Compounded angles (HKMO Classified Questions by topics)
1994 FG10.3

¢ 5rsin20=2sinOcosO - £c» E ¢

sin160°
It is given that sin 20 =2 sin 0 cos 6.
sin 20° cos20° cos40° cos60° cos80°
sin160° '

Find the value of ¢, if ¢ =

1994 FG10.4
tan A+tan B

1—tan Atan B
d=(1+tan 21°)(1 + tan 22°)(1 + tan 23°)(1 + tan 24°) -
tan A+ tan B

1—-tan Atan B
d=(1+tan 21°)(1 + tan 22°)(1 + tan 23°)(1 + tan 24°).
1999 F11.2

In AABC,AB=5,AC=6and BC=4.1If éz cos 2A, find the value of Q .

¢ srtan(A+ B) = v fd i 0 F

It is given that tan(A + B) = . Find the value of d, if

(Hint: cos 2A =2 cos’ A— 1)

2001 FG2.4

¢ s ocos 16°=sin 14°+sind® 2 0<d<90 - £ d g -

Given that cos 16° = sin 14° + sin d° and 0 < d < 90, find the value of d .
2002 HI3

e Ar 0051502@ ¥ a~b #.pAR#Eke-% atb=y> fymdiE-o
Suppose cos 15° 2@ and a, b are natural numbers .
Ifa+ b=y, find the value of 'y .
2003 HI6
, in kX ,
EHEd O<X<g’cotlx—cotXE im c i K £ ¥
[sin — Xj(sin X)
4
F k ehiE o
sin kx

T 1 .
If for any 0 <X <5 , COot—X—cot X = , where K is a constant,

(Sinélt X}(sin X)

find the value of k.
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2003 FG2.4

&AABC * > cosA=i$r cos B= !
5 25

o % cosC=d> fdzig -

In AABC, cos A :% and cos B :% . If cos C = d, find the value of d .

2004 F12.1

4@ ABCD 5 - &3> M §_AD ¢ 22 N
F_MD e3¢ 8.2 N Z MD @ B o

#ZCBN: ZMBA=P: 1> £ P g o

In the figure, ABCD is a square, M is the mid-point of

AD and N is the mid-point of MD .
If ZCBN : ZMBA =P : 1, find the value of P .

A M A D

B C
2004 FG1.4

L OSXoSg T Xo &R AR x/sinx+1—\/l—sinx:sin§ °

£ d=tanXo’» £ d g o

. I . . - - . X
Given that 0 < Xxo SE and Xo satisfies the equation +/sinX+1—~/1—sinx = sz .

If d = tan Xo , find the value of d .
2005 FG3.1

37

F0°<a<45° - -}?SinOLCOSOL:?3{ A=sina > F A g o

Let 0° < a <45°. If sin o cos o :% and A = sin a, find the value of A .

2006 HG6

#® a~brcfr dAF#kr B E al+bi=c?+d’=1 % ac+bd=0-% R=
ab+cd: & R aiE o

Let a, b, ¢ and d be real numbers such that a*> + b?> = ¢?>+ d> =1 and ac + bd = 0.
If R = ab+ cd, find the value of R .

2006 FI12.3

¢ s T=sin50°x(1 ++/3 xtan 10°) » & T g o
Given that T = sin 50°x(1 +4/3 xtan 10°), find the value of T .
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2006 FG3.3

S fr tanX+tany+1=cotX+coty=6° % z=tan(X +y) > & z i o
Given thattanX +tany + 1 =cotX+coty==6.

If z = tan(x + y), find the value of z .

2007 HGS8

deBlz 0 ¢ wEFPE LS 10cme ASBfrC A
LR ER ez g B AAC ok X L AH AB
2 BC enk B2 o R X P Bk X (E o

In figure 3, given that the diameter of the semicircle is
10 cm. A, B and C are three arbitrary points on the semi-
circle where B is on AC. If X is the sum of the length
of the line segments AB and BC,

find the greatest possible value of X.
2010 HI6

= x\/l—y2+y\/1—x2 =1 H27? 0<x,y<1, & X2+y? i o

If X\/l— y2 +yy1-x> =1, where 0 <X,y < 1, find the value of X% + 2.
2010 F14.4

a@B-*¢Y EFG 53- 2 4= 4302w H L F
FG te- 8> @ FGH:HF=4:5 % ZGEH
=/FEH- #EG=12%2 FG=d > fdmiE -

In Figure 2, EFG is a right-angled triangle. Given g
that H is a point on FG, such that GH : HF =4 : 5

and /GEH = /FEH. IfEG=1and FG=d,
find the value of d . ¢t

2011 HG6
4eT B M 5 ACten-28> 2 AM=MC=BM=3-
F AB+BC @k g -
In the figure below, M is a point on AC, M
AM=MC=BM=3.
Find the maximum value of AB + BC .

c

2011 FI4.1

TR #icy=sinX++3cosXe®a s Ykt iEe fafiE o
Consider the function y = sin X ++/3 cos X .

