1. [B]

Let O be the centre of the semi-circle.
Let M be the mid-point of AC.

0A=ATC‘=?5=8.5CH1
AM:7:7:75CIH

OM =VOA2 — AM2 =852 -7.52 =4cm

AM
in ZAOM = —
sin A

ZAOM = 61.9°
ZAOM + ZCOM + £BOC = 180°
2/A0M + ZBOC = 180°
ZBOC = 56.1°

Required area

(15)(4)
2

= 65.4cm?

ZBOC
360°

+71(8.5%) x

2. [B]

Let O be the centre of the circle and M be the mid-point of AB.
AB 8
AM = — = - =4cm
2 2
) AM
sin ZAOM = —
OA

4
sin /AOM = 3

ZAOM =~ 53.1°

Required area

2/A0M 1
=ﬂ52XW—§X8X V52—42

~ 11cm?

3. [A]

T is the centre of circle QVSU.
Let O be the centre of circle PORS.



%)

Q

OS=0R=27+3

2
ST =052 - 072 =152 — (15-3)2=9cm

12
ZTOQ = cos™! s ~ 36.9°

=15cm

Required area

90° ZROO  (12)(9)

2 2

- — (1 -

7O X 355 ~ | T X = 2
~ 45 cm?

4.

C is the centre of the circle BFEG.
Let O be the centre of circle AGDF.
Let r cm be the radius of the circle BFEG.

OC? +CF? = OF?

30+r+5 _\* , (30+r+5)\°
—_5 + —
2 2

r?=5r-150=0
r=15 or —10 (rejected)

Radius of circle AFDG = w =25cm

sin ZCOF = g
OF

15
~ 2
/COF ~36.9°
Required area

360° - 2/COF .\ (15x2)(25-5) n(15)?

=252
SN e 2 2

~ 1508 cm?

5. [D]



Let O be the centre of the semi-circle and M be the mid-point of AC.
AD 10

sin ZAOM =

ZAOM =~ 23.6°
Required area
2/A0M 1
=X X T x4 x V52 =22
d 360° 2
~ 1.12cm?

-
Let M be the mid-point of CD.
DM =65in30° =3cm

. DM
sin/DBM = —
BD

/ZDBM =~ 48.6°
ZCBD =2/DBM =~ 97.2°

Required area
60°
360°
~ 8.89 cm?

ZCBD
360°

1 1
= |6%r x —5@%gnm°+ 47 x —EmﬂmmamD

-

Let 0 be the angle subtended by the chord at the centre.
.60 242
sin- = ——
2 13

0 =~ 135°

Required perimeter = 27(13) X +24

360°
~ 55 cm?

. D]
48)2

Radius = 1|72 + | —
adius (2

=25cm



Let 0 be the angle of the sector corresponding to the shaded segment.

0 7
COS — = —
2 25
0 ~ 147°
. 0 (48)(7)
R d =252 -
equlre area T X 3600 2
~ 636 cm?
9. [D]
PT = PU+US _ 23+73 —4%em

Let » cm be the radius.
OP? = PT* + OT?
r? =48 + (r - 36)*
72r = 3600
r=>50

Let V be a point on RT such that QV L RT.

. (014
ZQOR = =—
sin ZQ 00
48 — 23
50

ZQOR =30°

sin ZQOR =

30°

360°
6257
=——cm

3

Required area = 7(50)% x

10.

Radius of the circle is 13 cm.
Let 8 be the angle subtended by AB.
.8 5
sin= = —

2 13
0 = 45.2°

Required length

—27(13
7(13) X 365

~ 10cm

11.

ZACB = ZABC =10°
/ZBCD = ZACB+ ZACD =170° +20° = 90°



12.

13.

14.

Thus, BD is a diameter of the circle and ZBAD = 90°.

/ABD = ZACD = 20°
Consider AABD.

