Q1 - Q46. FREAE

Q47.
AB=AC
/ACB= ZABC
= 520
In \ABC,
/BAC + ZACB + /ABC = 180°
/BAC +52° +52° = 180°

ZBAC=76°
Z/CDE= /BAC
=76°
Q48.
(@) Join OA.
In AOAM,

OA?2= AM? + OM?

OA =+/8%2 + 6% cm

=10cm

H
The radius of the circle is 10 cm.

(b) . CM L AB
BM= AM
=8cm

CM =CO +OM
= (10 +6) cm
=16cm

In ABCM,

BC?= CM? + BM?

BC =+/16% + 8% cm

=4/320cm (or 85 cm)

Q49.

ZPQR = ZPOR (property of rhombus)
Reflex Z/POR =360° - ZPOR (<satapt.)
2 ZPQR =Reflex ZPOR (L at centre twice £ at O-¢)
2 ZPQR =360°—- ZPOR
3 ZPQR =360°
ZPQR =120°

OM 1 PQ and ON L QR (line from centre to mid-pt. of chord _L chord)

M

M

M




In OMQN,

ZMON + Z0MQ + ZPQR + ZONQ = 360° (£ sum of polygon)

ZMON +90° +120° + 90° =360°

ZMON = 60°

Q50.
" AB=AC
/ABC = /ACB
In \ABC,
/BAC + ZABC + /ACB = 180°
45° + 2 /ACB = 180°
/ACB = 67.5°
/AEB = 90°
In /\BCE,
/EBC+ ZACB= ZAEB
ZEBC + 67.5° = 90°
/EBC  =225°

Q51.
(a) Join OM, where M is the mid-point of BC.
D
o)
A
M
P B c Q

OM L BC (line from centre to mid-pt. of chord _L chord)

In AOMP and AOMQ,

BP=CQ (given)

MP =MQ
OP2 = OM? + MP? (Pyth. theorem)
0Q?=0M?+ MQ? (Pyth. theorem)

OP=0Q

34
(b) Radius of the circle = 3 cm=17cm

In AOBM,

M

1A

1M

1M

1M



OM? + BM? = OB?  (Pyth. theorem)
2
OM = |17° —[%J cm

=15cm M
OP=0Q and OM 1 PQ

ZMOP = ZMOQ (property of isos. A) Y
_100°
2
=50°
In AOMP,
MP
—— =tan 50°
oM
MP =15 tan 50° cm iM

Area of AOPQ =2 [%(MP)(OM )}

=2 [% (15tan 50°)(15)} cm?

=268 cm? (cor. to the nearest cm?) 1A
Q52.
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O—M =sin ZOTM

oM

——— =sin40°

rcm

OM =rsin40° cm
(fE=)

(BLOZZHELRF775%)

OM L ST

™ =SM
st
2

M =c0sZ0TM

1
ST = c0s40°

2
rcm
ST =2rcos40° cm

4 B

2 I EE =27 cm?
BT ORS YT & + AOST (Y [Hif& = 27 cm?
TxOR? x 20 4 L OM xST = 27 cm?
360° 2
r? + =xrsin 40°x 2r cos40° = 27

271

r? (E +sin 40° cos40°) =27
o 27
2% +sin 40°cos 40°

r=4.76 CEMEE I ENET) % —4.76 CEMZ AT (&)

o EIH 1L Z 4.76 cm -

Q53.

(a) Join OB.

M
M

OB 1 PQ (tangent L radius)
AP// OB // CQ (corr. £sequal)



OA=0C (radii)
BP =BQ (intercept theorem) iM

Thus, B is the mid-point of PQ.

(b) Let N be the point of intersection of the circle and CQ,

and AN cuts OB at M.

Note that AN L OB, AN 1 CQ and APQN is a rectangle.
NQ=AP=9cm

CN=(25-9)cm=16cm

Note that AAMO ~ AANC.

oM _AO (corr. sides, ~As)
CN AC

oM =% (16 cm)

OM =8cm
OA=0B=(9+8)cm=17cm 1M
In AAMO,
AM? + OM? = OA? (Pyth. theorem)
AM =17 8% cm

=15cm 1M

Area of OAPB =%(9 +17)(15) cm?

Q54.

Let O be the centre of the semi-circle. Join OB and join OM, where
M is the mid-point of BC.

