Cosine rule (HKMO Classified Questions by topics)

1992 FG9Y.2

% - &+ 875 ABCDEF 2_ % #% % 54/3cm?» ® AC=y3em > Fy éhid o
ABCDEF is a regular hexagon and 4B =6 cm, AC = y\/g cm,

find the value of y.

1994 HG7

-z &gk s 80ecm A H P - K E L 60°-
MiEz Ak i acmo & oagenid o
The base of a triangle is 80 cm and one of the base angles is 60°.

The sum of the lengths of the other two sides is 90 cm .

The length of the shortest side of this triangle is a cm. Find the value of a .
1994 FG10.1-2

ik >3 4BCD® »AD=10-CD=15>P 53 £ >
PA=12° £ PDz & qehig » 3 PC2 &£ b ehig o
In rectangle ABCD, AD =10, CD =15,

P is a point inside the rectangle such that PB=9, P4 =12.

Find the value of a, the length of PD and the value of b, the length of PC .
1995 FI1.2

A Bafrs 90cm>

AN - BL @ PB=9 >

e Bl v 0 AB = AD = DC = 4, B

BD=1- m
* BCz2 &£ % b Fbmiig o

+ I3 4 c

4 D 7

In the figure, AB = AD = DC =4, BD = 1. Find the value of b, the length of BC.
1995 FG7.1

?y:/{p‘Q‘l":;.:_ iq}PQR E‘f’»‘}_j’% ° ¥p4+q4+}" :2r2(p2+q2)7 v a:cosz

R-#7 R s ro foanid e
Let p, g, r be the three sides of triangle POR. If p* + ¢* + r* = 2°(p* + ¢?),

find the value of @, where a = cos® R and R denotes the angle opposite 7.
1998 FGS.2 B

LB ¥ " ABCD 5 - = #7,> 2% N & LA~ /B % /D

395 45° BC et 587 AD 5 4p 3 - % AC= 10>

BD=b> £ behig o C

In the figure, ABCD is a quadrilateral, where the interior

angles ZA4, ZB and ZD are all equal to 45°. A D

When produced, BC is perpendicular to AD.
If AC =10 and BD = b, find the value of b .
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2001 FI1.1
a~b frc » %5 AABC ¢ LA~ LB v LC Gp i ai &

e /0=60° 2 b _p,gp o

b+c a+c
a, b and c are the lengths of the opposite sides ZA4, /B and ZC of the AABC

respectively. If ZC = 60° and L P, find the value of P..
a+c

b + c
2002 HI6
- FIp e B30 F LR
RFEEP e B2 05 ff -
If the lengths of the sides of a cyclic quadrilateral are 9, 10, 10 and 21 respectively,
find the area of the cyclic quadrilateral.
2003 FI2.3
@ 4rAABC % - '€= £, AB=AC=+2%* BC} $ 4 B8 Dy ~D>~D;s~
Dy o 3% mi=AD? +BDixDiC o & mi+ma+my+ms+ms=R > £ R hig o
Given that AABC is an isosceles triangle, AB = AC =2 , and D1, Dz, D3, D4 are
4 points on BC. Let m; = AD? + BDixD;C.
If my + my + ms + msg = R, find the value of R .
2007 FG3.2

: :rr\/wx (150—50)x (150 — 120) (150~ 130) =

595100 104-21

50x130xk

k

o
’ V1-k?

7j’\tg‘f’]|/'g|io

It is known that \/Wx(lso—so)x(lso—lzo) x(150-130) = M
k
If t =———, find the value of ¢ .
N1-k?
2008 HI1 A
4o@ > ABC 5 - B= 435 AB=13 cm ~ BC =14 cm
2 AC=15cmD % AC ¥ ¢h— 8.i¢ 17 BD | AC - % D

CD ' AD £ Xcm > F X enig o
In the figure, ABC is a triangle, AB = 13 cm, BC = 14 cm

and AC =15 cm. D is apoint on AC such that BD 1 AC. If ¢ B
CD is longer than 4D by X cm, find the value of X .
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2008 FG1.2

4r§) > ABCD E_T 7w i35 B4=3cm ~
BC=4cm 2 BD=\37cm° %AC=hcm >
Fo h g o

In the figure, ABCD is a parallelogram with
BA=3cm, BC=4 cm and BD Z\/ﬁcm.

If AC = h cm, find the value of / .

2010 HIS

WY P ABC & - F'EZ 47

2 P i BC } - gko

% BP*+CP*:AP*=k: 1> £ k ehig o
In the figure, ABC is an isosceles triangle and g
Pis apoint on BC. If BP*+ CP?: AP* =k : 1,
find the value of k.

2010 FG3.3

“BlY > FL4=60°> LB=/D=90°-
BC=2>CD=3% AB=x> Fx g -

In the figure, Z4 = 60°, £LB= /D =90°. BC=2,
CD =3 and 4B = x, find the value of x .

