Hong Kong Mathematics Olympiad (1991 - 92)
Heat Event (Individual)
] Bpo R pricgAE TV ARG R 40 4 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# X80 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes

1. % (logox)' —3(logg X’ —4=0 > 2 x>1- £ x it -
If (logy x)* —3(logyg X)* —~4=0 and x> 1, find the value of x.

28x + 15y =19x
’"’{ y y’_‘? xy#0 f xeiE o

18x — 21y = 2xy
28x + 15y =19x
" { y y

and xy # 0, find the value of x.
18x — 21y = 2xy

3. 4 03927 s flcar ¢ o el ax+3-0 &% Rt 3 D

Fepenig o
An integer a lying between 0 and 9 inclusive is randomly selected. It is known that the

probability that the equation x*> — ax + 3 = 0 has no real root is %, find the value of p.
. 1 1 o ‘ R 4
4. x° H-BE Ecosx°2§(5—cosx°)—2 e dk 0 R ox kX o

. e 1 1
x° is an acute angle satisfying ECOS X° > 5(5 — COSXO)— 2.

Determine the largest possible value of x .

5. %k flx) 5 x*+64 o P +H6x2+ 16x+ 16 ehde * 2 F N F f(2) hiE o
Let f(x) be the highest common factor of x* + 64 and x* + 6x2 +16x +16, find the value of f(2).

6. %FF-AELF AB-C-DrRpE%iodsfrBifaiip 4RI Chaa &
BadrD st il P LA R E ABihd 2 o E#-Bafed chT B 5 45 EJ A &
B A BEA R o ird~B-C-De mfpd > HP X B R 54 B B i AR
- &9
A fruit merchant divides a large lot of oranges into four classes: 4, B, C, D . The number of
oranges in class 4 and class B doubles that in class C while the number of oranges in class B
and class D doubles that in class A. If 7 oranges from class B are upgraded to class A4, class 4
will then contain twice as many oranges as class B. It is known that one of the four classes
contains 54 oranges. Determine which one class it belongs to.

7. Sieogp Lo 0 E# f X2 —10% =0 g F 4R o
Given that n is a positive integer, find ALL the real roots of x? —10% =0 .
8. Fn A1 3 100 ¢ "FLEPNEH T 5678 i ek 3t 3 e g g

b

< | w

Fox enig o
If n is an integer randomly selected from 1 to 100, and the probability that the unit digit of 5678”"

: .3
is greater than 3 is —, find the value of x .
X
9. % AABC ® > AB=8cm~~BC=6cm ~ ZABC=90° -
% LACB# & T2 %81 AB 2**R> ¥ CR=3/a cm> H q it -

In AABC, AB =8 cm, BC =6 cm and ZABC = 90°. If the bisector of ZACB cuts AB at R and
CR=3J/a cm, find the value of a .
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10. &B-¥¢ »3"BDEREINACH 4 & » LDEB =80°% LADC =x° »
Fox hig o
In figure 1, arc BD is 4 times the arc AC, ZDEB = 80° and £LADC = x°, find

the value of x .
(Figure 1) (B - )

11. #®B=-*" »ABCD A - & >3, EDF § -~ 85 > M &_AB 1% 8- o &

A~MAr C3E & EFm}iPrg}ﬁu‘\—x % 5cm~1lemfrxem > Fox erid o
In figure 2, ABCD is a square. EDF is a straight line. M is the mid-point of
AB. If the distances of 4, M and C from the line EF are 5 cm, 11 cm and

x cm respectively, find the value of x . (Figure 2) (B =)

12. #®=+" »4AB=AC=2BC % BC=20cm -
% BF 2% > AC» ¥ AF=xcm > F x &g o
In figure 3, 4B =AC =2BC and BC =20 cm.
If BF 1s perpendicular to AC and AF = x cm, find the value of x .

(Flgure 3) (m ) B 20 cm

13. Wl R f- B 13 B0 g4 ol o F WY o e
e d_n® > F onehig o
Figure 4 shows a figure obtained by producing the sides of a 13-
sided polygon.
If the sum of the marked angles is #n°, find the value of # .
(Figure 4) (B =)

14, BRIV PO E- R AaEES

-

F PO=4cm> ® gl > i e e f 5 xom? o R ox i o
In figure 5, PQ is a diagonal of the cube. 4 Wx

If PQ =4 c¢cm and the total surface area of the cube is x cm?, find the value of x .

(Figure 5) (M) — 0

15. % (x-1)" =ax'+ax®+ag°+---+ag 0 & atay+tagt---+ag M o

If (3x—1)" =ax” +a,x® +agx° +---+ag , find the value of a +a,+ag+---+ag.

