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Instructions and Information

x4 R
This paper contains 30 questions. Each question is a short question which carries 4 to 8 points.
AREAR 30EA R, HFAHALFER, PENT40E8HZH,
The answer for each question is an integer.
AL BT A —NER
All the diagrams are not drawn to scale. They are intended as aids only.
P A 69 B 1 % A R IR B, RAE AR BZ A .
In this paper, \_xj denotes the greatest integer less than or equal to x.
For example, |_2J =2, \_— 2J =-2, |_2.6J =2, \_— 2.6J =-3.
HEEREF, |x|AFDTFRET xR KEK.
B4 [2]=2, |-2]=-2, [2.6]=2, [-26]=-3.
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Question M-01 [4 points]

In the decimal expansion of IER what is the 2020'" digit after the decimal point?

3 . "
H o D RAR, KD HCRE B 2020 BHC

Question M-02 [4 points]

If a convex polygon has 1000 sides, what is the minimum number of obtuse angles that it has?

[Each internal angle of a convex polygon is less than 180°.]

doZ — AL S AHAE 1000 AN, WEEVHIUNNALHA?
(=N B AT FAN RN A AL DT 180%, ]

Question M-03 [4 points]

If the first 10 terms of the sequence of odd positive integers 1, 3,5, 7, ... are merged, we obtain
the 15-digit number 135791113151719. If the first n terms of the sequence are merged, we

obtain a 2017-digit number. Find the value of n.

W EFr#A3) 1,3,5,7,. .. 69T 10 MEAE—A4, IFF 135791113151719 ZA 15 4=
o o FHFAT n MEL LTI —A 2017 1248, K n 8915,

Question M-04 [4 points]

Find the last three digits of (202020 — 1),

£ (202027 — 1)** wy % B =45

Question M-05 [4 points]

The hypotenuse of a right-angled triangle has length 53, and the lengths of the other two sides
differ by 1. Find the area of the triangle.

—HAAZABNFLK S, FIANLYKAEE 1. KRUH=ZAFGEAR,
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Question M-06 [4 points]

In the figure shown below, the lines AB, BC, C'D and DA are tangents to the circle. If
AB =101, BC =97,CD = 67, find AD.

THEY, A% AB, BC, CD % DA #5®RMwm. % AB =101, BC =97, CD =
67, K AD.

Question M-07 [4 points]

Given that n is a positive integer. If there are integers a and b such that n = 2109a + 59280,

find the smallest possible value of 7.

Corn ZL—EHEHRBBLEEL af bAEF n =2109a + 5928b. K n 93T AR 1A,

Question M-08 [4 points]

Given that when the polynomial f(z) is divided by 222 — 1912 — 1111, the remainder is 2x + 50.
Find the remainder when f(x) is divided by = — 101.

CH RN f(x) BIA 222 — 191z — 1111 FRFA 20+ 50, K f(z) Bhz—101 &
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Question M-09 [4 points]

Given a is an integer such that the minimum value of f(z) = 32%+ az + 10000 is 253, find the

value of a.

4 a £—EHE f(z) = 32% +ax + 10000 89& IMEZ 253, K a 891,

Question M-10 [4 points]

As shown in the figure below, a circle is inscribed in the trapezium ABC D. Given that AD =
BC' = 65, and the area of the circle is 784. Find the length of AB.

e TR, —BAAWTHAS ABCD ¥, @4 AD = BC =65 LR @ARA 784,
;Ji AB é@%o

Question M-11 [5 points]

A line separates the plane into 2 regions. Now the plane is separated into /V regions by 67 lines,

no two of which are parallel. Find the smallest possible value of V.

— 4% A& FETFar AN EEB, AF@ELEA 67 FHL, XAAFEAALMTFIT. FX
EHREF@mym N NKR, KN R TlE,
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Question M-12 [5 points]

How many ways are there to divide twelve students into two groups of six each?

HZ Y RTETAR 12 /2545 R4, £ 6 A2

Question M-13 [5 points]

Given that a;, ay, as, . . . is a sequence such that a,, — a,,_; = n for all n > 2. If the 40" term

of the sequence is 957, find the 20" term of the sequence.

C 4 ar,as,a;s,... 2—#%7, Yn>2 8, a,— a1 = no HHEIEEH 40 A
& 957, K% 20 R,

Question M-14 [5 points]

The 2020 students in a school are divided into 7 groups to compete in a game. No two groups
have the same number of students. What is the minimum number of students in the largest
group?

—FRA 2020 2F A, W RFZXLFEHRT BARBTEFH 2, KAHEAH MR
BIAK, MMAABRKZNEE Y HILNAA?

Question M-15 [5 points]

If k is a positive integer and both the roots of the equation 2* — kx + 2020 = 0 are integers,

find the smallest possible value of k.