Let a be the maximum value of'y. Find the value of a .
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2012 FI13.1

ARY > E3A%5d 2 BEE L 12 ] 1 | 1 1 A
I3 Aj e o

#0°=ZABD + ZACD » Foeig o /’;////’/ 1
In the figure, a rectangle is sub- / i

divided into 3 identical squares of side 1 I; 1 L] 1 = D
length 1.

If a®° = ZABD + ZACD, find the value of o. .

2012 FI3.2

X ABC 7 -4k = £45o 7*5"sinA=36 ) sinB=££ sinC=E » R PeniE o
45 13 y
He B 2 y &H @it &a550
. . 36 . 12 . B
Let ABC be an acute-angled triangle. If sin A :E , sin B :E and sin C ==,
y
find the value of [,where [ and Yy are in the lowest terms.
2012 FG2.4
“®® Ry 2ieBC> Fle®xO0'P~B%2 C% & Fl% g% AB=BC
=CD 2 AD i - 8 > a=ZLAPB %2 B=ZCPD - f(tan a)(tan B)zig o
In the figure, P, B and C are P

points on a circle with centre O

and diameter BC. If A, B, C, D m
are collinear such that AB=BC = g ST -
=CD, o = ZAPB and

B = ZCPD, U

find the value of (tan o)(tan ).
2012 FG4.1
“®B-° > ABC%2 EBCE= BE &= &3, /BAC=ZBEC=90°> AB=AC

% EDB i ZABC ek T 2 % o Txgmn_ﬁ_ °

In figure 1, ABC and EBC are two right-angled 4
triangles, /BAC = Z/BEC =90°> AB=AC and EDB E

is the angle bisector of ZABC. D

Find the value of ?
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2017 F14.4

s # d=sin*0+cos* 0 hiE o

, 3
% cos20=
® 44

If cos 20 243—4, determine the value of d=sin* 0+ cos* 0.

2018 FG4.3

, T 2n 3n 4n 5w 67 T ., ..

F C =c0S— X C0S =X COS— X COS — X COS — X COS — X COS — ¢1IE ©
15 15 15 15 15 15 15

Determine the value of
C =cos£xcosﬁxcosﬁxcosﬂxcoss—nx cos6—nxcos7—n.
15 15 15 15 15 15 15
2019 HI14
¢ 5 3sinX+2siny=4-°3% N %5 3cosx+2cosy sk % &
FN e o
Given that 3 sin X + 2 sin y = 4. Let N be the maximum value of 3 cos X + 2 cos Y.
Find the value of N .
2021 P1Q4
A& 8 cos? 15° cos? 30° — 8 sin? 15° cos? 30° iE o
Find the value of 8 cos? 15° cos? 30° — 8 sin? 15° cos? 30° .
2021 P2Q1
“®- ¢  ABCDEZ- BFL£ 5 62 >3,-FE CD,_, «
v g8k o 5 /FAB=/ZAFE > # BE & & o
In Figure 1, ABCD is a square of sides 6 units. F is the mid-
point of CD . If ZFAB = ZAFE , find the length of BE . 3

2023 HG3
¢ drtana fo tan B HZ A2 X2 -4Xx-2=0 #9 o
£ sin’(ou + B) + 2 sin(a. + B)cos(a + B) + 3 cos*(a. + P) iE o
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2024 HG10

4B I ¥ >ABCDE % - & 7 3

BD 2 CE4p 23t Po

#AABE % ff 5 1> RABPC e #f o

In Figure 5, ABCDE is a regular pentagon, E B
BD and CE intersect at P.

If the area of AABE is 1, find the area of ABPC.

C

B 7 Figure 5
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Answers
1994 FG10.3
1 1994 FG10.4 | 1999 FI1.2 | 2001 FG2.4 2002 HI3
— 4 8 46 8
16
2003 HI6 2003 FG2.4 004 FI21 | 2004 FG1.4 2005 FG3.1
4 125 4
2006 HG6 2006 FI2.3 | 2006 FG3.3 2007 HG8 2010 HI6
0 1 30 1042 1
2010 F14.4
3 2011 HG6 2011 FI4.1 2012 FI3.1 2012 FI3.2
" 62 2 45 56
2012 FG2.4 2017 FI4.4 | 2018 FG4.3
2012 FG4.1 2019 HI14
1 5 1945 1 ;
4 3872 128
2023 HG3 2024 HG10
2021 P1Q4 | 2021 P2QI 67 5
3\/3 2 = E
25 2
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