EE DEBRRICENE
The Hong Kong Mathematical High Achievers Selection Contest
2015-2016

I (B2
EEFEEEERATRENIE -
I BT AE—ETAE - RETCEREAZMN -

The figure shows a 7- pointed star. Find the sum of the seven marked angles.

2. [Ed > —EETT AP E R ITE
E—E&ITI R £ 2016 > SKIETTZHIRESE -
In the figure, a square is equally divided into fourteen

identical rectangles. If the area of each rectangle is 2016,

find the perimeter of the square.

3. E—EBIGEFE T 2016 sRiET - & n EAGE - T — ASmEE R - Hge
DELEZ n B AN Z PRy — AAEAR > 5K n 895 IME -
2016 seats are arranged along the boundary of a football field. After n people have each taken a
seat, it is found that the next person, whatever seat he/she has chosen, must be at least adjacent to

one of the n people. Find the smallest possible value of n.
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A does not have any money while B, C and D have. If B gives% ofhisto A, C gives% of his to

A and D gives% of his to A, then the amount given by each of B, C and D are equal and four

people altogether have $2016. How much does A have now?

5. N B8 - 35 N 8L 14 URERE DR R0 2016 - fjme DLERAFHVEEE N B %/ D(E ?
N is an integer. The square of the product of N and 14 is not greater than 2016. Find the number of

integer N satistfying the above condition.

6. EFEHEEH 54~ x -9 x— 12~ x—15 F x + 2 Ay {irdiks 50 » 5K x H{HE -
If the median of five integers 54, x — 9, x — 12, x — 15 and x + 2 1s 50, find the value of x.

7. [t o BLE ABCD HYERE B 2016 cm® » AD =26 cm » BC=25 cm J &5 24 cm » 3R CD -
In the figure, the area of trapezium ABCD is 2016 cm”>, AD = 26 cm, BC = 25 cm and the height

1s 24 cm. Find CD.
D C

26 cm 24 cm S5cm

A B

8. 1E—{EEJTASHI/NMEE 2 AHE B 1~ 2~ 3~ 4~ 5H16 o S5 BANER{E TRRGHY = (&l - Ay
SR (E =N 8 - S ulS ) Ml =A% - 3% 4 215/ E =80T - 5K 4 i/ ME -
Each face of a cube is written a number, namely 1, 2, 3, 4, 5, and 6. The number on the three
adjacent faces at each common vertex are used to form three-digit numbers, there are eight
three-digit numbers can be formed. Suppose 4 is the sum of the eight three-digit numbers, find the

smallest value of 4.

9. FEN=1+2+3+. . +k kBEE  {RMENB=APE -
2016 F2—H=mAPEF0 > Al N —E =m0 2 W 2
fEN=1+2+3+...... + k, k 1s an integer, we call N a triangular number.

Year 2016 is a triangular year, what is the next triangular year?
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10.x~y ~z¥BBE > Hx<y<z FHx+y+z=2016- Ky i5/IME -
x ,y and z are prime numbers , where x < y <z.Ifx+y+z=2016, find the smallest value of'y.

11. 2016° x 5™ (&ERA %/ DEZ ?
Find the number of trailing zeros in 2016° x 5°°'°.

12. B EAREH/NE KEF—RBRIVARET £ > Bl 123456789101112131415... -
INBAET = (EEE IR SRR B O N - 4T 123, 456, 789, 101, 112,131, ... - F—iR
/NER R R ERAVEEE S 123 » N —5RARR RAVEIE R 123 B2 n 5R 0 Kn BYE -
Natural numbers are written down on a strip of paper in ascending order :
123456789101112131415.... The paper is then cut into pieces, each of them contains 3
digits. For example, 123, 456, 789, 101, 112, 131, ....The digits appear on the first piece is 123

and the next piece with digits 123 on it is the n' piece. Find n.