(construction)



Z0MB =90°
chord L chord)
OB =0A
1

=—AD
2

=1x520m
2

=26cm
In AOBM,
OB*=0OM?+BM?
BM =+/OB?-0OM?
=267 - 24% cm
=10cm
BC = 2BM
=2x10cm
=20cm

(line  joining
M
(radii)

(Pyth. theorem)

Area of the trapezium ABCD

- %(BC + AD)(OM)

_ %(20+ 52)(24) cm?

=864 cm?

Q5.

(a) Let O be the centre of the circle.

Let M be a point on AC such that OM L AC.

Join OB.

Tmc

OB 1 TB (tangent . radius)

OMTB is a rectangle.

MT=0B=rcm

centre and

M

M

mid-pt.

of

IM

1A

1A



MC = MA (line from centre _ chord bisects chord)

:Ecm
=4cm M
TC=(r+4)cm 1A

In ATBC,

E =tan LACB
TC

TB =(r+4)tan 18° cm 1A

(b) OM=TB=(r+4)tan 18°cm
In AOCM,
OM? + CM? =0C? (Pyth. theorem)
[(r+4)tan 18°]2+42 =2 M
(1-tan218°)r2— (8 tan2 18°)r—16(1 +tan218°) =0
r=4.94 or -4 (rejected) 1A

(cor. to 3 sig. fig.)

Q56.

(a) InABCD,
BD? =BC?+ DC? (Pyth. theorem)
BD =+/16°+12° cm
=20cm M

Let O be the centre of the circle. Join OF.

o

OF 1. BC (tangent L radius)

OF /] DC (corr. s equal)

In ABCD and ABFO,
ZCBD = ZFBO (common L)
/BDC = ZBOF (corr. s, OF // DC)
ZBCD = /BFO =90° (proved)

ABCD ~ ABFO  (AAA) M



Let r cm be the radius of the circle.

OF _BO (corr. sides, ~As)
DC BD
o 20—-r
12 20
20r =240-12r
r=75

The radius of the circle is 7.5 cm.
(b) BE=(20-75x2)cm=5cm

BT:%cm=6cm

In ABET, by the cosine formula,

TE2 = BE2 + BT2 — 2(BE)(BT) cos ZABD

TE = \/52 +6% - 2(5)(6)(%) cm

=5cm
BT? # BE2 + TE?
i.e., ZBET=#90°

TE is not a tangent to the circle.

Q57.

(@) Let Mand N be the points on PW and QR respectively such that

OM L PWand ON L QR.

In AOAM and AOAN,
ZOMA = ZONA =90° (by construction)
OA=0A (common side)
OM =ON (equal chords, equidistant from centre)
AOAM = AOAN  (RHS)
ZOAM = LOAN (corr. £s, =As)

OA bisects ZBAD.

M
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M
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(b) Similar to (a), OB bisects ZABC, i.e., ZOBA = Z0OBC.
In AOAB,
ZOAB+ Z0OBA + ZAOB =180° (<sumof A)
ZOAB + Z0OBA +78° =180°
ZOAB + Z0BA =102° IM
Z0AB = LOAD and LOBA = Z0OBC
ZABC+ ZBAD =102°x2
=204°
In ABCD,

ZABC + ZBAD + ZADC + Z/BCD =360° (< sum of polygon)

204° +86° + /BCD = 360° M
Z/BCD =70° 1A
Q58.
(a) ZACB= ZADB 1M
=aqa
ZABC =90° 1M
In ANABC,
Z/CAB + ZACB + ZABC = 180°
ZCAB + a +90° = 180°
ZCAB=90°—-a
In A\ABE,
ZCEB=/ZCAB+ LABD
x=90°—-a+b 1A
(b) x=2b
90°—a+b =2b 1M
a=90°-b
In ANABD,
/BDA + ZABD + /DAB = 180°
a+b+ ZDAB=180°
90°—-b+ b+ ZDAB = 180°
Z/DAB =90°
BD is a diameter of the circle. 1A




Q59.

(a) Note that the radii of the two circles are the same.
AC, AD and CD are radii of the circles.
AC=AD=CD

ZACD =60° (property of equil. A)

ZABC = ZAZCD (£ at centre twice £ at ¢¥e)
=30°
(b) ZBAD =90° (L in semicircle)

AB is a tangent to the circle. (converse of tangent _ radius)

(c) In AABD,
E =tan LABD
AB

AD =12 tan 30°cm

BE =3AD =36 tan 30° cm

Area of AABE = % (AB)(BE) sin LABD

1
=~ (12)(36 tan 30°) sin 30° cm?

