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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 J-01 [4 points]

The 2020 students in a school are divided into 7 groups to compete in a game. Any two groups
can have the same number of students. What is the minimum number of students in the largest

group(s)?

—FRA 2020 2F A, W RFXLFEHRT BRBTEFH R, EEHATUAA
AR AR, RAARR S EE S B ILPA?

Question J-02 [4 points]

There are 11 students that took part in a mathematics exam. By taking 10 students at a time

and sum up their marks, the following 11 sums are obtained:
749 743 740 737 733 729 726 723 718 714 708

What is the lowest mark scored by these 11 students?

A A2FAES B FER, R 10 2F A0 pHmik, F8)ATH 11 Adfe
749 743 740 T37 733 729 726 723 718 714 708

i 11 A2 &5 H A A TUH?

Question J-03 [4 points]

. 3 .
Tianying Company has N employees, 3 of them work in the Johor branch, and 15% of them
work in the Penang branch. The remaining 437 employees work in the headquarter in Kuala

Lumpur. Find N.

ﬁ%&ﬂﬁAfﬁﬁlw-%ml&%% TR, 15% 69 R T AEARI SR, R 49 437
&ﬁl&%%ﬁé%o$Nc
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Question J-04 [4 points]

If m and n are positive integers such that n®> = 18000m, find the smallest possible value of m.

Cdm Hn ZEEKHE n® =18000m, K m #9& I TReAE,

Question J-05 [4 points]

In the figure shown below, ABCD is a kite. Given that AM = 15, C'M = 48, and the area of

the kite is 1260, find the perimeter of the kite.

TEY, ABCD ZRRAFH. € AM =15, CM =48, REH ey @mMmA 1260. K
RET5 69 Bl K o

Question J-06 [4 points]

There are two balls, one red and one yellow. The volume of the yellow ball is 72.8% more than

the volume of the red ball, while the surface area is % more. Find z.

A4k, —kBad, —BFHé., RROGERRLaKG K 728%, k@b iaokey
X 2%, Kxo

Organized by XIAMEN UNIVERSITY MALAYSIA Page 2 of 11



CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2020 JUNIOR CATEGORY

Question J-07 [4 points]

Hy —6x 294 a 6x + 11y
17x +8y 577 172 — 8y’
Iy —6x 294 . 6x+ 11y
17x+8y_ﬁ’ - 17x—8yo

Given that x and y are real numbers such that

CHar 5y AFEHE

Question J-08 [4 points]

Given that all the two-digit positive integers are divided into 5 groups such that the sum of the

numbers in each group is /N. Find V.

FrrA B0 2R S A, REFEENFHRE No £ N,

Question J-09 [4 points]

If @ and b are real numbers such that a — 23 # 0, 3b + 37 # 0, a # 3b + 60 and

2 2

_ —3b— 60
«_23 3137 @+ 69,

find the value of 3ab + 37a — 69b.

Ehra 5b 2EH. a—23£0, 3b+3740, a#3b+60 1

2 2
a—23 3b+37

3b—a+60

K 3ab+ 37a — 690 4918,

Question J-10 [4 points]

How many four-digit numbers leaves a remainder of 7 when divided by 13?

HET AN RIE VL 13 AR A 72
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Question J-11 [5 points]

The figure shown below is a regular 9-gon. If the acute angle between the diagonals AB and

CD is z°, find z.
TRITA—ENAR ., BNA%K AB 5 CD ks Aah 2°, Kz

c

Question J-12 [5 points]

In the figure shown below, DE//AB, AD : DC' = m : n, where m and n are relatively prime
403
positive integers and m < n. If the area of the shaded region is =20 of the area of the whole

triangle AABC, find the value of n.

THEY, DE//AB, AD:DC=m:n, £F m BZn RERGEEKEIL m < n. 4=

R E GO E L RN AT AABC &R % £ #1E.

C
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Question J-13 [5 points]

How many pairs of positive integers (x, y) satisfy the equation 101z + 20y = 1010101?

K% It EEH (2,y) HETAZX 101x + 20y = 1010101 ?

Question J-14 [5 points]

Given that
Ty _ 110 Yy _ 132
Hz+12y 217 10z + 11y 23~
Find the value of x + .
& s
Ty _ 110 Ty 132
1z +12y  21° 10z + 11y~ 23°

Question J-15 [S points]

Given that
(1+2z)+ (1 +22)* + (1+32)° + (1 +42)* + (1 +52)° = ap + a1 + aox® + ... + ags2™.

Finda2+a4+a6—|—...+a24.

& %n
(14+z)+ (1+22)* + (1+32)> + (1 +42)* + (1 + 52)° = ap + a1z + apz® + ... + agsz®

zjfia2+a4—|—a6+...—l—a24o
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Question J-16 [5 points]

A school has four clubs whose members are students in this school. Each club has 99 members.
Every two clubs have 33 common members. Every three clubs have 11 common members.
There is exactly one student that joins all four clubs. At least how many students does this

school have?