Fk REEFAFAEAX 22 —kr+2020=0 AN RE ALK, KL AR IDTRMA,
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Question M-16 [5 points]

Given that a and b are positive numbers such that 2v/a (\/5 + 50\/5) =101Vb (\/5 + 201\/1—9) )
Find

14a — 9vVab + b
a — 100006

EdnalbREHE 2/ (\/a + 50\/5> — 101vb <\/a n 201\/5> L%

14a — 9vVab + b
a — 100006

Question M-17 [S points]

A school has four clubs whose members are students in this school. Each club has 177 mem-
bers. Every two clubs have 52 common members. Every three clubs have 23 common mem-
bers. There are exactly 11 students that join all four clubs. How many students join exactly one

club?

iy

L AFRA A NF L, B4
R, BRAFEH 2 AR

WANFAER SR REM—ANFEFERILA?
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Question M-18 [5 points]

Let P be the product of all the solutions of the equation

Va2 +2x + 700 — Va2 + 22 — 99 = 17.

Find the absolute value of P.

i’ P RIAEX

Va2 + 22+ 700 — Va2 +2x — 99 = 17

FRA 89 fig ey AR, K P &y {h.
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Question M-19 [5 points]

The figure below shows a network of 39 computers connected by 64 cables. If computer A is
connected to computer B by a cable, and computer B is connected to computer C' by a cable,
then computer A and computer C' are connected, even without a cable between them. At most

how many of the cables can be removed for the computers to stay connected?

THET39 6 64 FAHBEELR, WwRAXKEEZECLIR A oz B, LHK

$hikgen BAwm C, Nefm A fofm C L EA0EEE, BRI LA X%
#iE, R EXLQIRZ AL B, RS ALK AT AMAKR?

Question M-20 [5 points]

In the figure shown below, ABF is a straight line. ABCD is a rectangle with AB = 86 and
AD = 38. ABEF is an equilateral triangle. ABC'F is an isosceles triangle. Find the area of
ACDEF.

THEY¥, ABE #—#A%. ABCD Z¥7#, AB =286, AD =38, ABEF Z2%i =
A, ABCF 2—%E=AH. £ ACDF #@m#z,
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Question M-21 [6 points]

Given that a is a positive constant. When x is a positive number, the minimum value of

2

4
2+ L 140+ 14
X X

is 702. Find the value of a2.

Chra REMFH. ¥ o AEHKN,

2

4
2+ L 140+ 14
X X

AT RRAER 702, K o? A9MA.

Question M-22 [6 points]

In the figure shown below, O PQ) is a sector with ZPOQ = 60°. ABCD is a square. If the
area of the sector O P() is 144, and the area of the square ABC'D is S, find the largest integer
less than S.

TRY, OPQ #—EH, LPOQ =60°c ABCD REFH., LHEH OPQ &R
& ld4n, E£F5R ABCD #g@mAink S, K IF S 9:m KEH.

A B

Question M-23 [6 points]

If there are k distinct positive integers with sum smaller than 202020, find the largest possible

value of k.

e FH b ATRRE O EESY, Ef)TF 202020, K E 9 KT AEE
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Question M-24 [6 points]

How many pairs of integers (z, y) satisfy the inequality 23|x| + 7|y| < 217?

BBV IER (r,y) HEREX 232+ Tyl < 2172

Question M-25 [6 points]

Let S = {20x + 101y | x, y are nonnegative integers}. Among the positive integers less than

10000, how many of them are not in the set S?

xS = {200 + 101y |z,y A D9 EH}, £ T 10000 89 E & F ¥, A% VAR
S F?

Question M-26 [8 points]

Let S be the set of positive integers less than 236. Given that any n-element subset of .S contains

two elements that are not relatively prime, find the smallest possible value of n.

KSARTAENT 236 G ER-KGEL, O SHIE—NESHn NTLEHTEL—R
SN T E . K n 9T AL,

Question M-27 [8 points]

Let
S = {n | nis a positive integer less than 100000, the product of digits of n is 120 }

Find the number of elements in S.

i

S={n |n &/IF 100000 & EEHK H n b9 &2 8 F 69 RAE 120}

K S P AFENE.
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Question M-28 [8 points]

Let S = {1,3,5,...,35} be the set containing all positive odd integers less than 36. For a set
A that is a subset of S, define f(A) to be the sum of the elements in A. If f(A) = 36, we say

that A is perfect. Among all the subsets of .S, how many of them are perfect?

KRS ={1,3,5...,35} AT 36 BWEFHEL T ISHTELA X f(A) A
AFHRLFENF. & f(A) =36, A AMMATENESL. S 9FEF, ALAR
T E 7

Question M-29 [8 points]

Let P=1x 3 x...x 999 be the product of the odd positive integers less than 1000. Find the

largest integer k such that 3* divides P.

B P=1x3x...x999 )T 1000 #9EFHKGRA, KR KIEHK k1247 35 T A

ik P
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Question M-30 [8 points]

Given that a, b, z and y are real numbers such that

ax — by =16
a’a® — b2y =23
a*z® — b3y® =33
a*z” — bty" =48

a’z? — by =K
Find K.

Chra, b, v KRy AFHE

ax — by =16
a’z® — b2y =23
a*r® — by° =33
a*r” — bly" =48

G5l'9 o b5y9 —K

K K,
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