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INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-

Answer Book.

2. Unless otherwise specified, all workings (except for multiple choice questions) must be clearly

shown.

3. Unless otherwise specified, numerical answers should be either exact or correct to 3 significant

figures.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

oo

Distributed in summer course
S4 — S5 Core
Phase 1 — Lesson 3
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1. [A]

ZOBD =90°, ZACD =90° and AB = AC = 4cm.

AOBD ~ AACD and AC = =8cm.
cos 60°
OB BD
AC CD
OB  8-4
4 182 — 42
4
OB = ﬁ cm
3
2. [D]
180° — 54°
AB = AE and ZABE = — =63°

ZCBF =180°-63°=117°
ZBFD =117°+27° = 144°

3. [C]

Let D, E, F be the point of contact of the inscribed circle and BC, AC, AB respectively.
Let CE = x. Then AE =12 —x,CD = x and

BD =5—-x. A £ ¢
By tangent properties, AF = 12 — x and BF = \
5 —=x.
Since AB = V52 + 122 = 13, we have x = 2. * b
Thus, the coordinates of incentre are (10, 3).
F
B

4.
CB=CD and /CDB = /DBC = 34°.
/BDF = 180° — 100° = 80°.
/FDE = 180° — 80° — 34° = 66°.
ED = EF, /EFD = /ZEDF = 66° and ZDEF = 180° — 66° — 66° = 48°.

5.
Let O be the centre of circle DPQ. Then O, P, C, Q are concyclic.
/ZPCQ =90° and ZPOQ = 180° — 90° = 90°.
/PDQ = £POQ =45°,
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6. [D]

Let ZCAP = x.

/QCP=/CAP+ /CPA=27°+x

PC =PQ and ZPQC = ZQCP =27°+x
AP =AQ and ZAPQ = /PQC =27°+x
Consider AAPQ.

2(27° +x) +x = 180°

x =42°
7.
ZOBC =90° and ZAOB = 90° — 28° = 62°. 3
/ZDOE = ZAOB = 62° and ZOED = w = 59°.
8.
ZACB =90° and ZABD = 90°
/BAC = ZDAB
AABC ~ AADB
Let the radius of the circle be 7.
AC AB
AB ~ AD
6 2r
2 6+2
r=2V3

Required radius is 2V3cem.

9. [D]

Let ZATB = a. Then Lllf?gbg =50° —a.
TA=TBand ZABT = — ¢

TB=T7C and /TBC = 80 =00~ )

2
180°—a 180°~ (50° ~a)
2 2

ZABC = = 155°.

10.

Let ZRAO = a and ZRBO = b.
Then /PBO = Z/RBO = b and ZRAO = ZQAO = a.
(2a) + (2b) +52° = 180°

a+b=64°
ZAOB = 180° — (a + b) = 116°.
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1.

/ACB = ZQAB = 64°
Z/AOB=2/ACB=128° .

OA = OB and ZOBA = M =26°
/BOC = /OBA = 26°

Reflex ZAOC = 360° - 26° — 128° = 206°

ZABC = g =103°

12. [D]

Let O be the centre of circle.
Z0OPB=/00B = /Z0SL = ZORL =90°
ZHAC = ZHCA = 108 =54°and /BCH = ZHCA = 54°

4
In 0QCS, Z00S =360° — 54° — 90° x 2 = 126° and ZROS = 126° X e = 56°
In OPHS, ZPOS =360° — 108° —90° x 2 = 72°

In OPAR, Z/BAK = 360° — 56° — 72° —90° x 2 = 52°

13.
180° — 46°

PA =PBand ZPAB = — = 67°
ZACB = /ZPAB =67°

ZABC =180° — 67° —28° = 85°

ZADC = 180° —85° = 95°

14.
ZABC = 82° =41°
Consider AABP.
38°+41°+ (90° + /BAO) = 180°
/ZBAO =11°
15.

Let O be the centre. Then O, A, C, T are concyclic.
/AOC =180° — y and

_180—-y
T
2x +y = 180°
16. [A]

ZYO0Z =360° — 126° — 134° = 100°
ZOZP = LOYP =90°
ZQPR =360° —90° —90° — 100° = 80°
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17.

