Hong Kong Mathematics Olympiad (1990 - 91)
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.
= 32 it #£ ¥ % 17 - & o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
1. & logz14—logz12+log;486—logs7 <HiE o
Find the value of log;14—1log;12+log; 486—10g;7
2. RAEEFEREHAY wEOEEE ] ER - BN T Zw g 8 P R E ik 5
32x10% > £ p =AY mEiE S Nx107 0 RN i o
A scientist found that the population of a bacteria culture doubled every hour.
At 4:00 pm , he found that the number of bacteria was 3.2x10% . If the number of bacteria in
that culture at noon on the same day was N x107 , find the value of N.

) 1 ~ 1 2 e
3. F X+—=8> F XS+ e o
X x3

X3
4. F34 2x+3y+a=0 %2 bx-2y+1=0 & - 2 8 & 6(a+bh) HiE o
If the equations 2x +3y+a=0 and bx—2y+1=0 representthe same line, find the
value of 6(a + b) .
50 FANEH 2 A Rd R AFRROAUEF x L REB T Ree

, , _ 2 S
FHALAETIER A 25 Fo K ox ehiE o

If X+1:8,ﬁndthevalue of X3+i.
X

A boy walks from home to school at a speed of 2 metres per second and runs back at x metres
: . . a2
per second. His average speed for the whole journey is 25 metres per second.

Find the value of x.

6. E & %—%by=2a+b friE- 28 P> R P dx ke
ax 2by

The straight line ?—?— 2a+ b passes through a fixed point P. Find the x-coordinate of P.
7. B RMOEITH A 20% 0 RIE AR S x %o R x E o

If the diameter of a sphere is 1ncreased by 20%, its volume will be increased by x %.

Find the value of x .
8. % log,[logs(logsx)]=0 » & x ehiE -

If log, [I0g5(log3 X)]= 0, find the value of x.

9. w =8 A LB o uu v i@ xsl 2 x#20 R ALBE -
1-x)2-x) 1-x 2-x
7-8x A

for all real numbers x where x # 1 and x # 2,

1-x)(2-X) T1-x  2-x

find the valueof A4+ B.

10 FFRABE 55T p%c bm TLFRT 0 R TR AT KRN
e FEEAT FAIE 20% 0 K paniE o
The marked price of an article is p% above its cost price. At a sale, the shopkeeper sells the
article at 20% off the marked price. If he makes a profit of 20%, find the value of p .

1. % a<0>2 2% _65x2214=0> % q ihig -
If a<0 and 2% _65x2+4=0, find the value of «.

12, %38 (P-1x-10)+k(x+2)=0 ehH ¢ - 35 F » £¥ - {3 -
If one root of the equation (x> — 11x— 10) + k(x +2) =0 is zero, find the other root .
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13, [x] A &3 x g~ Flce blde > [6]=6 [89]=8 % o
3 [4\/1J+[4\/§J+---+[4\/ﬁjzn+2 B =
[x] denotes the greatest integer less than or equal to x . For example, [6] = 6, [8.9] = 8, etc.
If [‘{/IJ+ [‘{/EJ+ st l‘{/ﬁJz n + 2, find the value of n.

2 2
14. a~b 2B A2 FH ¥ a>=6a+8 %2 b*=6b+8 &£ (ﬂj +(%j HE o
a

a, b are two different real numbers such that a®> = 6a + 8 and b> =6b + 8 .

2 2
Find the value of (ij + (ﬂj .
a b

15. 312-1 74— B+ 70 2 -] 80 m%}fﬁt”#?{“ﬁ v RE -
3121 is divisible by an integer which is greater than 70 and smaller than 80. Find the integer.

16. ¢ & It is known that
23 13 =3x12+3x1+1 23 13 -3x1243x1+1
3P _23-3x2213x2+1 3P _23-3x2213x2+1
4333 -3x3%+3x3+1 43 -3 —3x3%+3x3+1
1013 1008 = 3x100? +3x100+1 1013 —100° =3x100% +3x100+1
Fo 124224324 ...+ 1002 hiE o Find the value of 12422+ 32+ ... + 1007 .
17. =~B-*¢ » PO=PR=8cm % ZOPR=120°° A4~ D &= P
% PO~ PR B o % ABCD £~ % & # 5 /X cm? e
Ilj 5 ‘j\x E’f‘JfE{_ ° A D
In figure 1, PO =PR=8cmand ZQPR =120°. 4, D are the
mid-points of PQ, PR respectively. Q R

) B C
If ABCD is a rectangle of area ~/x cm?, find x. (Figure 1)(F - )
18. #&B- ¥ »X4=10cm~>A4B=2cm~XD=8cm %

DC=xcm > F x g o

In figure 2, XA =10 cm, AB =2 cm, XD = 8 cm and

DC =x cm. Find the value of x.