12
BD
BD ~ 12.8cm

cos 20° =

ZDBC = ZABC — ZABD =70° - 20° = 50°

Consider ABCD.
sin 50° = Q
BD
CD ~ 10cm

The centre of the circle lies on AC.

Since E is the mid-point of BD, we have AC L BD.

ZDAC = ZCBE =22°
ZADE + Z/DAE + ZAED = 180°

ZADE +22° +90° = 180°

/ADE = 68°
/AOB =2/ADB = 2x
Consider AOBC.

Z0OBC + Z0CB + ZBOC = 180°
ZBOC +y+y=180°
ZBOC =180° -2y
/ZAOC = ZAOB + /BOC
=2x + (180° - 2y)
=180° + 2x — 2y

Let O be the centre of semi-circle PQT.
P
RQ:0T=7Q=40cm

_1 OR
ZRPQ =tan! == ~ 26.6°
0 =tan PO 6.6

/ROQ =2/RPQ ~ 53.1°



Required area

_ (80)(40) , /ROQ 1 ,
= 5 m(40)° x 360° 2(40)(40s1n4R0Q)
~ 218 cm?

15. [D]

ZCOD =2/CBD =2 x32° = 64°
/ZBDO = ZCBD = 32°
ZBEO = ZODE + ZDOE = 32° 4+ 64° = 96°

16.

Note that ZACB = 90° anc% AB is a diameter of the circle.
. 25 (7)(24)
R d =— — —
equired area 5 X ( > ) T >

~ 161 cm?

17.

ZABC =90°
ZABC + ZACB + ZBAC = 180°

90° +32° + ZBAC = 180°

ZBAC =58°
/ZBDC = ZBAC = 58°

ZBCD = ZBDC = 58°
/BCD = ZACB+ ZACD

58° = 32°+ ZACD
ZACD = 26°
ZAED = ZACD + /BDC
= 26° +58°
= 84°

18.

Let O be the centre of the circle, and N be the mid-point of AB such that ON L AB.



19.

20.

21

AAMD ~ ACMB

AM ~ CM
MD MB

CM =4
NB:¥:4and0N:4—#:O.5

Radius = V42 + 0.52 ~ 4.03

ZOCA = LZOAC =38°
LAOC+ ZLOCA + LOAC = 180°

ZAOC +38° +38° =180°

LAOC = 104°
ZAOC +2/ZABC = 360°

108° +2ZABC = 360°

ZABC =128°
ZBAC = ZOCA =38°

/ZBAC + ZABC + LACB = 180°
38°+128° + LACB = 180°
ZACB = 14°

D]

Note that AAED ~ ABEC.

Let AE = 2k cm, where k is a non-zero constant.

DE AE
CE BE
DE 2k
3k 4k
DE = 1.5k
BE
Required =6X —
equlre arca DE
4
=6X —
1.5
= 16 cm?

ZBOC =2/BAC = 64°




ZOCE + /BOC = /BEC
ZOCE +64° =179°

ZOCE = 15°
ZAOC+ ZOAC + LZOCA = 180°

ZAOC + 15° + 15° = 180°
ZAOC = 150°
We have ZAOD : /COD = AD : DC =1 : 2.

ZAOD + ZCOD + LAOC = 360°
ZCOD

+ ZCOD +150° = 360°

ZCOD =140°

/COD

ZCAD = =70°

22. [D]

Let ZBOC = 6.
ZOAB = ZOBA = ZBOC =6
ZAOB+ ZOAC + ZOBA = 180°

ZAOB +6+6=180°

ZAOB = 180° - 260
ZAOB+ /ZBOC = LZAOC

(180° — 26) + 6 = 130°
6 = 50°
AB:BC = ZAOB : /BOC
— 80° : 50°
=8:5

23.

ZABC =180° — 68° = 112°
ZABD =90°

ZCBD =112° -90° = 22°
ZBDC = ZCBD =122°
ZADB = 68° — 22° = 46°

24,

ZBAC = ZACD =46°
ZABD = ZACD = 46°
ZADB = ZABD = 46°



25.