2013 FG2.4

“W®*® »ABC & - S = &

A, B¢ LABC=u®» AB=BC=

a fv AC=b- F= x> 42

ax’ =2 -bx+a=07% & BFIT
viEHLEN2 o kuw ©
(R

In the figure, ABC is an isosceles triangle with ZABC = u°, AB = BC = a and
AC = b. If the quadratic equation ax” — V2 -bx+a=0 hastwo real roots, whose
absolute difference is /2 , find the value of u .
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2014 HI5 D
4o B #7 > ABCD 5 FIp v 845 » :
HP AD=5~DC=14~BC=10 %
AB=11° & i§3; ABCD s ff o
As shown in the figure, ABCD is a
cyclic quadrilateral, where 4D = 5, , Il
DC=14,BC=10and 4B=11.
Find the area of quadrilateral ABCD.

2014 HG2

4oB & AABC # » AB=32~AC=15 A
32 BC=x>H7" x 5i- BI KK
KAB 2 AC» %3 -8 D32 Ei# {7
AD=DE=EC=y > #°¢ yi- B
Ko o fox i o

The figure shows a AABC, AB = 32,
AC= 15 and BC = x, where x is a
positive integer. If there are points D
and E lying on AB and AC respectively ] —
such that AD = DE = EC =y, where y is a positive integer. Find the value of x .
2014 HG6

4oBl = 977 0 RAABC ¥ > X~ Y % C

Z & A 8|23 BC~CA %2 AB gk Y

¢ 18 LAZY=/BZX~/BXZ=/CXY
3 LCYX=/LAYZ - &% AB=10~ BC
=62 CA=9> R AZ 0L B -
As shown in Figure 3, X, Y and Z are
points on BC, CA and AB of AABC
respectively such that

LAZY = /BZX, /BXZ=ZCXYand LCYX= ZLAYZ. If AB=10,BC=6 and CA =
9, find the length of AZ .

A 7 B
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2017 FG3.4 2024 F14.3

4= 425 4BC ¢ ’BC=a’4ABC:§K 5 N3a’ o R U=tan(LACB)Hie - 4 B4 R¥ ch= 675> 4c% tan 0=

’

Alw

HY 0°<0<90° F C i o

Consider the triangle in the figure on the right.
?;ﬁ“ﬁgge value of U= tan(£ACB). If tan 0 =%  where 0° < 6 < 90°, find C. 5
whle ? O AFIPFl B fE BAWER T :
B-GiE GH* 7 F* Cg.-F 04=5 2%
GC=12> £ BC ek R

In Figure 4, O is the centre of the circle. The
diameter BA is produced to a point G such that &
GH is a tangent to the circle at C. If 04 =5
and GC = 12, find the length of BC.

2022 P1Q2

“®-*" »ACD & - = 425 B #CDC B
- BERAB=AC=2 %2 AD=4-
#BC:BD=1:3> £ CD ek -

In Figure 1, ACD is a triangle. B is a point on

CD such that AB=AC=2and AD =4 .
If BC: BD=1:3, find the length of CD.

In triangle ABC, BC = a, ZABC =§ and its area is ~/3a’.

4
2022 P1Q9
ABCD & — BRI} v 83 H ¢ 4B=7,BC=15,CD=20and DA =24 -
FRFIABCD Xz -
ABCD is a cyclic quadrilateral with AB =7, BC= 15, CD =20 and DA =24 .
Find the radius of the circle ABCD.
2023 FG3.2
WABCD 5 X (7w if7) ¥ AB=40> 4D , E
=24% DB=156 - ZDAB:n% T & 513
DCAp 2 * E8 > ® %1 & RDB¥? AE#p
23t F 8k o fw #A5ECBF s # - F
Let ABCD be a parallelogram with AB =
40, AD =24 and DB = 56 . A B

The angle bisector of ZDAB meets side DC at the point £ , and the diagonal DB
meets AE at the point F'. Find the area of the quadrilateral ECBF' .
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Answers
1992 FG9.2 | 1994 HG7 |1994 FG10.1-2| 1995 F11.2 | 1992 f G7.1
6 17 10, /37 32 5
2007 FG3.2
1998 FGS.2 | 2001 FI1.1 2002 HI6 2003 FI2.3 1
10 1 120 8 =
5
2008 HII 2010 FG3.3
9 2008 FG1.2 2010 HIS 8 2013 FG2.4
= 2 —_ 120
5 J13 N
2014 HG6 2021 P1Q13
2014 HI5 2014 HG2 5 2017 FG3.4 NE
90 23 27 (=7.25) 23 SOVLS
4 13
2022P1Q2 | 2022P1Q9 | 2023FG32 | 2024 FI4.3
4 125 18643 J52

C:\Users\User\Dropbox\Data\My Web\Competitions\HKMO\Classified Questions\Trigonometry\Cosine rule.docx

Created by Mr. Francis Hung

Page 4



