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The Hong Kong Mathematical High Achievers Selection Contest
2006 — 2007
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Time allowed: 2 hours
PRI - B R g

Unless otherwise specified, numerical answers should be exact.

F I‘ﬁBPart A
PR AT Pty o
Write the answers on the spaces provided in the answer sheet.

1. Ifxandy are positive integers, find the number of integers between x(y +2007)
and xy ?
Fox My ZIEREE, o x(y +2007) BL o xy I REROIESEEERE 1

2. Ifaand b are real numbers such thata+b <0, ab<0 anda<b, arrange a, —a, b
and b in ascending order of magnitude.
FrafMbZEH, Ha+b<0,ab<0 *» a<b#E# a. -a. bk -bH
DN 18

3. Ifxandy are two numbers such that their sum, product and quotient are all equal,
find x+vy.

F XY IBURRL . R AR A AHEE, K x+y .

If Y7+/n—=5—nis an integer, find the smallest possible value of integer n.

W7V =5 —n R, SREEU n RN

5. The mean, median and mode of five integers are 77, 87 and 97 respectively. If
their range is 47, find the second smallest of these five integers.

5 [WRERI PV S5 Flk B S Lo T |5 77 - 87 9 97,
F AP T EL AT, SE S RO T T i

6. If the length of the three sides of an isosceles triangle are (3x - 6), (3x - 8) and
(5x - 16), find all the possible value(s) of x.

5x-16 3x-8

3X-6
T WS EPYEIT RS (3x-6) ~ (3x-8) M (5x-16), 3 x T U fEHY
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7.

10.

11.

If P is a point inside a regular pentagon ABCDE and AAPB is an equilateral
triangle, find ZCPE .

A B

%\ P £ T3 ABCDE [*Jfi— Bl = AAPB Ei— 3= £, ok
/CPE ,

If P is a point inside a rhombus ABCD, the areas of AABE, ABCE and ACDE are

10 cm?, 18 cm? and 22 cm? respectively, find the area of ADAE.
A

i

| P HI3EJE ABCD [*fi— Rfiy = AABE ~ ABCE #IACDE I A 33 [k
10 cm? ~ 18 cm? A1 22 cm”® > f*ADAE fY[ 1A -

It is given that a is a prime number and b is an odd number.
If a®> +b? =125 and b >0, find a and b.
Sla by SR b R Bl a’+b*=125, ' b>0>kaflb,

It is given that 2007 ! = 2007 x 2006 x 2005 ...x3x 2x1.

How many trailing zeros are there in 2007! ?
<131 2007 ! = 2007 x 2006 x 2005 ... x3x 2x1 »

ﬁﬁuwwmﬁwﬂ%$ﬁ%?
2a®+2007a+3=0

a at and ab =1, find E.
3b%+2007b+2=0 b
[ {2a2+2007a+3::0r,
|

= ab =1, ﬂ‘?go
3b? +2007b+2=0 b
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12.

13.

14.

15.

Two identical spheres are fitted in a cylindrical vase. The two spheres touch the
side, the top and the base of the cylindrical vase as shown. If the diameter and
the height of the vase are 16 cm and 18 cm respectively, find the radius of the
sphere.

N
-

Mfﬁ’rﬁ'f‘ 'J‘EITT‘*?EMJ&IFFFP‘#— [EA=T EJ ANH S AR T I [E“
Fw ARSI FHO AR D - 2 BSER ) E
16cm k> 18cm > 1\,? PSS o

A rectangular thin paper ABCD is folded along the line EF so that vertex C
meets vertex A and vertex D comes to the position D’ as shown in the figure.
If AB=4cmand BC =6 cm, find the area of AAEF.

D’
A E D
] A,C E
—
4 cm
—
B F c B F
6cm

A= HETSHATA ABCDY’“ EF?‘ A IEI%FC%['EFA El ",b&fo’C EFD
F'J'*F[(ﬂ['[ﬁ[) o ¥ AB= 4cm 78/ BC=6cm » AAEFEJ]}I% o

The product of three prime numbers is seven times their sum.
Find the three prime numbers.