26.

27.

ZABD + ZADB + ZBAD = 180°
46° +46° + (46° + LCAD) = 180°
LCAD =42°

ZAOB = /ZCOD = ZDOE
ZAOB+ /BOC + ZCOD + ZDOE = 180°

3/ZAOB +54° = 180°

ZAOB =42°
ZOAD = Z0ODA

/AOD + ZOAD + ZODA = 180°
(42° +54° +42°) + 20D A = 180°
ZODA =21°
/DOF + ZODF + ZOFD = 180°
(54° +42°) +21° + ZOFG = 180°
ZOFG = 63°

/ZCOD = /ZBOC = ZAOB =170°
ZAOD =360°-70° x 3 =150°
150°

ZAOD
ZACD = = =75°
2 2

Note that regular octagon is cyclic.

Let O be the centre of the circumcircle.

4GOH:360
8
=45°
We have r = =22.5°andp:q:r=BXH:B;\-\H:G?I=2:2:1.

p+q+r=2r+2r+r
=5r
=5(22.5°)
=112.5°



Let ZRPQ = x.
Z/QOR =2/RPQ = 2x

/Z0QP =/ZQO0R =2x

ZOPQ = Z0QP =2x

/POQ + /Z0PQ + ZOQP = 180°
x+2x +2x = 180°

X =36°
29.
Let /40D =0
Z/ABD = =2
2 2
/BAC _ BC
ZABD =
/BAC 1 0
= —_/BAC =-
(5) 4 8

ZABT + /TAB + ZATB = 180°

6 0
—+ —+120° = 180°
2+8+ 0 80

0 = 96°
30.

/BAD _BD

ZBDC ~ g

/BAD 2

200 1

/BAD = 40°

/ADB = 90°

/ABD + /ADB + /BAD = 180°

/ABD = 50°

31.

ZOAB+ ZOBA + ZAOB = 180°
2(44°) + ZAOB = 180°
/AOB = 92°
/BOD =2/BCD
92° + ZAOD = 2(62°)
/AOD = 32°



32. [D]

LACE = LAEC = 60°
ZACD + ZAED = 180°

(60° + 28°) + (60° + ZCED) = 180°

ZCED = 32°
Since AB = CD, we have ZACB = ZCED = 32°.

33.
ZACD =90°
/BAC = /BCA

/BAD + ZBCD = 180°
(LBAC +50°) + (ZBCA +90°) = 180°
2/BCA + 140° = 180°

/BCA =20°

34. [D]

Note that ZADC = Z/BCD = 80° and AB//CD.

Let E be a point on CD such that AE L CD.

Let F and G be the mid-points of AB and CD respectively.
Denote the centre of the circle by O.

F
=

o

i_l

Consider AADE.
AE
tan ZADE = —
DE
AE
tan 80° =

)

AE =tan 80° cm

11



Let OG = xcm. Consider AODG and AOAF.
r? =32+ (AE —x)?> = 4% + x*

—2(AE)x =7 - AE?

x ~=2.22
Required area = r’x
= (42 + x2)7r
~ 65.7 cm?
35.
ZABC =90°

ZABC + ZBAC + ZACB = 180°
90° + ZBAC +42° = 180°

/BAC = 48°
/CAD _ CD
ZBAC ~
/CAD 2
48° 3
/CAD =32°

/BCD + /BAD = 180°
/BCD + (48° +32°) = 180°

/BCD = 100°
LABE _AE
ZACB~ o
/ABE _6
42° 7
/ABE = 36°

ZCBF = ZABC — ZABE =90° — 36° = 54°
ZBFC + ZCBF + ZBCF = 180°

ZBFC +54° +100° = 180°
/BFC =26°

36.

Draw circle ABCD.

12



Note that AC is a diameter of the circle and ZABC = 90°.
We have ZACD = ZABD =« and Z/BAC = ZBDC = .
BC =ACsing
X .
= ( ) sin 8
cos @
_xsinf

Cos o

37.

