














12B.20 HKDSE MA 2016 I 20 (To continue as 16C.54.) 
LOPQ is an obtuse-angled triangle. Denote the in-centre and the circumcentre of ,6.0PQ by I and J respec
tively. It is given that P, I and J are collinear. 
(a) Prove that OP= PQ.

12B.21 HKDSEMA 2019 1 17 {To continue as 160.14.) 
(a) Let a and p be the area and perimeter of 6.CDE respectively. Denote the radius of the inscribed circle 

of l::.CDE by r. Prove that pr= la. 
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12A.32 HKDSE MA 2018 I 8 
x= 180° - e (opp. Ls., cyclic quad.) 
LBED = LBAD = x (Ls in the same segment) 

=LADE (alt.Ls,AB//ED) 
y=I80°-LBED-LADE (LsumofD.) 

= 180° 2(180° 0) = 20-180° 

12A.33 HKDSEMA2019-I 13 
(a) Method I Reflex LDOA = 2LDEA (Lat centre twice L at 0c'') 

=230° 

:⇒ LDOC = 230° -180° = 50° 

LCBF = LDOC-;-2 = 25° (L at centre twice Lat 0c') 
Method2 
LABD = 180° -LAED = 65° (opp. Ls, cyclic quad. ) 
LABC = 90° (L in semi-circle) 

LCBF = 90° - 65° = 25° 

(b) LOCB=LDOC=50° (alt. Ls,BC//0D) :⇒ LBOC=l80° -2LOCB=80° 

Perimeter of sector OBC = 2 x 18+BC 

·. NO 

80° =36+3600 x21r(l8) 
= 61.13 > 60 (cm) 

12B Tangents of circles 
12B.1 HKCEEMA 1980(1*)-I-8 
LTAB = LTBA = 65° (L in alt. segment) 

X"=LTAB+LTBA=l30° (ext.Lof.6) 

12B.2 HKCEEMA 1981(2)-I-13 
(a) LMQT =x (Lin alt. segment) 

LNQT = y (Lin alt. segment) 
LMQN=x+y 

(b) LPTR=I80°-LTPR-LPRT (Lsumof.6) 
= 180°-x-y 

LMQN+LMTN= (x+y) +(180° -x y) = 180° 

Q. M. T and N are concyclic. (opp. Ls supp.) 
(c) QMTN is c yclic, (proved) 

LNMT = LNQT = y (Ls in the same segment) 
LNMT = LPRN = y (proved) 
P,M, N and R are concyclic. (ext. L =int.opp. L) 

(d) l:.MNT ~.6RPT, 6.MQT ~6QPT,.6NQT ~ l:.QRT 

12B.3 HKCEEMA1987(?)-I-14 
(a) LABT = LATR (Lin alt. segment)(large circle) 

= LPQT (Lin alt. segment)(small c ircle) 
AB//PQ (corr. Ls equal) 

(b) Consider the small circle. 
LQTS = LBSQ (Lin alt. segment) 

=LSQP (alt.Ls,AB//PQ) 
= LST P (Ls in the same segment) i.e. ST bisects LATB. 

(c) .6PTK, !:::ATS, .6.4.SP, .6SQK 

12B.4 HKCEEMA 1983(A/B)-I-2 
(a) LOAB = LOBA = 60° (property of equil .6) 

AC=OA=AB (given) 
LABC = LACB (base Ls, isos . .6.) 

=LOAB'":"'2=30° (ex t.Lof.6) 
(b) LOBC=60°+30°=90° 

CB is tangent to the circle at B. (converse of tangent ..L radius) 

12B.5 HKCEEMA 1984(AIB)-I-5 
LCBD  80° (Lin alt. segment) 
x=lS0 30 80=70 (adj.Lson st.line) 
y = x = 70 (L in alt. segment) 
AB=AD (tangentproperties) ⇒ LBDA = x0 (base Ls, isos. D.) 

z=l80-x-x=40 (Lsumof.6.) 

12B.6 HKCEE MA 1985(AIB)- I - 2 
!'.APB= LABP (base Ls, isos . .6) = x0 (L in all. segment) 
:. In D.BCP, x0 +x0 + (x0 + 60°) = 180 ° (L sum of .6.) 

x=40 
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12B.7 HKCEEMA 1986(AIB)-I-2 
TA= TB (tangent properties) 
LABT = x" (base Ls, isos . .6.) 