= (e A L A [ﬁ
1*# (e -

Po Leung Association provides dormitory for a certain number of students. If

every room accommaodates 4 students, 30 of the students will have no offer. If

every room accommodates 9 students, one of the rooms will not be full. Find the

number of rooms provided and the total number of students needed to be

accommodated

BLQUGE R DRGNS 4 ¢ PIE 30 SR
FIEJ[—g IS E[UE\[E“ E[J;E,FJ’f J— —T‘I_F;P#" [F[Jﬁ F[EEI\T I7y| (E‘I‘Eﬁj—‘i&

“ e
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16. Pyramid E-ABCD and pyramid E-ACD are formed with vertices from two

identical cubes. If the surface area of pyramid E-ACD is \/§ cm?, find the surface
area of the pyramid E-ABCD.

\-_‘.\\.\ | 7---:--_7__7__.__,_'_
\\J;.;.r--"""'_

Pl B-ABCD AW 5 E-ACD KLV AR F T 4 BIPVERY A - 2 b
E-ACDA IR AihLA8 cm® » S5 F-ABCD 31 -

17. P isapoint inside rectangle ABCD. If PA = 5cm, PB = 2cm and PC = 10cm, find
the length of PD.

A D

B C

P kLHI™, ABCD | |- &HF +, PA=5cm > PB =2cm #1 PC = 10cm » 7} PD
P o

‘an

18. Different groups of three two-digit numbers are formed from 1, 2, 3, 4, 5 and 6 with
each digit used exactly once. Add the three two-digit numbers in each group. Write
down all attainable sums. (For example, since 12 + 34 + 56 = 102, 102 is one of such

attainable sums.)

B 12345 6 [ TIARD AV Ry R B e g -
ﬁoﬁ%ﬂ%@EﬁM@&Ww’WH§WWFﬁﬂ@ﬁO(WW’@%H+
34-+56==10E’ Al ] 102 fLE 1= [t Z]fuF1 - )
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Answer the following questions with full solutions on the spaces provided in the answer sheet.

19 There is a uniform rectangular thin cardboard ABCD placed on a table. As shown in the

20.

diagram below, when corner C is lifted, the corners B and D will also be lifted with
corner A fixed on the table. Let the heights of the three corners B, C and D from the
table be b, ¢ and d respectively, where b <d <c. Prove thatc =b + d.

~ RS SR AR ABCD T REA e IR i) C MU
[ FPBAIE DY Ay > ] AR S ’&’if CUp_Efpie ) o ]
B~ #) CA1E) D BHES L ST HIRLb ~ e Ald > = b<d<co EEPc=b+d-

Write one “1’, followed by two ‘2’s, three *3’s, four ‘4’s, ten “10’s, eleven ‘11’s, twelve
*12’s, and so on. What is the digit in the 2007th position?

s Y, BEER w2 =3, PUEr4, L HEP0T. 1y,
fli712° fRFEHE. 55 2007 AL BT R EE?
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21. There are mxn houses at the junctions of an mx nrectangular grid of roads.

If one of the householders wants to visit every other house just once and return to his own
house, find the conditions on m and n?

Fpmxn fE]F S HE mxn 5 FIJF‘%FF ﬁ'ﬁﬁx#‘%}”ﬁh&i— ks o (/WJEI HI— Ex
34@_@ ;LJFEIEIEJFT'LI'@ jﬂyg—;tk_ [%J— SR 1A i [p'
SR o m A n O -
- End of Paper -
SEHR -
FRREZ
d@ﬁ' ﬂ FOWFELE 2V A IRERE YT (R FRIRE]
e '*iwap;"f}%,i%«*) wfna”ﬁum(pi%**)
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