Answers: (1988-89 HKMO Final Events)

Individual Events

Created by: Mr. Francis Hung
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Sample Individual Event
SI.1 Inthe given diagram, the sum of the three marked angles is a°. Find
the value of a.
Reference: 1984 FSI.1 1987 FSG.3
Sum of interior angles of a triangle = 180°
angle sum of three vertices = 3x360° = 1080°
a=1080 - 180 =900
S1.2 The sum of the interior angles of a convex b-sided polygon is a°. Find the value of b.
Reference 1984 FSI.2
a =900 =180x(b - 2)
b=7
SI1.3 If 27°1 = ¢*8 find the value of c.
33(7—1) - C18
c=3
SI.4 1f ¢ = logq 125, find the value of d.
3=c=logq 125
d® =125
d=5
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Individual Event 1

11.1 The obtuse angle formed by the hands of a clock at 10:30 is (100 + a)°. Find the value of a.
Reference 1984 FG7.1, 1985 FI13.1, 1987 FG7.1, 1990 FG6.3, 2007 HI1
At 10:00, the angle between the arms of the clock = 60°

From 10:00 to 10:30, the hour-hand had moved 360°x$x%: 15°.

The minute hand had moved 180°.
100+a=180-60+15=135=a=35
11.2 Thelines ax + by =0 and x — 5y + 1 = 0 are perpendicular to each other. Find the value of b .

B 1
b 5
=b=7
11.3 If (b + 1)* = 2°*2 find the value of c.
84 - 2c+2
23(4) = oc+2
=c=10

11.4 If c—9=logc (6d - 2), find the value of d.
10-9=1=logio (6d - 2)
=6d-2=10
=d=2
Individual Event 2
12.1 If 1000a = 85% — 152, find the value of a.
1000a = (85 + 15)(85 — 15) = 100x70
=a=7
12.2 The point (a, b) lies on the line 5x + 2y = 41. Find the value of b.
5(7) + 2b =41
=b=3
12.3 x + b is a factor of x? + 6x + c. Find the value of ¢ .
Putx=-3intox?+6x+c=0
(-3)2+6(3)+c=0
=c=9
12.4 If d is the distance between the points (c, 1) and (5, 4), find the value of d.
d?=(9-5)?+(1-4)>=25
=d=5
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Individual Event 3

13.1 Ifa+p =11, off =24 and a > B, find the value of «.
a.and B are the roots of the equation x> —11x +24 =0
x-3)(x-8)=0
o > B
SLa=8

13.2 Iftan@z%,90°<6<180°andsinezs%,findthevalueof b.

In the figure, P = (8, —15) [
r2 = 82 + (-15)? (Pythagoras’ theorem) P(8, -15) .|
r=17 g r
i 8 16 i
sing=—=—
17 34 - : ? .
b=16 N -15

13.3 If Alis the area of a square inscribed in a circle of diameter b,_find the value of A.
Reference: 1984 FG10.1, 1985 FSG.4

E
Let the square be BCDE. D
BC = 16 cos 45° =8+/2
A=(8V2f =128 16
450
B C

13.4 1f x> + 22x + A= (x + k) + d, where k, d are constants, find the value of d .
X2+ 22X+ 128 = (x+ 11)2+ 7
d=7
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Individual Event 4
14.1 The average of p,q,r is12. Theaverageof p,q,r,t 2t is15.Find the valueof t.
p+q+r=36
p+tq+r+t+2t=75
3t=75-36=39
t=13

14.2 kis a real number such that k* +k_14: t+1,and s=Kk° +%. Find the value of s.

k4+k1_“:14
k4+2+i: 16
k4

(k2+k1—2)2: 16
=s= k2+%=4

14.3 M and N are the points (1, 2) and (11, 7) respectively. P(a, b) is a point on MN such that
MP :PN=1:s.Findthe value of a.

MP:PN=1:4
a:4+11:3
1+4

14.4 Ifthecurve y=ax®+12x+c touchesthe x-axis, find the value of c.
y=3x2+12x+¢C
A=122-4(3)c=0
=c=12
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Individual Event 5

15.1

15.2

15.3

15.4

In the figure, find the value of a.

Reference: 1997 FG1.1, 2005 FI2.3

Label the vertices A, B, C,D, E, P, Q, R, S, T as shown.
ZAEP = 40° + 45° = 85° (ext. £ of ASQE)

ZEAP =30° + 35° = 65° (ext. £ of ATRA)

In AAEP, 85° + 65° + a° = 180° (s sum of A)

a=30

If sin(a®+210°) =cos b°,and 90°<b < 180°, find the value of b.
sin 240° :—gz cos b°

b =150
Each interior angle of an  n-sided regular polygon is b° . Find the value of n.
Each exterior angle = 30° (adj. Zs on st. line)

?: 30 (sum of exterior angles of polygon)

=>n=12

If the n'" day of March in a year is Friday. The k" day of March in the same year is Wednesday,
where 20 <k <25, find the value of k.

