1.

2.

3.

(a) 4P = 23° [base £'s of APOQ with OP = 0Q]
y = 2(4«P) [central £ = 2 X £ on circumf.]
= 46°

£2PQR =90° [£ onasemicircle]
=~ £OQR = 67°
~x =67° [base £'s of AROQ with OR = 0Q]

(b) LM, = 25° [base £'s of AKOM with OK = OM]
2KOM = 130° [£'s of AKOM suppl.]

y = %(LKOM) [central £ = 2 X £ on circumf.]
y = 65°

x +y = 180° [opp £'s of cyclic quad.]
~x =115°

(c) x = 30° [tan-chord theorem]
2D = x = 30° [subt. by BF]
£2FBD = 90° [4£ on asemicircle]
.~y =60° [sum of £'s of ADFB]

AB 1 OD [radiusis 1 bisector of chord]
AD = _AB =6

r=x+2 [given]

In AADO, 1% = x? + 62 [Pythagoras]
(x +2)2=x%+36

x> +4x +4=x*+36

~x =8andhencer =10

(@) 40, = 80° [central £ = 2 X £ on circumf.]
(b) Y, = £YLO [base £'s of AYOL with OY = OL]
2Y, + £YLO + 20, = 180° [£'s of A]
22Y, + 80° = 180°
Y, = 50°

() 4L, =20, = 80° [alt. £'s]

LL, = LM = 80° [base £'s of AMOL with OM = OL]

20, + 2L, + 2M = 180° [£'s of ALOM]
20, = 20°



- (a)

(b)

(c)

. (a)

(b)

tan-chord theorem.

2D; = 90° [£ on asemicircle]

2E =90°—x [£'s of A suppl.]

2A; = 2D, [subt. by chord TC]

~2A; = £E =90°—x [both = 2D,]

LACB = 90° [4 on asemicircle]
£20DB = 90° [given]

& LACB = £0DB = 90°

Hence AC || OF

£2A = x [tan-chord theorem]
£4BOD = £A = x [alt. 2s]

£LBOE = £BCE [proved above]
~ OBEC is cyclic [£'s subt. by BE =]

2P + £PCA + £A = 180° [£'s of A suppl.]

2P + (90° + x) + x = 180°
£P = 90° — 2x

If ZABC = 60° = x = 30°
Hence 2P = 90° — 2(30°) = 30°

£LMPA = 90° [tan L radius]
Similarly ZMRA = 90°
Hence APMR is cyclic [opp. £'s suppl.]

2P, = LR, [base £'s of AMPR with PM = RM]

2A; = £R, [subt. by PM]
Hence 2P, = £A; [both = £R,]

MP is tangent to circle APS [tan-chord theorem]

ABDE is a cyclic quad. [£E; = £D; subt by AB both = 90°]
TPCD is a cyclic quad. [Ext ZADC = opp. int. ZTPC both = 90°]
CDHE is a cyclic quad. [Opp. £'s HEC and CDH suppl.]



9.

(b)

(c)

(d)

9.1.

9.2.

2C; = £Dsg [subt. by TP]
2C; = £B; and 2C; = £A, [tan-chord theorem]

4B, = £A, [subt. by DE]
4By = £A, [subt. by TC]
Hence £B; = «£B, [both = 2£A4,]

2By = £D5 [both = 2£(;]
~ DP is tangent to circle BDT [tan-chord theorem]

A radius is a perpendicular bisector of a chord.

