Hong Kong Mathematics Olympiad 1997-1998
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 380 Fx ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes

1. & awx®-5x2+2x+8 it Z‘fj{(x—a)'fr'(x—Za)i}_“ﬁE ' P g G EHc e FamiE e
Given that x3 — 5x% + 2x + 8 is divisible by (x — a) and (x — 2a), where a is an integer,

find the value of a .

2. taw8~a~bAn- F L% ¥ a~b~36753 - Fb o
Fafrb 'y itk fa-barfre
Given that 8, a,b form an A.P. and a, b, 36 form a G.P.
If a and b areboth positive numbers, find the sumof a and b.

3. .“'TZ’-I‘%A;\]_'",\—'? 9 X _ X s
LY s (x—4Yx+3) (x+4)x-6)

X
X+4)x-6)

Find the smallest real root of the following equation: X =
(x—4)x+3) (

4. “® - »ABCD 5 - &+ >3, E 4 AB t ch— 8> @ ¥ BE=1% CE=2-
Rt > A5 ABCD i #f o
In figure 1, ABCD is a square. E is a point on 4B such that BE = 1 and CE = 2.
Find the area of the square ABCD.

A E B
D C
Bl -

Figure 1

5. -2?2x+3=\/2+\/2+\/2+~-- v Rx ehiE o

It 2x+3=\/2+ 2++2+---, find the value of x.
6. ¢ drp s - o3 1000 G0 Bl e Fon oA Ak 3 Si}_’f“ﬁE o Rkn2ZVadkiE PO

Given that n is a positive integer which is less than 1000. If # is divisible by 3 or 5, find the

number of possible values of 7 .
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7. “Bl=- »4ABCD 7 - £ >3, 29 CD=12>* E3ZCD} - 38> @ DE=5-
FMGHFAE P 8> @ P~Q 573 B B3t AD fe BC + > @ 1 PMQ 5 - E & -
FPM:MQO=5:k> fkhiE o
In figure 2, ABCD is a rectangle with CD = 12. E is a point on CD such that DE = 5. M is the
mid-point of 4F and P, Q are points on AD and BC respectively such that PMQ is a straight
line. If PM : MO =5 : k, find the value of & .

A B
P M
Q
D E C
B =
Figure 2

8. A 605128 ik dF o
Find the last digit of the value of 62° — 5128 .

x—-1 X+2 2

X+ 2 x-1 5
—+ —_

Let a be the positive root of the equation = —, find the value of a .
x-1 X+2 2

10. K240 s973 & Flficenfe o
Find the sum of all positive factors of 240 .

**% 224 2 End of Paper ***
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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

’ l ~ 1 s P~
I Fx+==2> £+ hig o
X X

If X+ =2, find the value of x3+i3.
X X

2. tBl- ABC A - = &3>t & 44r Bk T 4o % AD v BE
%82 CBJr AC ehat 53t D fr E o 3k AD = BE =AB 4r C
/BAC=a°> Fa g o
In Figure 1, ABC is a triangle. AD and BE are the bisectors of the
exterior angles 4 and B respectively meeting CB and AC produced A B
at Dand E. Let AD = BE = AB and LBAC =a°.
Find the value of a .

D
Bl- Figure |
3. % 6<a<4%3<bhb<6 Fa?-brek ki@ o
If -6<a<4and3<b<6, find the greatest value of a®> — b .

4, Ll EHga-b-c> BB a?=b=ceFc>1> Fecab ] @ o
L ta, b, ¢ be integers such that a> = b= ¢. If ¢ > 1, find the smallest value of ¢ .
5. LB 0 Tiawi#A) ABCD 2o f4 5 120 8- M 4= N A
5@ AB %2 BC 2. ° B AN ¥2 MD % BD ~ %48
38 P 2 Qe % BOPM i ff o p

In figure 2, the area of the parallelogram ABCD is 120. M M
and N are the mid-points of AB and BC respectively. AN

intersects MD and BD at points P and Q respectively. Find Q
the area of BOPM.
B N C
B]= Figure 2
6. ARz R e miE RAF BEGDF FEEHEPD - A
In figure 3, find the number of possible paths from point A
to point B following the direction of arrow heads.
Bl = Figure3

7. FAAEE-2)2x-1)=5a85 ] F T
Find the smallest real root of the equation (x — 2)(2x — 1) = 5.
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8. fBe wRBLEI IOFTEEah- BE AR o KIEFINL D
Bt (F R AT BRI LR - 4 )
In Figure 4, four circles with radius 1 touch each other inside a square.
Find the shaded area. (Correct your answer to the nearest integer.)

A/

Bl z Figure 4

9. “BI ABCD 51t >3, Bt E~F~G~H#%~ % % # AB~BC~CD~DA 2.7 % >
KBYE Az £A0d0p -
In figure 5, ABCD is a square and points E, F, G, H are the mid-points of sides AB, BC, CD,
DA respectively, find the number of right-angled triangles in the figure.

A H D
E G
B = C

BT Figure 5

10. RPlSREF 25 AERE - FHEHTL4L > Eicl & o
EEA2ENTT D @A T00 B2 X B 0
A test is composed of 25 multiple-choice questions. 4 marks will be awarded for each correct

answer and 1 mark will be deducted for each incorrect answer. A pupil answered all questions

and got 70 marks. How many questions did the pupil answer correctly?

**% 22X 2 End of Paper ***
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