ZAOC =2 x74° = 148°.
ZCOD = 148° — 52° = 96°.

/ODC = M = 40,

38.

Let ZABC = 6.

ZADE = ZCDF = ZABC =0

ZBCD = ZCDF + ZCFD =0 +28°

/ZBAD = ZADE + ZAED = 6 + 50°
ZBAD + ZBCD = 180°

(0 +50°) + (6 +28°) = 180°

0 =>51°
ZACB = ZABC =51°
LACB = ZLCAF + LAFC

51°=ZCAD +28°
ZCAD =123°

39.

/ZBCD =90°
/ZBCA = ZBCD - LACD =90° - 36° = 54°



4BCD = ZCDE + LCED
90° =68°+ LCED

ZCED =22°

/BCA = ZCAE + ZCEA
54° = LCAE +22°

ZCAE =32°
ZCBD = ZCAD = 32°

ZBFC + ZCBF + ZBCF = 180°
ZBFC +32° +54° = 180°
ZBFC =94°

-

Draw circle ABCD.

Consider the cyclic quadrilateral ABCD.
We have /BAD = /DCE and ZABC = ZCDE.
Since CE = DE, we have /DCE = /CDE = Z/ABC = /BAD.
Thus, we have EA = EB.
AE - DE =BE -CE
AD = BC
/ACD = /BDC

Consider ACDF.

ZCDF + ZFCD = 64°
2/CDF = 64°
ZCDF =32°



41,
sin ZTPQ  sin 120°
5 7
ZTPQ ~38.2° or 140° (rejected)

Let X be a point on the circle such that XQ is a diameter of the circle.
. X0 1 PO
/ZPXQ =/TP dradius= — = - X ———— =~ 5.60
0 QO and radius > 2 % SinZPX0 cm

42.

ZEAD = ZEDA
ZAED + ZEAD + ZEDA = 180°

70°+2/ZEAD = 180°

ZLEAD =55°
LACD = LEAD =55°

ZCDB = ZCBG = 40°
ZCHD + Z/CDH + ZDCH = 180°

ZCHD +40° + 55° = 180°
ZCHD =85°

43,

ZOAT =90°
Reflex ZAOC =2/ABC =2 x 120° = 240°
Consider the polygon AOCT.
ZOAT + LATC + LT CO + (reflex ZAOC) = 360°
90° +20° + LT CO + 240° = 360°
ZTCO = 10°
Z0DC = Z0CD = 10°
/ZCOD +/Z0DC + Z0CD = 180°
ZCOD +10° + 10° = 180°

ZCOD = 160°
ZAOD = (reflex ZAOC) — ZCOD
= 240° — 160°
= 80°
44,
/PAE = /PEA

15



ZAPE + ZPAE + ZPEA = 180°
84°+2/PAE = 180°
ZPAE =48°
LACE = ZPAE =48°
ZAGB+ ZGAB + ZABG = 180°
ZAGB +27° 4+ 66° = 180°
ZAGB =87°
ZCGF = ZAGB =87°
LCFD = ZCGF + LFCG

= 87° +48°
= 135°

:

ZADC =180° - 1200° = 80°

ZADB = 80° x —— = 32°
2+3

/BCA =/ADB = 32°

/ZDAT = ZADC — ZATD = 50°

LACT = ZDAT = 50°

ZBCT = 32° +50° = 82°

Let O be the centre of the circle. AQOP is a square of length 9 cm.
ZACB = ZABC =45°,0QC =BP =

9
CO = BO = — =9V2cm
sin 45°

Perimeter = (9+9) + (9+9) + (9V2 +9V2) ~ 61 cm

an45° 9 em,

:

ZACB =90°

Let ZBAC = 0. 0

We have Z/CAD = 7 and ZACD = 6.