=363 cm?
Q60.
(a)Join OB and join OC.
A
B~—_—"C

In AABO and AACO,

OA=0A (common side)
OB=0C (radii)
AB = AC (given)

AABO = AACO (S.S.S)

ZBAO = ZCAO (corr. Zs, = As)

OA is the angle bisector of ZBAC.

M

M
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M
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Case 1: Any correct proof with correct reasons.

Marking

Case 2: Any correct proof without reasons.
Scheme Y P

Case 3: Incomplete proof with any one correct step and one correct reason.

(b) Join OM, where M is a point on AB such that OM L AB.

A
B~ —C
OM L AB (construction)
1
AM = r AB (L from centre bisects chord)
= 1 x12 cm
2
=6cm
1
/MAQ = > /BAC
= 1 x 45°
2
=22.5°
c0s ZMAO = AM
OA
€0S22.5° = bem
OA
6
=—————Cm
€0s22.5°

=6.49 cm (corr. to 3 sig. fig.)

Q61.

(a) In AABE and ACDE,
/BAE = /DCE (ext. £, cyclic quad.)
ZABE = Z/CDE (ext. =, cyclic quad.)
ZAEB = ZCED (common L)
AABE ~ ACDE  (AAA) 1A
Let AE=xcm.

BD is a median of AABE.

1A

1A

1A




(b)

Q62.

(a)

(b)

AE BE

CE DE

(corr. sides, ~A4s)

17+8

M

o | <
N | <

x* =400
x =20 or -20 (rejected)

AE=20c

3

1A

In ACDE,

CD*+ CE?=62+82=100
2
DE2=(%j =100

CD? + CE? = DE?
ZDCE =90° (converse of Pyth. theorem) iM
Z/BAE = ZDCE =90° (ext. =, cyclic quad.) iM

BD is a diameter of the circle. (converse of £ in semicircle) 1A

Let LABC = x.
In AABC,
ZACB=90° (Lin semicircle)
ZBAC =180°— ZACB— ZABC (< sum of A)
=90°-x
In AACD,

ZACD =180°— ZADC— /BAC (< sum of A)

=X
/BCD =90° —x
AABC ~ AACD ~ ACBD  (AAA) 1A+ 1A
() - AACD~ACBD
2
Cby) 3 iy
BD, 1
b _f3
BD

tan ZABC =+/3 M



ZABC =60° 1A

(i) ZBAC=90°—- ZABC=30°
AC :BC = ZABC: ZBAC (arcs prop. to /s at ¢¢e)
=60°:30° 1M

=2:1 1A

Q63.

(a) ZACB:/BAC =AB:BC
ZACB _8
25 5
/ACB = 40°

(b) In AABC,
ZABC + ZBAC + ZACB = 180°
ZABC + 25° + 40° = 180°
ZABC = 115°
Reflex £/AOC=2/ABC
=2 x115°
=230°
ZAOC= 360° - 230°
=130°

(c) «ADC+ £AOC=180°
ZADC + 130° = 180°
ZADC = 50°




Q64.

@)

(b)

(©)

ZBAC= #ZBDC
=30°
ZACB =90°
In AABC,
ZABC + ZACB + ZBAC= 180°
ZABC + 90° + 30° = 180°
ZABC = 60°

In AACE,
ZACD + ZAEC + /BAC= 180°
ZACD + 100° + 30° = 180°
ZACD =50°
/BCD = ZACB - Z/ACD
= 90° - 50°
= 40°
AD : DB = ZACD : ZBCD
= 50° : 40°
=5:4

ABB : é-C\Z = ZACB: «BDC

ADB _ 90°

3em  30°

ABB =9cm
Circumference
=2x9cm
=18cm

1A
1A

1M




Q65.

(a)In AAMB and AAMC,

(b)

AM 1 BC
BM =CM

AM = AM

ZAMB = ZAMC = 90°
AAMB = AAMC
ZMAB = ZMAC

AM bisects ZBAC.

(given)

(L from centre bisects chord)
(common side)

(given)

(S.A.S)

(corr. Zs, = As)

Join O,D and join O,E, where D is a point on 4B such
that O,.D L AB and E is a point on AC such

that O,E L AC.