In ARAQ and ASAQ
AR = AS [proved above]

ZLRAQ = £SAQ [given]
AQ is common
ARAQ = ASAQ [s, £, 5]
£4Q, = £Q, [from congruency]

£ZRQS = 2t [given]
(i) LRTS = £RQS = 2t [subt. by RS]

(ii) £LRSQ = £SRQ [from congruency]
LRSQ + £SRQ + £RQS = 180° [£'s of A suppl.]
2/4RSQ + 2t = 180°
ZRSQ =90° —t
OR
2ZRSQ + £SQA + £SAQ = 180° [£'s of A suppl.]
ZRSQ 4+t +90° = 180°
ZRSQ =90° —t

(iii)  4POR = 24Q, = 2t [central £ = 2 X £ on circumf.]
. LROA = 180° — 2t [adj. £s on a straight line]

2POR = £RTB [both = 2t]
Hence ROBT is cyclic. [ext. £ = opp. int. £]

CD BE . .
—=— [line drawn || to one side of A]
AC ~ AB

%=§=CD=9units.

x+ 3 =9 = x = 6 units



9.3. InAABC and AAED
£A is common
2ABC = £AED and £ACB = £ADE |[corr. £'s]
Hence AABC|||AAED

PR [from similarity]
ED  AE
c .
% = i = BC = 2,25 units

area of AABC %AC.BC.SinLACB

9.4. =% ,

area of AGFD EGD.FD.SmLGDF

= 4CBC 1/ ACB = £GDF]
GD.FD
_3(225) _
=@ = 0,25
10. 10.1. Ms_uv [line drawn || to one side of A]
SR NP

12 2r .
— = 5= = SR = 4 units
SR Z

10.2 In AMSN and AMRP
£M is common
£LMSN = £MRP and ZMNS = £MPR [corr. £'s]

Hence AMSN|||AMRP
SN MN .
s — = —[from similarity]
RP  MP
ﬂ=§—:=>SN=9units
12 &
10.3. InAMSN, £MSN = 90° [£ on a semicircle]
MN? = MS? + SN? [Pythagoras]
(2r)? =122 + 92

4r? = 144 + 81 = r = 7,5 units

11. 11.1. BC || AD [opp. sides of [|™]
~ FK || AD [both || to BC]
CF =FA [diagonals of a ||™bisect]

K= [line drawn || to one side of ACAP]
KP  FA
K= [since CF = FA]
KP
Hence CK = KP
BS 5 .
11.2. Yink [given]

BS—BA 5-2 SA
— - — =

3
BA 2 AB 2



=== [line drawn | to one side of ABCS]

PC A

SP 3 PC 2 2KC 2 KC 1
—_——_ e,y — =S — = - =) — = -
PC 2 SP 3 SpP 3 SP 3

Hence KC:SP = 1:3

11.3. In ASAP and ASBC
4S is common
2SAP = £SBC and £SPA = £SCB Jcorr. £'s]
Hence ASAP |||ASBC
AP SP .
T [from similarity]
AP _ 3

=-= AP = 9 units
15 5

12.
12.1.1. LADB = 90° [4 on asemicircle]
0S || AC [co-int. £'s suppl.]

12.1.2. LADB = 90° [4 on asemicircle]
£ABC = 90° [tan L radius]
In AABC and AADB
£A is common
£LABC = £ADB = 90°
Hence AABC|||AADB [4, £, £]
Similarly AABC|||ABDC
Hence AABC|||AADB|||ABDC

12.1.3. From AABC|||AADB

AB  AC .
—=— [from similarity]
AD  AB

~ AB? = AD.AC

12.2. 22 =52 105 ACin AABC]
SC OA

& BS =SC [since BO = 0A, radii]

1
areaof AABC _ 34B.BC  2.0B.2BS

area of AOSB %03.35 " O0B.BS

13.1 4B, = 2D, [base £'s of ABMD with MB = MD]
4B; = «£D; [given]
Hence ZABD = £4MDC
£CMB = £BAD [24BAD = £BMD and £M; = £M,]
LMCD = £ADB [sum 4's of A]



«~ AABD|||AMDC
4B _ BD

b= e [from similarity]

13.2. Bj=JD  [ABM] = ADMJ]

AB BD
— = [ proved above]
MD DC
BD.MD
AB =
DC
__ 2.JD.MB

—"— [2JD = BD and MB = MD]