/BCD + Z/BAD = 180°
(90° +6) + (9 + g) = 180°

0 =36°
ZAEC = ZBAC =36°
ZACE + ZCAE + ZAEC = 180°

(LDCE +36°) + (42° + 18°) + 36° = 180°
/DCE = 48°

16



48,

ZACP = ZADC =102°
/RAC = /APC + ZACP
= 26° + 102°
= 128°
/RAD = /DAC = ZRAC
ZARD + /RAD = ZADC
ZARD +64° = 102°

ZARD = 38°

= 64°

49.

ZRSV = ZRQS = 44°

ZOSP = ZQPU = 40°

/PST + ZQSP + ZQSR + ZRSV = 180°
ZPST +40° +33° + 44° = 180°

/PST = 63°
Since TP =TS, we have ZTPS = ZPST.

LUTV + LTPS + £PST = 180°
ZUTV +63° +63° = 180°
LUTV = 54°

50.

ZABC = ZACM =40° (circle ABC + tangent M N)
ZADC = ZDBC + ZBCD

=40° +40°

= 80°
/CDE = ZECM =40° (circle CDE + tangent M N)
/ADE = ZADC — ZCDE = 80° — 40° = 40°
ZACD = ZADE =40° (circle CDE + tangent AB)
/CAD + /ADC + ZACD = 180°

ZCAD + 80° + 40° = 180°

ZCAD = 60°

51.

Let ZOBC = 6.

Z0CB =/Z0BC =16
ZCAD = ZABC =0 +50°
ZBAC = ZCAD = 0 +50°

17



52.

53.

54.

55.

ZBOC =2/BAC =2(6+50°) =26+ 100°
/ZBOC + ZOBC + ZOCB = 180°

(20 + 100°) + 6 + 0 = 180°
0 = 20°

Let O be the centre of the semi-circle ABCD.
We have OC L EF and OB L BE.

Thus, ZBOC = 360° — 90° — 90° — 90° = 90°.
/ZAOC = ZAFE +90° = 132°

ZAOB = 132° — 90° = 42°

/ACB = # =21°

ZGFD = ZGDF
ZDGF + ZGFD + ZGDF = 180°

66°+2/GDF = 180°

ZGDF =57°
ZBDC = ZABC =30°

ZBDF = /ZCDG - ZBDC — ZGDF =130° - 30° — 57° = 43°

ZBCF = ZBDF =43°
LECF = ZEFG =20°
ZBCE = ZBCF + ZECF =43° +20° = 63°

ZABC + ZADC = 180°
ZABC +46° = 180°

/ABC = 134°
/ACE = ZABC = 134°
Since AB = BC, we havoe /ADB = /BDC.
/ADB = £ADC = 4; =23°
/ACB = /ADB =23°
/BCE = ZACB+ ZACE = 23°+134° = 157°

EA=ED 180° — 86°
/EDA = T_ = 47°
/ACD = /EDA = 47°

ZFGH =180° - ZFEH =94°

18



/GBC = % = 43°

ZBDC = ZGBC =43°
ZAID = /BDC + ZACD =90°

56.

ZAEF =180° — 125° = 55°
LEAF = ZEFB - ZAEF
= 120° - 55°

= 65°
Since BA = BC, we have Z/BCA = ZBAC = 65°.
/ZABC =180° - /BAC - ZBCA

= 180° — 65° — 65°

=50°
ZDFB=180°-4ZDFB - ZFBD
ZCDE = 180° — 120° — 50°

=10°

57. D]

Draw the common tangent F'G at point E.

C

BE? = AB*> + AE* - 2(AB)(AE) cos Z/BAE
BE? =107 + 16> — 2(10)(16) cos 60°

BE =14cm

DE =BD -BE =35-14=21cm
/DCE = /FED = ZABE
/DEC = /BEA

19



We have AABE ~ ACDE.

AE  BE
CE  DE
16 14
CE 21
CE =24cm

58.