13. a~b~c~d RBUIUEHEER - Hiwed (@a-c(a-d)=2 #
(b-c)b-d)=2>3K (a-c)b-c) HIH -
Let a, b, ¢, d be four distinct real numbers such that (a — c)(a —d) =2 and
(b —c)(b —d)=2. Find the value of (a — ¢)(b — ¢).

14, BHIE %%:Tﬂé HITERSMAH (v, y) FA 2 2

Find the number of pairs of positive integers (x, y) such that 1 + L ;
x y 2016
15. [& » ABCD FyIEJTI © E ~ F 53Ry AB ~ BC YR - AF Bl DE 58 O - 3K
AO
o HI{E
In the figure, ABCD is a square. E, F' are midpoints of AB and BC respectively, AF and DE

intersects at O. Find the value of %
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16. JKF 2016 KR T-7045 130 N SE(FAT 31 AFTERR T-HISREEL AR 531 KL > 3K 1 A e
THIR K ATRERLE 7
Divide 2016 marbles among 130 people. If the total number of marbles obtained by any 31
people is not greater than 531, find the greatest possible number of marbles obtained by one
person.

17. = ABC =387}k AB=3cm ~ BC=4 cm k. CA=5cm - % D ff BC Eilfif# AD -
537 CAB - E fy D $| AC Z 3 g - K= CDE Z[fifs -
In triangle ABC, AB =3 cm, BC =4 cm and C4 =5 cm. D is a point on BC such that 4D bisects
angle CAB. E is the foot of perpendicular from D to AC. Find the area of triangle CDE.

18. H=FAJF ABC N—H P> & Eo3 5ISATHS AB ~ BC . CA B E&R RPS ~ TPU J VPW » Hif
TRWHEABZ L SKVEBCZE RRUFECAZE-
g% AWTP : APSV:ARPU=1:4:9 & AABC=1 > :1&
AWTP + APSV + ARPU » Ht AWTP ~ APSV ~ ARPU F; AABC RFEIE=AILHTEE -
Through a point P within a triangle ABC, straight lines RPS, TPU and VPW are drawn parallel to
AB, BC and CA respectively, with 7and W lying on AB, S and V lying on BC, R and U lying on
CA.
Suppose AWTP : APSV : ARPU=1:4:9 and AABC =1, calculate
AWTP + APSV + ARPU , where AWTP, APSV, ARPU and AABC denote the areas of the

respective triangles.

W
B S 14 C

ZE (EE657)
EE RN & EREE BRI E -

19. 4 {E N EHETTEHERGINSR - FHE A BEERIZE A E B BREAG ELM A - B A EHPefFHSE— U
B &R (@) 4% (b) 5K
HERTR - HA S/ IR EERAVER R - (EEREIF] A Frf ?
4 people are undergoing a ball passing training in which each of them are free to pass the ball to
anyone. A starts to pass the ball. How many different paths of ball passing are there so that the ball
will be returned to A after (a) 4 times of ball passing? (b) 5 times of ball passing?
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, where &, m and » are three distinct

==

Find the smallest possible value of 1 — Pl

itive i h th 1 + L + 1 <1
positive integers such that n T Tk .

E—{EIERE x e x =& Bk B —(EIEEE Al x B—(# n 78 Hrf n B—EX
1 HyEEEY) -

B 1 Ry—{E n K& - Hrpon BRI 1 AVIEEE 4 B—(E K& HEAE—lH=
KE 64 Bl > W (E =8 E 12 N2 —(E n RE > o BB —{E K
B 1 HYFEEL -

£ 1 2 2016 (BFEERME) A2/ MEEREER R n K8 Ko n B— R 1 RYEEL ?
A positive integer x is an n™ power (where 7 is an integer larger than 1) if x = " for some

positive integer k.
For example, 1 is an n' power for any positive integer n larger than 1. 4 is a second power but

not a third power, while 64 is a second power as well as a third power. But 12 is not an n' power

for any integer n larger than 1.
How many positive integers between 1 and 2016 (inclusive) are NOT an nth power for some

integer n larger than 1?

~ End of paper ~
~ 2B% ~
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