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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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Each answer must be given in the form of an integer between O and 9999. Follow the
instructions on the answer sheet to enter the answers. You are not required to hand in your
steps of working.
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The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.



N

B ENEZEIZARL 0 2 9999  EYESBIERIR - WA AR NE DA_b IS [ N A e R
B FRINEEREE o WA WS R EE EE A S E AT - AL T s T A AR ATHER
RHVEEEL - SHARE B AR LAVE -

Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,

the answer should be rounded off to the nearest integer in the above range. Read the instructions on
the answer sheet in detail.
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Two identical regular tetrahedrons are combined to form a new solid by gluing one
face from each tetrahedron to each other. How many edges does the resulting solid
have? (3 marks)

2. A n EAFERYRIEEE > EhEEmRir g b —E8Fhs 10 55—
rEFRIRy 1~ 2~ 3~ 4505 - K n YA K HATRE(E » (373)
There are n different two-digit positive integers. Each two-digit number has at least

one digit being 1 and the other digit being 1, 2, 3, 4 or 5. Find the greatest possible
value of n. (3 marks)

3. HEFEBSINAZEKR 1 HEHASEEREE - FHIRYE 2019 IHEAZER
B8 ST &2 LIS VIR EE ? (373)
There is an arithmetic sequence of positive integers with common difference

greater than 1. If the 2019th term of the sequence is a multiple of the common
difference, at most how many prime numbers can there be in the sequence? (3 marks)

4. ‘A DAE—E 7Tx7 NIES AN AR EEMEZ/DME 2x3 5 3x2 #yf

Jie ? (373)
At most how many 2x3 or 3x2 rectangles can be put in a 7x7 square without
overlapping? (3 marks)

5 WAZEEAHRNERER > & TMEERENRKARNEBIAE 1 KEZ

(& #E B M i/ Nl REE. - (373)
There are three pairwise distinct positive integers. If the H.C.F. of any two of them
is not equal to 1, find the smallest possible sum of these three integers. (3 marks)
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X
Let ABCD be a square. Let X, Y and Z be the \g/ z
midpoints of AB, BC and CD respectively. If g C

/XYZ = x°, find the value of x. Y
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Initially, the integers 2 and 7 are written on the blackboard. In each step, we erase
both numbers on the blackboard and replace them by the sum and difference of the
two original numbers. What is the larger number on the blackboard after 9 steps?

ST 673 BEE  REER 1 673 - M ASEE 2010 EHEH - &
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There are 673 students labelled from 1 to 673. The students take turns working on

 QIILHEHE - TEGRSE Ry 17 iV AEMSEE R R -

a set of 2019 problems. The student with label 673 first solves % of the

problems, then the student with label 672 solves 6_;2 of the unsolved problems,

and so on. How many problems remain unsolved after the student with label 17 has
worked on the problems?

& m Al n AR 10 (YIEREE > H m*+mn+n f1 n® @9 MAEE CED
[FRF e EEE R 2R - AT REEE (mon) B/ DAY REE ?
If m and n are positive integers not exceeding 10 such that m? + mn+n and n’

have the same parity (i.e. they are both odd or both even), how many different sets
of possible values of the ordered pair (m,n) are there?

(451)

(4 marks)

(451)

(4 marks)

(457)

(4 marks)

(557)

(5 marks)
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In the sequence of non-negative integers 30, 17, 13, ..., each term starting from the
third is equal to the difference between the two previous terms. Find the sum of the
first 2019 terms in the sequence.

fii% AABC A1 AXYZ #H{UL - (BRI ETRRI A —EfZ EMER PR - %5 AB=3 -
BC=4 - CA=5 J XY =60 > K AXYZ N ERAVFTA I Re(E 2 A -

Suppose AABC and AXYZ are similar but the corresponding vertices are not
necessarily shown in the correct order. If AB=3, BC=4, CA=5 and XY =60,
find the sum of all possible values of the perimeter of AXYZ.
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At the beginning of a game, 8 people are seated around a circle. Now each of them
is required to move to an adjacent seat simultaneously, such that each seat remains
occupied by one person. In how many different ways can these people move?
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There is a table with 5 rows and 3 columns. A positive
integer is written in each cell of the table (possibly with
repetition). It is known that the integers in the first column,
as well as those in the third column, are strictly increasing
from top to bottom, while the integers in the second column
are strictly decreasing from top to bottom. Furthermore,
each integer in the third column is equal to the sum of the
two integers on its left. Find the smallest possible value of
the integer in the bottom right corner cell.

(551)

(5 marks)

(551)

(5 marks)

(653)

(6 marks)

(657)

(6 marks)
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A2/ D EE A EE TMEE R EARA S H = E A E 2 (653)

How many four-digit numbers are there such that every two adjacent digits have
different parities? (6 marks)

1£ AABC ft > D il E 43 HI-Z AB F1 AC /%L »
{75 AD:DB=1:5 Fx AE:EC=2:3 [f[f Pf1 Q

HIlE BC Ay - (#5 DQ /| AC J% EP /I AB - (& 4

2% F 2 DQ fll EP {Y758; - % ADFE (TS D 5

120 > 3K AFPQ [y - (647)
F

In AABC, D and E are points on AB and AC

respectively such that AD:DB=1:5 and

AE:EC=2:3, while P and Q are points on BC B P Q@ ¢

such that DQ // AC and EP // AB. Suppose F is the

intersection of DQ and EP. If the area of ADFE is

120, find the area of AFPQ. (6 marks)

FHERIERER K - 5 S(k) For kKVEF 2/ - 3 n B8 RAU#sa
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For any positive integer k, let S(k) denote the sum of the digits of k. Let n be a
five-digit number whose digits are pairwise distinct. Find the sum of all possible
values of S(S(n)). (6 marks)

AT 6 (@l o AR AT RIE b — (B - 2R —(E e W
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There is a row of 6 drawers. Each time we open one of the drawers. However, we
cannot open a drawer if it has two adjacent drawers both of which have been
opened. How many ways are there to open all the drawers one by one? (7 marks)

s a b~ e RNk 10 HIEREE (A DUAHIED) - St/ b R (E A [E HY R E

N e cco-c-bb--b=(aa---a)’ - K= abe KRR FTEE(E - (757)
2nfEl "¢y nfE b, n{# "a,

Let a, b and ¢ be (possibly equal) positive integers less than 10. Suppose there are

at least two different positive integers n satisfying cc---c—bb---b=(aa---a) .
2n digits n digits n digits

Find the greatest possible value of the three-digit number abc . (7 marks)
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% ABCD A F{TIWER » H b A D
AD=32 - AC=30 & BD=50 - 3f
AB INEE - (743)

Let ABCD be a parallelogram with
AD =32, AC=30 and BD=50. Find

the length of AB. (7 marks)
B C
HZ/DERALEFREL 14 ~ 21 M1 34 RSy ERE B AHIE] ? (7453)
How many five-digit numbers would leave the same remainder when divided by
14, 21 and 34 respectively? (7 marks)
Exe

END OF PAPER



