CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-01 [5 points]

1 68
If a, b and c are positive integers such that a + —1 = 3 find the value of c.
b+ —
C

1 68 .
?Ea, bE\C i%.ll%%é{(’fi’fg‘ G+—1:1—3, j’\C él]'té_o
b+ -

Cc
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-02 [5 points]

Given that the positive integer N is divisible by all the prime numbers that divide 2016, find

the smallest possible value of N.

Lo EHEHK N REAPTA AL TR 2016 69 KR, K N 69T R,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-03 [5 points]

In a mathematics competition, the ratio of the points scored by Ailan to the points scored by
Beiling is 4 : 3, the ratio of the points scored by Beiling to the points scored by Dingdang is
also 4 : 3. If the total points scored by Ailan, Beiling and Dingdang is 259, find the points
scored by Dingdang.

B—REFERP, ZLZHEO2EE NETFO»HZILEL: 3, NRITFHHK
5T S iF0 R Z b2 4: 3, BRAVZAFTIFH SR Z A2 259, KT L0 %K,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-04 [5 points]

In the figure below, AB is the diameter of the circle, P, ), R, S are points on the circle so that
AP =PQ=QR=RS=5B.

If ZRAS = z°, find z.

THRY, ABRRAAZ, P, Q, R, S AR Leyvg 547
AP =PQ=QR=RS =SB

E/RAS =2°, Kuzo

"
U
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-05 [5 points]

As shown in the figure below, ABC'D is a square. The midpoints of the sides of ABC'D are
joined to form the square A, B;C D1, the midpoints of the sides of A;B;C}D; are joined to
form the square A, BoC5Ds. This process continues to form the squares A, B, C, D, n > 1.
If the area of the square ABC'D is 2048, find the area of the square AgBgCsDg.

TR AT, ABCDRZ —ANETFH . ¥ ABCD BN 69+ &AL R# T2 E T
75 AiB1C1Dyo ¥ A1BiC1Dy &1 89 % & E AL R AT B IE T 5 AyByCoDyo AT E A
AR VUFE EGH A,B,C,D,, n > 1. & EFH K ABCD & & A2 2 2048, K E7
7 AgBsCsDg 89 #1 4R o

Cy
D C
Dy B
A A B
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-06 [5 points]

Let N = /20212 — 20202. Find the integer closest to V.

% N = /20212 — 20202, K |3 N 9K,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-07 [5 points]

The faces of a cube with side length 10 is coloured red, and then the cube is dissected into 1000
small cubes with side lengths 1. Among the small cubes, how many of them carry at least a red

face?

ALK 100 2Rk @ik L&, HRA 1000 MK A 18 h 27tk &
B E AR, AN 2 FRE D — @ik e
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-08 [5 points]

In the figure below, AP : PB =9 :7, AQ : QC = 4 : 5. Given that the areas of AABC and
AAPQ are S; and S, respectively. If S} and S, are integers, find the smallest possible value
of 51 + SQ.

THEY, AP: PB=9:7, AQ : QC =4 : 5. &% AABC R AAPQ & & R5 A
7\1‘751 &SQ, ﬂ_Sly\SQ%B?%%ﬁ, /‘J"\S1+SQ€’/J}}%’J‘T’T5E{§.°

A
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-09 [5 points]

If x is a positive number such that vz + 582 + /= + 1 = 83, find the value of

Vi +582—+vVr+1.

ChoEd o HRTAX Ve +582+Vr+1=83, K Vo+582—Va+1 t9fh,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-10 [5 points]

A cube and a sphere have the same surface area. If the volume of the cube is 1/, the volume

o\ 2
enclosed by the sphere is V5, find 7 (72) .
1

— ANz TR — AR MR @A, R ZFTRGERBRRETV,, HKGKRLZ,,

/]L\Tr(vl) o
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-11 [5 points]

N students are sitting in a classroom that has 100 seats. A teacher asks some questions and find

1 1 1
out that 3 of the students are females; 3 of the students wear glasses; 1 of the students do not

1
have calculators; - of the students do not speak Chinese. Find the value of N.

