Dexter Wong & His Mathematics Team
Summer Course 2022 — 2023
MATHEMATICS Compulsory Part
S4 — S5 Core  Assignment

Name: Telephone:
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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 2
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1. [B]
/BOD = %%B X 21=0 61960.
/BCD = + = 127°.

ZCDO =360° - 106° —41° — 127° = 86°.

2. |B]
ZADC = 180° — 92° = 88°
/ADO = 88° - 61° = 27°
ZOAD = /ADO =27°
ZAOD = 180° - 27° = 27° = 126°

3.[¢]
/PQT =b —aand ZTUR = ZPQT =b — a.
(b—a)+c=180°
a=b+c—-180°

4. [D]

ZBDC = ZBAC = 332"
ZCBD = ZBDC x 5= 48°

ZABC = ZBDC x % =16°

ZACD =180° - 16° — 32° — 48° = 84°
ZAED = 180° — 84° = 96°

5. [A]

OB=0C. ZL0DC = ZODB = a.
/ZBOC =2/BAC = 2b.
ZBOC + ZBDC = 180°

a+b=90°

6. [D]

/CDF =x+43° and /DCF = /BAD = x.
X+ (x +43°) +33° = 180°

x =152°
7.
/CAB = /CDB = ?go o
/ABC = /ACB = T_ = 62°.

ZADE = ZABC = 62°.
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8.

9.

10.

11.

12.

13.

14.

D]

Let ZADB =36. Then Z/BDC =26 and ZCBD = 6.

80° + (36 +26) = 180°

0 =20°
ZDBA =80° -6 =60°.

Note that APAC ~ APDB.
PA _PC
PD PB
4 5
5+4CD 4+5
CD=22

ZEBC = ZEDF =176°.

/AEC = /EBC x % = 38°.
/ABC = 180° — JAEC = 142°.

ZABC =180° — 68° =112°

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

ZBAD =180° - ZDCE = 82°.

ZABE = Z/BAD — ZAEB =47°.

/BAD : /BCD = (3+5): (3+4)

=8:7

Since ZBAD + ZBCD = 180°, ZBAD = 180° X —— = 96°.

D]

Reflex ZSOP = 360° — 100° = 260°

ZSTP = @ =130°
ZRTP =180° — 135° = 45°
ZSTR = 130° — 45° = 85°
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15.

LAOE =2 x25°=50°.

Since OA = AE, ZAEO = ZAOE = 50°.
ZABC =180° - ZADC = 155°.

ZECB =/ZABC - ZBEC =105°.

16. [D]

/ZP+ /R =180°
3
ZP =180°x ——
><3+5

=67.5°

4
4Q:ZPX§

=90°
ZS§ =180° —90° = 90°

17. [C]
AOB:BOC:COD=AB:BC:CD=4:6:5

4+6
ZAOB + ZBOC = (360° — 105°) X ———
* ( )X4+6+5

=170°
Reflex 4A1098‘O= 360° — 170° = 190°
ZABC = T = 950

18.
Note that AADE ~ AACB.
AE DE
AB ~ CB
1.2 DE
36 3
DE =1cm

Note that ABFC ~ ADFE.

DF DE
BF ~ BC
DF 1
273
DE =09cm

19.

/BCE = 180° — /BFE = 65°

/DCE = 105° — 65° = 40°

Since CD = DE, /DEC = /DCE = 40°.
/CEF = 95° — 40° = 55°

/ABF = /CEF = 55°

/BAF = 115° - 55° = 60°
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20.

Draw line segment BE.

/ABE = 90°
x+/AEB = 180° — 90° = 90° C
y+ /BED = 180° B D
x+y+z=x+(LAEB+ ZBED) +y
=270° x
A E
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21. ZBAD = 180° - 108°

=72°
ZDCE +80° +72° = 180°
ZDCE =28°

ZADE = Z/DAE = Z/DCE = 28°
ZABE = ZADE =28°
ZEBC +28° +108° = 180°

ZEBC = 44°

22. ZADB = /ZBDC =32°
ZABD =90°
ZBAD = 180° — 90° — 32° = 58°
ZBCD = 180° — 58° = 122°

23. (a) LADE =90° (given)
ZABC =90° (given)
=/ADE
LEAD = ZCAB (common /)
AADE ~ AABC (AA)
Marking Scheme
Case 1 Any correct proof with correct reasons. 2
Case 2 Any correct proof without reasons. 1

(b) EB=AE =20cm.
DE =+202-162 =12cm
Since AADE ~ AABC,

BC DE
AB ~ AD
BC 12
20+20 16
BC =30cm

Since ZCBE = 90°, CE is a diameter of the required circle.

Let the radius of the circle be r.
(2r)* -20° = 30°
r? =325

2 2

Required area is r“m = 3257 cm”.
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24. (a) ZQPR = ZSPT (given)
PR =PS (given)
/PTS = ZPQR (equal chords, equal /s)
APQOR = APTS (AAS)
Marking Scheme
Case 1 Any correct proof with correct reasons. 2
Case 2 Any correct proof without reasons. 1
(b) APQR = APTS
QR=TS IM
ZTRS = £850T IM
So, QT //RS. The claim is agreed. 1A
25. (a) Let G be a point on DE such that AE //BG.
ZABG +104° = 180° IM
ZABG =176° 1A
ZCBG +128° = 180°
ZCBG =52°
ZABC =76° +52° = 128° 1A
(b)y LABC =128° (proved)
/DCB =128° (given)
= /ABC
BC =CB (common side)
/BAC = /BDC (Zs in the same segment)
AABC = ADCB (AAS)
Marking Scheme
Case 1 Any correct proof with correct reasons. 2
Case 2 Any correct proof without reasons. 1
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26. (a) AD = DB (given)

AE =EC (given)
DE//BC (midpoint theorem)
/ZAED = ZACB = 60° (corr. Zs, DF [/|BC)
/AEF =180° - ZAED = 120° (adj. Zs on st. line)
/BDF =180° - ZABC (int. Zs, DF [[BC)
=120° = LZAEF
/EAF = Z/FBC (Zs in the same segment)
/DFB = /ZFBC (alt. Zs, DF//BC)
=/EAF
AAEF ~ AFDB (AA)
Marking Scheme
Case 1 Any correct proof with correct reasons. 3
Case 2 Any correct proof without reasons. 2
Case 3 Incomplete proof with any one correct step with reason. 1

(b) Let EF = x. AADE is equilateral triangle.

AAEF ~ AFDB (proved)
AE _DF
EF ~ BD
I 1+x
x 1

0=x*+x-1

-1+5 -1-v5
X = or
2 2

(rejected)
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27.

(a)

(b)

(c)
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ZADC =90° and ZCDE =90° — 60° = 30°
/DCE = 180° — 60° = 120°

ZCED =180° - 120° - 30° =30° = ZCDE
Thus, CD = CE and ACDE is isosceles.

In ABEF, ZEBF =90° and ZBEF = 30°.

Thus, ZEF = BE .

o

cos 30
In ACDE, DE = 2CE cos 30°.
In AADF, DF = AD = 5V3 cm.

BE
2CE cos 30° + =5V3
cos 30°
R BC
BC cos 30° + m = 5\/§
BC =6cm

Let M be the midpoint of DF.
GM—DFxt 30°—5
—B% an =5 cm
CE=—=3cm
2 1
Area of AGDE = E(GM) (DE)

1
Area of ACDE = E(CE sin30°)(DE)

1
= z(l.S)(DE)
1
< E(GM)(DE)
Area of ACDE < areaof AGDE

The claim is agreed.

END OF PAPER
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