=(180° -30 °)'":"'2 (Lsumof6.) ⇒ x=75 
y0=LACB (alt.Ls,AC//TF) 

= LABT = x" (L in alt. segment) ⇒ y = 75 

12B.8 HKCEEMA l986(A/B)-I 6 
(a) D.CAT 
(b) .6.BCT ~ !::.CAT 

BT CT 
CT = AT (corr. sides.~ .6.s) 
X 10-v'Z 

J0./2 17+x !7x+x2=200 ⇒ x=8or-25(rejected) 
12B.9 HKCEEivIA 1987(A/B)-I-6 
LODA= 90° (tangent L radius) 
LOAD= 60° - 2 = 30° (tangent properties) 

A0= 1 =2 (cm) sin30° 

r=AE=2+1=3 

12B.10 HKCEE MA 1987(A/B)- I-7 
LABC = 90° (L in semi-circle) 
LAPB = LPAB = x0 (base Ls, isos. D.) 

= LCBP (L in alt. segment) 
:. In /JABP, x" +x0 + (90° +x") = 180° (L sum of 6) x=30 

12B.11 HKCEEMA 1988-I-8(b) 
(i) In MCT and l:.TCB, 

LTCA=LBCT 
LTAC=LBTC 
LCTA=LCBT 

(common) (L in alt. segment) (L sum of D.) (AAA) 
(ii) 

!:::ACT ~DTCB 
AC TC 
CT

= 
CB (corr. sides,~ 6s) 

AB+5 Z => AB=..!.2_ 6 5 5 

12B.12 HKCEEMA1991-l-13 
(a) In .6ABC and 6ABD, 

AC=AD (radii) 
(radii) 
(common) 
(SSS) 

(b) (i) 

BC=BD 
AB=AB 

MBC�.6.4.BD 
LCAD = 2(55°) (L at c entre twice Lat 0c') = 110° 

and LCAB=LDAB (corr.Ls,�.6s) 
LCAB=110+2=55° 

LDBA = LCBA (c orr. Ls,!':;! .6.s) = 180° LACB- LCAB (L sum of .6.) =30° 

:⇒ LCBD = 30° + 30° = 60 ° 

LEFD= ½LCBD (Lat centre twice L at0°') 
= ½(60°) = 30° 

(ii) (l) 

<Ci,'jl"z-,-, 
·,,P, •G (The centre of S lies on the intersection of the perpendicular bisector of DF and the line at F perpendicular to CF.) (2) Let P be a point on major DF and G be the centre ofS. 

LCFD=LFPD=30° (Linalt . segment) 
LFGD = 2 x 30° (L at centre t w ice L at 0c�) =60° 

Hence, .6FGD is equilateral. ⇒ Diameter= 2GF = 2DF 

12B.13 HKCEEMA1995-I-14 
(a) (i) LPQA = LPRQ (Lin alt. segment) 

=LPMA (corr.Ls,AC//QR) 
M, P,A and Qare concyclic. (converse of Ls in the same segment) 

(ii) LMQR LAMQ (alt.Ls,AC//QR) = LAPQ (Ls in the same segment) = LMRQ (Lin alt segment) 
MR=MQ (sidesopp.equalLs) 

(b) LQPR=LQAC=50° (Lsinthe samesegment) 
LRMQ = LPAQ =70° (opp. Ls, cyclic quad.) 
LMQR=(180° -70°) ":"'2=55° (Lsumof.6.) 
LMQP = LPAC= 20° (Ls in the same segment) 
:. LPQR=LMQR+LLMQP=75° 

(c ) (i) Property ofisos . .6 
(ii) L bisector of chord passes through centre 

12B.14 HKCEEMA1997-I-16 
(a) (i) LEAB= 90° (tangent ..  radius) 

LFEA+LEAB=90°+90° = 180° 

AB//EF (int.Ls supp.) 
(ii) LFDE = LBDC (vert. opp. Ls) 

= LDBC (base Ls., isos . .6.) 
=LFED (alt.Ls,AB//EF) 

FD=FE (sidesopp.equalLs) 
(iii) If the circle touches A£ at E, its centre lies on EF. 

If ED is a chord, the centre lies on the ..L bisector of 
ED. 
: . The intersection of these two lines, F, is the centre of the circle described. 

12B.15 HKCEE MA 2000 I 16 
(a) In .60CP, LCPO = 90° (tangent ..L radius) 

LPC0=180°-30°-90° (LsumofD.) 
:. LPQ0=60° '":"'2=30° (Latcentre twice Lat0c') 

(b) (i) LSOC=LPOC=30° (tangentproperties) 
LPQR= 180° -LPOS (opp. Ls, cyclic quad.) 
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= 120° 

:⇒ LRQO = 120° - 30° = 90° 

RQ is tangent to the circle at Q. (converse of tangent ..L radius) 
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