Con— A FZRA 4 NFR, FAFAWANIRZRGFE, BNFEH 9241,
BEANFAEABEALERER, FEANFAA NN EERAR, BA—EZFERAITA
FAMER AN, XEAFERR VA IUzFE?

Question J-17 [5 points]

Find the sum of the real solutions to the equation

1 N 6 3 N 4
r—12 x—-14 z—-17 x-—11

K AL X
1 N 6 3 N 4
xr—12 x—-14 x—17 x—11

89 P SR R Fa

Question J-18 [5 points]

Let

=5

where |z | is the largest integer not larger than x. Find the sum

ay + as + ...+ aogo-

n
=)
EF |z] RAKRT o 9mKAEH. K

ap + ag + ... 4+ asgo
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Question J-19 [5 points]

Let
S = {r | r is the remainder when n* is divided by 100, where n is an integer} .

Find the sum of the elements in S.

i

S={r|r Zn> KX 100 894, £+ nREHK)

K S LKA,

Question J-20 [S points]

The horizontal cross section of a swimming pool is a rectangle, while the vertical cross section
is a trapezium. The figure below shows the vertical cross section of the swimming pool. The
shallow side of the pool AD has height 100 cm, while the deeper side BC' has height 180 cm.
The pool is originally full of water. After the water level drops by £ cm, the pool only left with
77% of water. Find the value of 10k.

— KK TFERA KT, A@AKT. TR TAKECH A @, KibXxig—
A AD 85 E A 100cm, Ke9—3i BC 895 K 2180 cme 145 87K e 69 K 2 % 49,
KB THET kem &, KERTF 77% 69K, K 10k 6944,

A B
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Question J-21 [6 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 N. Find the last three digits of NV.

FrE &3 1,3,5,7,... 69T E 10 WEAL—A, #AEF 135791113151719 EAN 15
28 R ATE n TELE—RAFE -/ 2017 28 N, K N 8RB =424,

Question J-22 [6 points]

In the figure shown below, ABF is a straight line. ABCD is a rectangle with AB = 74 and
AD = 34. ABEF is an equilateral triangle. ABC'F is an isosceles triangle. Find the area of
ACDEF.

TEY, ABE #—HA%. ABCD ¥ 75#, AB="T4, AD =34, ABEF 2% =
A, ABCF 2—%E=AH. £ ACDF #y®m2,

Question J-23 [6 points]

Given that a, b, c are three positive integers. The greatest common divisor of a and b is 540, the
greatest common divisor of a and c is 504, and the least common multiple of b and c is 83160.

If m is the greatest common divisor of b and ¢, find the largest possible value of m.

CHa, b, c ZHAEEHR, o 5b OIRKLAEHA540, a 5c 9 KNEHHK
A 504, b Sc B9 ADNIEHAZ 83160, Em 2 b e BIRKAEH, Km B9RK
T et o
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Question J-24 [6 points]

Let S ={1,3,5,...,99} be the set containing all positive odd integers less than 100. For a set
A that is a subset of 5, define f(A) to be the sum of the elements in A. What is the maximum
number of elements that A can have if f(A) = 1900?

’S ={1,3,5...,99} ANTF100 W EFHEE, FTFT S WTFTELA =L f(A)
A A PR ALK, & f(A)=1900, A &5 HILANTE?

Question J-25 [6 points]

Given that the degrees of the four internal angles of a quadrilateral are a, a + d, a + 2d, a + 3d,

where a and d are positive integers. Find the largest possible value of d.

Ll — AWAHGEGANARN AGEXED> A a, a+d, a+2d, a+3d, E¥ a 5d #
R EEH, Kd o9 KT,

Question J-26 [8 points]

Given that a triangle is such that each of the three side lengths can only be one of the six integers
7 10 13 16 19 22

How many such triangles are there?

Cdka— = A 89 = KA L RA VAT ~ARKZ T 6 —A~
7 10 13 16 19 22

% VA X =R
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Question J-27 [8 points]

A right-angled triangle is called perfect if the lengths of all three sides are integers, and one of

the sides has length 100. How many perfect right-angled triangles are there?

R —AAZAH A KRARAESY, LELP—AKFTI100, KMNAZ=AH AT
EZAF. AZIVANABAA=ZATRTEN?

Question J-28 [8 points]

Let S be the set of positive integers less than 100. Given that any n-element subset of S contains

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

XSEAFADNTFI00 W EEFKGEL, L SHE—NEAn ATLENTEL—Z
SHANTRERYLE, En o9 DT H/E,.

Question J-29 [8 points]

Let
S = {n | nis a positive integer less than 100000, the product of digits of n is 180 }

Find the number of elements in S.

X

S ={n|n &/ F 100000 &9 .E &K H n 69 &2 5 F 4 FAREZ 180}

K S P AFEONEK
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Question J-30 [8 points]

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

axr — by =7
a’z® — b2y® =22
a*z® — b*y® =69
a*z” — bty" =216

a’z? — by =K
Find K.

Chra, b, v KRy AFHE

ar — by =7
a’x® — b?y? =22
a*r® — bPy° =69
a'z” — bly" =216

a5x9 o b5y9 —K

K K,
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