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The Hong Kong Mathematical High Achievers Selection Contest
2016 — 2017

3+ 5 2018x20172017-2017% 20182016 -
Calculate 2018x20172017-2017x20182016.

£ 20177 e =8k o
Find the last digit of 2017%".

.oy (20172 —2x 2017 ~8)(2017% ~2017-2)
T 2013x2015x 2016 x 2018 x 2019

(20172 —2x 2017 — 8)(20172 — 2017 — 2)
2013x 2015 2016 x 2018x 2019

Calculate
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In the figure, ABCD and BEFG are squares, BC and DE intersect at /# and AB = 16. If
the area of AAEH is 72, find the length of EF.

{2017} v B#HcF > 2 AFEAHF BN PR Rz 28K ?
Using the 4 digits {2, 0, 1, 7} without repetition, how many different 3-digit numbers
can be formed?

FREDT P 3 ABEYP SBEYS  RZET? LpEAEHB?
In July of a certain year, there are 4 Sundays and 5 Saturdays, which day of week is 1%
of July of that year?

HKMHASC 2017



P.2(6)
7 WY 0 £ ABCD inE feRenid A £ ¢ 2 £3) ABD 0% K inig €K

2.

= A5 ABCD % # chigeh— X » 35 & 2 25 ABCD ha 2.5 » £ S e | & o

D C

A B
In the figure, both values of the length and the width of the rectangle ABCD are

integers. The value of the perimeter of the triangle ABD is half that of the area of the
rectangle ABCD. If the area of the rectangle ABCD is S, find the minimum value of S.

8 7 2016 B7AApke e Al § ¢ iEie 2015 B enfeit I A f pF o BB E A2 5 2017
B A i o $3% 2016 B B 4 e o
There are 2016 different proper fractions. The sum of any 2015 of them is a proper
fraction with denominator 2017 when expressed in its simplest form. Find the sum of
these 2016 proper fractions.
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A e
It is given that the sum of any two digits of a 3-digit number is equal to a multiple of
the remaining digit. How many such 3-digit numbers are there?

10 B¥ »ABC 52— B = &35
D% E~v%u i AB 3 AC F en#t#@ 8 AD=AE=DC=EB=BC- F / BAC -
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In the figure, ABC is a triangle. D and E are points on 4B and AC respectively such
that AD = AE = DC =EB =BC . Find £ BAC.
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For positive integer n, denote 1 x 2 x 3 x ... xn=nl. If M =11 x 2! x ... x10!, find the
number of positive factors of A whose are perfect cubes.

h- BB 20emx RE T L 17em hRI4AH E B 4o r - B0k 0 ¥ AR Bl s
F kB RIS
MR B TEERE R ER > 2ok EE Ak Rl E Y KB R RAE

B oo R ReNB R S xemo RxeniE o

Add water to a conical vessel whose height and base radius are 20cm and 17cm
respectively. The water level is marked.

When the vessel is inverted with no water loss, the water level is same as the level
marked before. Suppose that the height of the water level is x cm, find the value of x.
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17 cm

Qg EEIRA RS P HF A B A Z B E (T AB Efleh- iEET)0 & B
MRS EE RAPE > ed (7o - A 4EISA A VDR P8 0 RS2 A pBY
wa T BRRES A AR LD 4pigr ?

Ming and Wah start to run from two diametrically opposite points 4 and B on a circular
track (i.e. AB is a diameter of the circle.), each with different but uniform speeds and in
opposite directions. They meet after one minute and each continues to run on his
course round the track immediately. How many minutes later will they meet again?
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At the beginning, there are 3 numbers {1, 2, 3}. In each operation, one of the numbers is
replaced by the sum of the other two numbers. After 7 operations, M is the greatest number of

these 3 numbers. Find the greatest possible value of M.

% AABC?® > D i AB }+ en— 8% CD * & LACB~ /A=2/B~AC=11 %
AD=2 F BC eh& R o
IN AABC, D is a point on AB such that CD bisects £ZACB, /A =2/B, AC =11 and

AD = 2. Find the length of BC.
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2z 4354ABC*® »AB=3~BC=4 %2 AC=5°3% X 2= &3, en— B o
FAX 2+ BX?+ CX? thgo) i o

INAABC, AB =3,BC =4 and AC =5. Let X be a point inside the triangle.

Find the least value of AX %+ BX? + CX 2.

- B 3x3 et ? and B RIS G - BT o T S A HEOE 2 A0
Froo WY HBP Bt dodiieF o BT BRI pag-
ry~s 3 tivdk oo

(@ Fp ke -

(b) #¢g=20> Fr~s % ¢ dciE -

10 t 16
s 10 r
16 q )

Each cell in the 3 x 3 grid is marked with a number denoting the perimeter of the
corresponding rectangle. In the figure, four of the cells are marked with the given
numbers, while the numbers in the other five cells are denoted by p, ¢, r, s and ¢.
(a) Find the value of p.

(b) 1f g =20, find the values of , s and .
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In the figure, ABCD is a rhombus. £ is a point on BC such that AE | BC, cos B =%

and EC = 2. P is a point on AB. Find the least value of PE + PC.

3 (FEE64)
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Find the highest common factor of 3%°*® — 1 and 3%°*°- 1.

20 #1~ 2~3~...-49-50 g7 LB EZFAF 10w F b Bl hF
ZHciEd mI AR hEY il T i o KXRSEEI0B TP e, 2o
F S e

Divide the fifty numbers 1, 2, 3, ...., 50 into 10 groups ,with 5 numbers in each group.
Arrange the numbers in ascending order of magnitude in each of the group and the
number in the middle is called ‘middle number’. Suppose S is the sum of these 10
‘middle number’, find

(a) the greatest value of S

(b) the smallest value of S.
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(1) 2w B> 208 L 5 i 2
(2) 3%e B >Achm ff s 8 A1~ A2 ~ By % By B
A1-A2=B1-B,>0 %2 A1>B; -°
(b) FKixe BE A5 ff > FHELTIES:
(1) 3%+ B2 S 2 £ 5 il 2
(2) 3% B >Achm ff 5 28 A1~ Ao~ Az~ Bi~ B2 % B3 H¢
A1—-A2=B1-B,>0 ~» Ay—A3=B,-B3>0 % A;>B; -

(a) Find the areas of any four squares satisfying the following conditions:
(1) the lengths of the sides of the four squares are integers; and
(2) the areas of the four squares are positive numbers 4,1, A>, B1 and B,, where
A1—A,=B1-B,>0 and A4;>B.
(b) Find the areas of any six squares satisfying the following conditions:
(1) the lengths of the sides of the six squares are integers; and
(2) the areas of the six squares are positive numbers A1, A, A3, B1, B, and Bg,
where
A1—A,=B1-B>,>0, A;-A3=B;-B3>0 and A;>Bi.

~ > % = End of paper ~
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