(Figure 2)(W =) C

19. “&Bl="*¢ »4B=A4AC=6cm %2 BC=9.6cm-° % AABC A
EFE S E xom o K ox ehiE o
In figure 3, AB=AC =6 cm and BC = 9.6 cm.

If the diameter of the circumcircle of AABC is x cm,
find the value of x.

(Figure 3)(#=) B C
20. “Ble® » LZABC=90°~AK=BC %2 E~F % % i AC- A
KB v B8 o 5 LAFE=x°> F x hig o
In figure 4, ZABC =90°, AK = BC and E, F are the mid-points
of AC, KB respectively. E
If ZAFE = x°, find the value of x .

LA

(Figure 4)(® =) N

C

**% 224 2 End of Paper ***
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Heat Event (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
=+ {5 1 F& ¥ %1 - & - Each correct answer will be awarded 1 mark. Time allowed: 20 minutes
1. Find the units digit of 135778%,

F 13577890 i i o

2. If 1+l+i+i+i+i+m+i=i,ﬁndthevalueof X.
2 6 12 20 30 42 2450 100
. 11 1 1 1 1 1 X o
Sttt —F—F— e+ t——=—— > R x FIE
2 6 12 20 30 42 2450 100
a b c . o i
3. 32 and 5 are three proper fractions in their simplest form, where a, b and c are positive
integers. If ¢ 1s added to the numerator of each fraction, then the sum of the fractions formed
will be equal to 6. Find the value of a+b+c.
%% N LT SRRV B 7 S ey P
S gde boco RIATIEZ B ARSI 60 K atbtc SiE o
4 Wi T F 2 b+ = & A5 Study the Pascal’s triangle shown below:
5 1 {7 1 Row 1 1
52 = 1 1 Row 2 1 1
% 3 = 1 2 1 Row 3 1 2 1
% 4 i 1 3 3 ] Row 4 1 3 3 1
ran Row5 1 4 6 4 1
> 14 6 4l Row61 5 10 10 5 1
% 6 =1 5 10 10 5 1 :
: Find the sum of all the numbers from Row 1 to
Fd % 1 72 % 15 (797F #hii{re Row 15,
5. A&TAlFkEENY

000 x OO =00 x OO0 = 5568 -

AR EEd 1 39 - BEHceFM 4 B RN A G [R5 SN
OO0 =& & ek #ic o

In the multiplication IO x 00 = OO x 0] = 5568, each of the above boxes represents

an integer from 1 to 9. If the integers for the nine boxes above are all different, find the number
represented by LI1C10] .

6. & 1997°% 1001 4t 1996 % #F (¥ b -
Find the remainder when 1997%% —1991 is divided by 1996 .

oL 1 .
7. kR ER ES \/ﬁ—\/n—1<% o k] I EHE o

Find the least positive integral value of n such that Jn-+/n-1< 8_10 .
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8.

10.

S f2 32a+59h=3259 hH P - w il EEGRE L (x,y)=(100, 1) RAEF T -

Created by Mr. Francis Hung

¥ (a,b) (@a=100,b=1) & {8 32a+59b=3259 > F a chig -

One of the solutions of the equation 32a + 596 = 3259 in positive integers is given by
(x,¥)= (100, 1). It is known that there is exactly one more pair of positive integers (a, b)
(a# 100 and b # 1) such that 32a + 59b = 3259. Find the value of a.

R - ¢ XY AR hE 20 i R A
48cmeo4r %t A By (2 X 27 2cm) F - ¥k P
H 2R (e Y 27 Scm) § - [ F §B-FRFL T

In figure 1, XY is a diameter of a cylindrical glass, 48 cm
in base circumference. On the outside is an ant at 4, 2 cm
below X and on the inside is a small drop of honey at H, 5
cm below Y. If the length of the shortest path for the ant to
reach the drop of honey is x cm, find x. (Neglect the
thickness of the glass.)

“B=- ¢ >3 AOB~COD fp <> O-° EFi A o %
B C entrEp X0 B ey §8ig D ety
AR Y P LAXC=130° ~ LZAOD=120° ~ LBYD=
ko> F keniE o

In figure 2, two chords AOB, COD cut at O. If the tangents
at A and C meet at X, the tangents at B and D meet at ¥
and ZAXC =130°, LAOD = 120°, ZBYD = k°,

find the value of £.

**% 224 2 End of Paper ***

X
Zcmv

b EREE xomo L xo(FWHERTEL 23 0) TA

K 3

(Figure 1)(® - )

=

A

(Figure 2)(® =)
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