In AO,AD and AO,AE,
O,A=0A
Z0,DA=Z0,EA=90°
Z0O,AD = ZO,AE
AO,AD = AO,AE
O,D=0E
AP = AQ
AAMB = AAMC
AB = AC
PB=AB-AP
=AC - AQ
=QC

(common side)

(construction)

(proved)

(A.A.S))

(corr. sides, = As)

(chords equidistant from centre equal)
(proved)

(corr. sides, = As)



Q66.

(a) ZABD : Z/CAB =AD: BC
ZABD 7
/CAB 4

ZABD = %ZCAB

ZAEB = ZDEC
=147°

In AAEB,

ZAEB + ZABE + ZEAB =180°

147° + EACAB + ZCAB =180°

11

— ZCAB =33°
4

ZCAB =12°

ZABD :%x12°

=21°

(b) Join AD.

/DAC = %ADOC

:lx56°
2

=28°
ZDAE + ZADE = ZDEC
28°+ ZADB =147°

/ADB =119°

AFB : DC = ZADB : /DAC
~119°: 28°
=17:4

(arcs prop. to Zs at ©“)

(vert. opp. £s)

(£ sum of A)

(£ at centre =2 £ at ©)

(ext. L of A)

(arcs prop. to Zs at ©)

IM

1A

1A

IM

IM

1A



Q67.
(a) ZBCD = ZBAD

=76°
1
/BCH = ELBCD
= l x 76°
2
=38°

ZECH = %ABCH

=1><38°
2

=19°

/ECD = ZECH + ZHCD

=19°+38°
=57°

ZECD = ZEFD =57°
C~F~DFIEIEH -

(b) LCEF = /CDF
=19°
/ECB = /ECH
~19°

ZECB = ZCEF =19°
BC AT EF -

(¢) /BAH :%zBAD

:1x76°
2

=38°

ZAEG + ZEAG = ZAGD

ZAEG +38°=107°
ZAEG =69°

ZBCD =76° = LAED
B~C- DR EARZIHE -

CERME)

CERME)
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Q68.

(@ (i) JoinAC.

/BCD = ZBAC
BC bisects ZABD.
«ZCBD = ZABC
ZCDB =90°
In ACBD,
/BCD + ZCBD + 90°= 180°
/BCD + ZCBD =90°
i.e. /BAC + ZABC =90°
In AABC,
Z/BAC + Z/ABC + ZACB= 180°
90° + ZACB = 180°
ZACB =90°

AB is a diameter of the circle.

Z in alt. segment

given

given

Z sum of A\

Z sum of A\

converse of £ in semi-circle

(i) «ACB = ~CDB =90° proved
ZABC = ZCBD proved
ZBAC = #BCD proved
/A\ABC ~ ACBD AAA
AB BC .
—_— =— corr. sides, ~/\s
CB BD
BC2=AB - BD
1

(b) Areaof AECB = > EC-DB

Area of AEBD =% ED-DB

Area of AECB :%x area of AEBD

lEC-DB :l-lED-DB
2 2 2
EC=1ED
2

C is the mid-point of DE.

The claim is agreed.




Q69.

(@ (i) Z«ZPAO=90° tangent 1 radius
/PBO =90° tangent 1 radius
/PAO + ZPBO = 180°
A, O, B and P are concyclic. 0opp. £s supp.
(ii) A, O, Band P are concyclic. proved

ZCBA = ZOPA
ZBAC =90°
ZBAC = ZPAO
ZACB =180° - ZCBA — ZBAC
ZAOP =180° - ZOPA — ZPAO
ZACB = ZAOP
AABC ~ AAPO

/s in the same segment

Z in semi-circle

Z sum of A\
Z sum of A\

AAA

(b) BC=2x2=4
/AABC ~ AAPO
AC _BC

AO PO
a _4

2 b
ab=28
a<4andb>2
a=1,b=8or
a=2,b=4

i.e. There are 2 pairs of possible values of a and b.

Q70.
#$E BD -
/DAT = /BCD
= 86°
AT = AD
ZATD = Z/ADT

1E AATD >
ZATD + ZADT + /DAT =180°
ZADT + ZADT +86°=180°
2/ADT =94°
ZADT =47°
ZABD = ZADT
= 47°

(Bl IR 50 )

(EAT)
(FHEAJKF)

(=AM NA)
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Q71.
Q72.
Q73.
Q74.
Q75.
Q76.
Q77.
Q7s.
Q79.
Q80.

/ADB + Z/ABD = /DAT (ZATEIINE)
Z/ADB +47° = 86°
Z/ADB =39°

ZBAS = ZADB = 39°
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