/CAB = /FBC = 39°

/ZACD = ZAGC + ZCAB =29° + 39° = 68°
Since DA = DC, we have ZCAD = ZACD = 68°.
ZADC = 180° — 68° — 68° = 44°

59.

ZBED = ZCBD =40°
ZDBE + /BDE + Z/BED = 180°

ZDBE + 88° +40° = 180°

/ZDBE = 52°
Since DE = EF, we have /ZEBF = /DBE = 52°.

ZAFB = /BDE = 88°
/ZBAF + ZAFB = ZCBF

ZBAF +88° = 52° +52° 4+ 40°
ZBAF = 56°

60.

Let ZACE = 6.

/ZBEC = ZACE =0

ZACB = ZADB = 28°

ZEBC = ZECQ =74°

ZEBC + /BCE + ZBEC = 180°

74° + (28° + ) + 0 = 180°

6 =39°
/ZBCE = ZACB+ ZACE =128°+39° =67°

61.

ZAOC + ZOAC + ZOCA = 180°
ZAOC +2(27°) = 180°
ZAOC = 126°

20



ZBOC = ZAOC x L = 84°
1+2

ZB
ZBAC = oc =42°

ZBCD = ZBAC =42°

62.
180° — 30°

/ZBCA = /BAC = — = 75°
ZCDE = ZACB =175°

ZDCE =180° -2 x75°=30°
ZECA =180° - 75° - 30° =75°
ZEFA =180° —75° = 105°

63.

Z0TD =90°
ZBOC = ZCOT
ZDOT + LOTD + £LODT = 180°

2/COT +90° +30° = 180°

ZCO0T = 30°
Z0OTC + LOCT + £COT = 180°

2/0TC +30° = 180°

Z0TC =175°
ZOTA = LATC - LOTC = 110° - 75° = 35°

ZOAT = LOTA = 35°

64.

ZORT = ZQUT = 108°
/POR = /RPV = 48°
ZQPR + ZPQR = /QRT
ZQPR +48° = 108°
ZQPR = 60°

65.

ZAGE =2 X 66° =6132°
ZCEA =132° x m =172°
LCAT = ZCEA =72° and ZATC = 180° — 2 x 72° = 36°

66. [B]

21



ZBCD + ZBAD = 180°
108° + ZBAD = 180°

/BAD =72°
BCD _ /BAD
5 ZDAE
4+5 720

6  ZDAE

/DAE = 48°
ABCD _ /AED
scp  ZBAD

3+4+5 LAED
445  72°
LAED = 96°

ZADE + ZAED + ZDAE = 180°
ZADE +96° +48° = 180°

ZADE = 36°
LTAE = ZADE =36°

67.

/BCA = %%"Oand ZCBA =180° —90° — 42° = 48°
ZOBC = 7 = 240
ZBOC =180° - 90° — 24° = 66°

68. [D]

ZPRQ = /PQV = 38°
/POR + ZQPR + Z/PRQ = 180°
ZPOR +11° +38° = 180°
ZPOR = 131°

/PSR + ZPQR = 180°

/PSR + 131° = 180°

/PSR =49°
Since UP = US, we have ZUSP = ZUPS.

LUSP + ZUPS + ZPUS = 180°
2/USP +26° =180°
LUSP =177°
LUSP + ZPSR + ZRSW = 180°
77° +49° + ZRSW = 180°
ZRSW = 54°

22



69.
Z/OBC + ZOCB + /BOC = 180°
/BOC = 180° - 2 x 55°

=70°
ZOCT =90°
Z0TC + LOCT + £COT = 180°

Z0TC =180° - 70° - 90°

LATC =20°
70.
180° — 50°
Since AQ = DQ, we have ZADQ = — = 65°.
B
C
P

E D

/ABD = ZADQ = 65°

ZCBD = 100° - 65° = 35°

/CDE = /CBD = 35°

/CDB = /CBD = 35°

/PEB = /EBD + /BDE = 35° + (35° + 35°) = 105°

END OF PAPER



