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The Hong Kong Mathematical High Achievers Selection Contest
2017 — 2018
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RS 2018%% — (20182 —1)x — 2018 -
Factorize 2018x* —(2018> —1)x—2018.

k \/1+ 2018y1+20171+2016x2014 A -

Find the value of 1+ 2018y1+ 20171+ 2016x 2014 .

B 2° =2018 k; 1009Y =2018 > 3K 1+i HIE -
Xy

It is given that 2* =2018 and 1009’ = 2018, find the value of i+£.
Xy

EI—{E ™, N 22 F5 N - L {EmAAYHA1E 2018° » 3K N FY{E -
It is given that the sum of N—1 angles of a convex N-sided polygon is 2018°. Find the
value of N.

=AIPNRERE AR 20 K 18 < HHE=IBIREZRE Kz =AP1VRK
S -

The lengths of two sides of a triangle are 20 and 18 respectively. If the length of the
third side is an integer. Find the maximum perimeter of this triangle.

Cla~b-~cfdRFE S Habed =2018 > Ka+b+c+d A A(E -
It is given that a, b, ¢ and d are positive integers and abcd = 2018, find the greatest
value of a+b+c+d.

N REN T KA TIL 2018 ki > CAIE T EDH 999 KB E T o B
RPEEHT 1000 Rk - 2/0gA 1 e G T FRThEIEZ/ DA 6
T ?

A bag contains 2018 black marbles and white marbles. It is given that there are at least
999 black marbles. If there are at least 1 white marble when 1000 marbles are arbitrary
taken from the bag, find the least number of white marbles in the bag?
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F2/0E 3° x5 <7 HyNFE#L 15 58 ?

How many factors of 3° x5° x 72 are relatively prime to 15?

FEREEEHEF 201 & 8 fyEN MHEIIATA Ut - B2/ EE R
LL11 1% - 6REE 47

Use the digits 2, 0, 1 and 8 once and without repetition to create all possible 4-digit
numbers. How many of these numbers leaves a remainder of 4 when divided by 11?

& o B —{E Ui ABCD» Hiff AD=BC=CD » ZC =90° ), /D =150° » 3k ZA -
The figure shows a quadrilateral ABCD, where AD=BC =CD, «C=90° and
/D =150°. Find ZA.
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= O BVUIET, ABCD f19¥% 45 AC ¥4 BD (17<58E - 3 /BAD + ACB = 180° > H.

DO
o E -

The diagonals AC and BD of quadrilateral ABCD intersect at O. Given that

BC=3-AD=4-AC=5-~AB=6" 3K

/BAD + ZACB = 180°, BC = 3, AD = 4. AC = 5 and AB = 6. Find the value of %.

s men Sy EEE e Hom>ne 3 9" Bl 9" BRI B EAHE 3K m—n #Ys/ME
It is given that m and n are positive integers with m > n. If the last two digits of 9™and
9" are the same, find the least value of m —n.

EAIM - N BEEA =AY AABC 418 BC FHIRIES - 7% AB=AC =642 -

BM =3+ ZMAN =45° - 3k NC {JiE £ -
It is known that M and N are points on the hypotenuse BC of the right-angled isosceles
triangle ABC. If AB=AC = 6\/5, BM = 3 and ZMAN = 45°, find the length of NC.
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—{EVUAr EFREL 433 > B a BRERy r o SR a+ r (VR KA REME
When a four-digit number is divided by 433, the quotient is a while the remainder is r.
Find the greatest possible value of a +r.

KA EEER (n® -5n+5)"" =17 HYEEE n HMERHIFE IR -

Find the sum of the squares of all possible integers n such that (n®> —5n +5)"" =1.

£ AABC tf » D & BC [-FAY%Bi{H AD B /BAC 1Y F-4574% » AB=8+~ AC=10 - AD
=6°E fy AC LHYRLESS AE=2>M K N 7375 Fs AE k2 BC #yHRgf » 5K MN #Y{H -
In AABC, point D lies on BC such that AD is the angle bisector of Z/BAC, AB = 8, AC
=10 and AD = 6. The point E lies on AC such that AE = 2, M and N are midpoints of
AE and BC respectively. Find the value of MN.

B R — B & 12 IE5 PORS X~ Y R Z453 Ak PO~ XS Ko XR BBk o KA
1 RSYZ HIIHIFE

In the figure, PQRS is a square with side length 12. X, Y and Z are the midpoints of
PQ, XS and XR respectively. Find the area of trapezium RSYZ.

By 2017 2 F(E #EAE (EHE % 2 F1 ¢ 2017 = 1008 + 1009 -
A 2018 EFRE /D WA ZEAE (FREH 2 AL -

The number 2017 = 1008 + 1009 is the sum of two consecutive positive integers.
Write 2018 as the sum of at least two consecutive positive integers.
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@ MEZVEE?

(b) EEHIHFTARVEL -

Put 1, 2, 3, 4, 5 and 6 respectively into the table below so that the number on the left of
each row is smaller than the number on the right and the number on the top of each
column is smaller than the number at the bottom.

(@ How many ways to fill up the table?

(b) List all the ways.

GRFRE 2~ 4~ 68~ ..~ 2016 ~ 2018 Y 1009 SE2A Hhpk—7T - M HEEEAIER4:
BEMGIRICHRET ~ 2~ 3~ 122 3 T SLER 3 S A i B Tk - B TSRy
B DB TN > HERA —BRER TR - 1

(@) BB - HHVREEG T

(b) 4LB%/DRH S - AR T R 2

1009 students numbered 2, 4, 6, 8, ..., 2016, 2018 line up in a row. Students, Start from

the first one in the row, then count off “1, 2, 3, 1, 2, 3, ...” respectively and only the

students who count off “3” stay in the row. Then, the remaining students repeat the

above process for several times until only one student stays in the row.

(@ How many students stay in the row after the third count off?

(b) After how many count off will there be only one student stay in the row? What is
his/her number?

FAERREBIETT > CRVERR(ARER) R — (8 F e (E A [R1 8 4H p Ay VU iz
8 HrpZ i EE S R TRIR - SRErE B IE TIPSR -

The area (in numerical value) of a square with integral side is a 4-digit number
consisting of two distinct integers, each appearing twice. Find ALL such squares by
giving the length of a side.
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