ZABC =90°.

Let the radius be r cm.
The coordinates of centre will be (r, —14 +r).
Only option A has the format of (r, —14 + 7).

18. [D]

LTAC = LACE =57°
TA=TC and LTCA = LTAC =57°
ZECD =180° - 57° - 57° = 66°

19.

Let ZACB =26. Then ZBAC = 36.

ZABC =90°.
260 + 36 +90° = 180°
0 =18°

ZACP =90° and ZBQC =90° - 36 = 36°.

20.

Let the radius be r cm.
157 +7% = (r +9)?
225+ 1% =r? +18r + 81
r=38

Required radius is 8 cm.
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21. (a) ZOAQ =90° M
ZOAD =90° — 36° = 54°

Since OD = OA, ZADO = ZOAD = 54° 1A
(b) In AODA, ZAOB = 54° + 54° = 108° M
ZOAP = ZOBP = 90° M

In quadrilateral OAPB,

ZAPB +90° +90° + 108° = 360° IM
ZAPB =172° 1A
22. LZFBP =90° M
In AABF, Z/BAF = Z/FBP — ZAFB =90° — 26° = 64°
ZCAO = /ZBAO = %ABAF =32° M
In AOF, ZAOB = ZLCAO + £F =32° +26° = 58°
ZAOC = LZAOB =58° M

ZOGE = %ZAOC =209°
ZGOE = ZAOB = 58°

In AOGE, ZCEO = ZOGE + ZGOE =29° +58° = 87° IM+1A
23. (a) LOAC = LOBC =90° M
In quadrilateral AOBC,
ZAOB +90° +46° + 90° = 360° IM
ZAOB = 134°
/AEB = %AAOB =67° M
/BED =67°-a 1A
(b)y ZDAE =90° IM
In AAEF,
ZF +67°+90° = 180° IM
LF =123° 1A

24. (a) Since OC = OB, ZOCB = ZOBC = 62°.

ZBOC = 180° — 62° — 62° = 56° M
/BAC = %ABOC = 28° IM+1A
(b) In AAQC,
ZACQ +90° +28° = 180° IM
/ACQ = 62°
Since PA = PC, ZCAP = ZACQ = 62° M
In AAPQ, ZAPQ = 180° — 62° — 62° = 56° IM+1A
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25. (a) Let ZABC = a.
/BAF =90° M
In AABF, ZAFB =180°-90°—a =90° - a
Since CA=CF, /CAF = ZCFA =90°—a
/BAC = /BAF — ZCAF =90° - (90° —a) = a

BC =BA M
/BCA=/BAC=a
In AABC,
a+a+a=180° 1M
a =60°
So, ZABC = 60° 1A
(b) BA=BD and BC = BA IM
So, we have BA = BD = BC, /DAB = ZADB and /BDC = Z/BCD = 45°
In ABCD, ZCBD = 180° — 45° —45° =90° 1M
/ABD = Z/CBD — ZABC =90° - 60° = 30°
In ABDA,
/ZADB+ ZDAB +30° = 180° IM
2/ADB +30° = 180°
/ZADB =175° 1A
26. (a) LPOA=/POQ and ZROB = ZROQ M
64° = LPOQ + ZROQ = LZPOA + ZROB IM
ZOAP = ZOBR =90°
In quadrilateral AOBT,
90° + (64° + 64°) +90° + LATB = 360° M
/ATB = 52° 1A
(b) PA=PQ and RB = RQ M
16cm=TP+PA=TP+ PQ
TB=TA=16cm M
16cm=TR+ RB=TR+ RQ
Perimeter of ATPR =16+ 16 =32cm 1A
27. (a) £ZLOCD =90° (tangent L radius) 1M
ZLOAB = /Z0CD (ext. Z, cyclic quad.) 1M
=90°
Thus, BA is the tangent to the smaller circle at A.  (converse of tangent L radius) 1A
(b) Since ZOAB =90°, OB is a diameter of the larger circle. M
OB=2x13=26cm.
In AAOB, AB = V262 — 102 = 24cm IM+1A
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