12" March is Friday

17" March is Wednesday

24" March is Wednesday

=k=24
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Sample Group Event

SG.1If 2at?+12t+9=0 has equal roots, find the value of a.
(12> - 4(2a)(9) =0
=a=2

SG.21If ax+by=1 and 4x+18y=3 are parallel, find the value of b.
Reference: 1986 Fl4.2, 1987 FSG.4

2__ 4
b 18
=b=9

SG.3The b™ prime numberis p.Find the valueof p.
Reference: 1985 FSG.2, 1990 FI5.4

2,3,5,7,11,13, 17,19, 23, 29, ---

p=23
4sin 6+3cos O

SGA4If k=————— and tan 6 =3, find the value of k.
25in 0—cos 0

Reference: 1986 FG10.3, 1987 FG8.1, 1989 FG10.3, 1990 FG7.2
(4sin ©+3c0s0)=CosO

(2sin ©—cos0)=coso

_4tan0+3

 2tanf-1

4(3)+3

2(3)-1

1
w
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Group Event 6
G6.1 An n-sided convex polygon has 20 diagonals. Find the value of n.
Reference: 1984 FG10.3, 1985 FG8.3, 1988 FG6.2, 1991 FI12.3, 2001 Fl4.2, 2005 FI1.4
Number of diagonals =CJ —n :n(nT—l)_ n=20
n>-3n-40=0
(n—-8)(n+5)=0
=>n=8

G6.2 Two dice are thrown. The probability of getting a total of n is % Find the value of k.

Total =8
Favourable outcomes = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}

5
P(total = 8) =—
( ) %

k=5
G6.3 A man drives at 25 km/h for 3 hours and then at 50 km/h for 2 hours.

His average speed for the whole journey is u km/h. Find the value of u.

U= 25x3+50x%x2 _

3+2 33
G6.4 If aAb = ab + 1 and (2Aa)A3 = 10, find the value of a.
2ha=2a+1
(2Aa)A3 =(2a+1)A3=3(2a+1)+1=10
6a+4=10
a=1
Group Event 7
In the attached calculation, different letters represent different integers GOLDTEN
ranging from 1 to 9. y 3
If the letters O and J represent 4 and 6 respectively, find the values of
G71G. DENGOL
G7.2D. 1 4L 8 EN
G73L. % 6
GT4E. 8 EN14L
Carry digit in the 100000 digit is 2
G=1,D=8
Carry digit in the hundreds digit is 3 1 4 2 85 7
E=5 X 6
Carry digit in the tens digit is 4
N=7,L=2 8 57 142
.G=1,D=8,L=2,E=5
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Group Event 8

G8.1 If y is the greatest value of L find the value of .
5+3sin 6
2<5+3sin06<8
u_ 1 u
8 5+3sin6 2
=>y=7
G8.2 In the figure, 100 cos a = k. Find the value of k.
Hypotenuse = 25
k =-100 cos(o — 180°) y
=-100 24 -96 o
25 h
< 24 >

G8.3 When 3x? + 4x + a is divided by x + 2, the remainder is 5. Find the value of a.
3(2)?+4(-2)+a=5
a=1

G8.4 The solution for 3t? —5t—2 < 0 is —% <t<m. Find the valueof m.
Bt+1)(t-2)<0
= —1<t<2
3

=>m=2
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Group Event 9
G9.1 In the figure, ZBAC = 70° and ZFDE = x°. Find the A
value of x. -
ZAFC =90° = ZADC (given)
ACDF is a cyclic quad (converse, Zs in the same seg.)
/BDF = ZBAC = 70° (ext. £, cyclic quad.)
ZAEB =90° = ZADB (given)
ABDE is a cyclic quad (converse, s in the same seg.) B D
Z/CDE = ZBAC =70° (ext. £, cyclic quad.)
/FDE = 180° — /BDF — ZCDE (adj. Zs on st. line)
=180° —70° — 70° = 40°
=x=40
G9.2 A cuboid is y cm wide, 6 cm long and 5 cm high. Its surface area is 126 cm?.
Find the value of .
2(5y + 6y + 5x6) = 126
11y =33
y=3

G9.3 If mmquw:%,mmuEvmmof k.

logzk=+/9=3
k=23=8
G941If a:b=3:8, b:c=5:6 and a:c=r:16, findthevalueof r.
a:b:c=15:40:48
a:c=15:48=5:16
=r=5
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Group Event 10
G10.1 If ﬂ
3/2-243
Reference: 2014 Fl4.1
6x/§(3x/§+2\/§):3\/5+6
18-12
3J6+6=3/a+6
a==6
G10.2 In the figure, find the value of x.
Reference: 1994 F14.3 9
By similar triangles b
6:9=a:(a+h) a 1
a=2k,b=k X
Xx:1l=(a+b):b=3:1
X=3
6c0s” 0 + 2sin BcosO +sin*0
cos’ 0 +sin ¢osO +sin* 0
Reference: 1986 FG10.3, 1987 FG8.1, 1989 FSG.4, 1990 FG7.2
_(6cos? 0+ 2sin Ocos 0+5in20)+ cos? 0
~ (cos?0+sin 6cos0+5sin?6)+cos® 0
_6+2tanO+tan’o
~ 1+tan0+tan®0
_6+2(2)+2°
142427
=2

=3Ja+ 6, find the value of a.

and tan 0 =2, find the value of k.

G103 1f k=

k

42W—4p“ﬂ

2k _ 2k,1
_32W—4p“ﬁ
- 2k _ 2k71
_3-1

G104 Ify = , find the value of .

[EN

NI

1
EaN
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