16. A(1,1)~B(a,0)~ C(1,a) &= &2 ABC "8 8t » FAABC it fF £.2 T H i~ >
P ag>0> K g o
A(1, 1), B(a, 0) and C(1, a) are the vertices of the triangle ABC .
Find the value of a if the area of AABC is 2 square units and a >0 .

17. % N=22x8 N £- @5 et 9
If N=2x 58, find the number of digits of V.

ac
18, % a:b=3:4 % a:c=2:5> % —— hig -
a“+b
acC
If a:b=3:4anda:c=2:5,find the value of -
a“+b
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19. - %R 6cm ehf 3 A ARB S AT 1T B8 - Lo ERg - A 6cm b
# 0 % 30° Y DE=xcm > F x g o G
A rectangular piece of paper of width 6 cm is folded such that one corner
touches the opposite side as shown in figure 6. If 6=30° and DE =x cm, F xem
find the value of x .
(Figure 6) (B =)
B L — c

20. % sinx+cosx== 2% 0<Xx<m - & tanx i@ o

'_\O'III—‘

If sinx+cosx:§ and 0<Xx<m, find the value of tan x .

**% 224 2 End of Paper ***
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. 37 ¢ Az o PmagRefefmadzfor 1 16 F> 7 2#aT 2 e {rf
E 2 fond 2 & 16320 KT s s F g b2 oo
A, B, C are three men in a team. The age of 4 is greater than the sum of the ages of B and C by

16. The square of the age of 4 is greater than the square of the sum of the ages of B and C by
1632. Find the sum of the ages of 4, B and C.

a+b-c _a-b+c -a+b+c

2. a~b~ ~c FZEFHE T
C b a

_(a+b)b+c)(c+a)
- abc

£ X x<0 & x hig o

a+b-c a-b+c -a+b+c
a, b, c are non-zero real numbers such that = = .

c b a
If x= (a+b)b+c)(c+a) and x <0, find the value of x .
abc
3. -0y on #FAe- BN A X0 HAELRN L2 {oE 3 2468° 0 R x hiE o

An interior angle of an n-sided convex polygon is x°. The sum of the other interior angles is
2468°. Find the value of x .

4. ¥ E# N ufu 47~9 pF> Hepes s 3220 K N g ] i@ o
When a positive integer N is divided by 4, 7,9, the remainders are 3, 2, 2 respectively. Find the
least value of V.

5. & 10 7 e
Find the remainder when 10 is divided by 7.
6. “@B-* »BD=DC~AP=A4A0 -~ % AB=13cm > AC=7 cm A
32 AP=xcm > F x ehig o
In figure 1 , BD = DC, AP = AQ. If AB=13 cm, AC =7 cm and
AP = x cm, find the value of x .

B D Q
(Figure 1) (#]-)

7. AR BL:%BC < CM :%CAZi AN:%AB .
% APQOR %2 AABC e ff » W 5 6cm? %2 xcm? >
Fex g o
1 1 1
In figure 2, BL:§BC ,CM ZECA and AN :§AB .

If the areas of APOR and AABC are 6 cm? and x cm?
respectively, find the value of x . B i C

(Figure 2) (Bl=)
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10.

ABC - #E& V12cm %8z 43508 P L= A
LA)N iz - B(4rBlZ 9t7) o F P 12 i AB-
BC 2 CA¢hid-3 jEfad{ri: xem > F x ehiE o
ABC is an equilateral triangle of side V12 cm, and P is
any point inside the triangle (as shown in figure 3). If the
sum of the perpendicular distances from P to the three
sides 4B, BC and CA4 is x cm, find the value of x.
(Figure 3) (=) B C

Pe

2
S . , . 8mr
- LJE G rem SIRRERAFAL - BA G

em® 167 7 8

RENL Y (eBle 7)o R r chk XA 7 @& o

A sphere of radius 7 cm can just be covered on a table by a conical
2

vessel of volume

cm? (as shown in figure 4).

U

Determine the largest possible value of 7. (Figure 4) (F = )

a~b~c~diwe B¥#,F i ()a~b~cs ()b ~c~d; e (ii)a~b~d ehy st iz
ikt i 13~15 40 17% a~b~c fvd ° ¥ki c+9° R ¢ b7 i@

a, b, ¢, d are four numbers. The arithmetic means of (i) a, b, c; (ii) b, ¢, d; (iii) a, b, d are
respectively 13, 15 and 17.

If the median of a, b, ¢ and d is ¢ + 9, find the largest possible value of c.

o

**% 224 2 End of Paper ***
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