The required ratio is I; L 
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