ﬁNﬁ?iﬁE*@ﬁMM&@&%ﬁiﬂo%WMT*%M%B,K%ﬁ%%#
i%#i,%%#iﬁﬁ%%,i%#i&ﬁﬁﬁm,%%iiiéﬁﬁﬁoiN%
1,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-12 [5 points]

Among the positive integers less than 1000, how many of them are divisible by 6 but not by
15?

DT 1000 09 EEHF, A S VAT A 6 Bk, 1BRaEH 15 k9
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-13 [5 points]

Find the sum of the digits in the number 10'*" — 101.

K101 — 101 IAKW SR FZ A,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-14 [5 points]

If x and y are real numbers such that z + 2y = 5 and 322 + 7Txy + 2y? = 100, find the value of
42 + o2

EFax By REHFKH x4+ 2y =5, 322+ Toy + 2y% = 100, K42 +¢? 4914,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-15 [5 points]

Lingling travelled on a bicycle from town A to town D, passes through town B and town C.
From town A to town B, she travelled at a uniform speed of 12 km/h for 30 minutes. From town
C to town D, she travelled at a uniform speed of 9 km/h for 1 hour. Given that she travelled at
a uniform speed of v km/h from town B to town C, and this speed is also the average speed of

the whole journey, find the value of Gv.

Kt Bl AL AR AD, P ST B AC, ADNELA R B, dAE D
12N 2R GREHT 3004 AADACENMED, e AE 9N R A
BT 1. S4ahb Rl ito NEMHGRERDAB IR NHIC, miX L
AAZOFHRE, Ko6v #9ME.
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-16 [5 points]

The figure below shows a large equilateral triangle A ABC' with base BC, and five small equi-
lateral triangles with bases BD, DE, EF, F'G and GC respectively. If the perimeter of AABC

is 219, find the sum of the perimeters of the six equilateral triangles.
TR TA—NABC AR KFAL=ZAN AABC, UREN3HVABD, DE, EF,

FGAGC AR INFA=ZAR. H#AABCHREAKAZ219, KANFAZABGREK
Z A,
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-17 [5 points]

Given that o and 3 are the two roots of the equation 22> — 119x + 17 = 0, find the value of
«

a8
b«

Cora R fARFAZR 22 — 1192 + 17 = 0 89 A ANAE, di%Jrﬁ #9148 o

(0%
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-18 [5 points]

Given that x is a real number, find the smallest possible value of

=1 + Jz—2| 4+ ... 4 |z — 49| + |z —50].

)
-

IRy &, K

Pt
o
'8

e —1] + |z = 2| + ... + |z — 49| + |z — 50|

89 31 VT AE R
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-19 [5 points]

As shown in the figure below, there are multiple rows of congruent triangles inside a large
triangle. The positive integers are filled into the small triangles from left to right, row by row,
starting from the first row on the top. If NV is the 2021" integer from the left on the 2021" row,

find the last three digits of N.

de TR T, —ANAKEZABPARSZITIOEF AT, FEEHENIN=ZATF,
HME@E T, BT EHAR LGN FHE, 52021768 %2021 A% AN,
}ﬁN éﬁﬁ}éi'{ié’ o

/I\
2N/
NN/
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-20 [5 points]

In the figure below, AABC' is an equilateral triangle. The larger circle is inscribed in the
triangle, and the smaller circle is tangent to AB, AC and the larger circle. If the area of the

larger circle is 2079, find the area of the smaller circle.

THY, AABCRFA=ZAK., KAR=ZAHGAWER, mIBASMNE5 AB, AC AKX
RAar. & KEAG@ARA 2079, K/ H a9 @R,

A
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Question M-21 [6 points]

As shown in the figure below, ABC' D is arectangle. F isapointon ABwith AE : EB =1:2,
Fis apointon CD with CF : FD = 1 : 3. The line DF intersects the diagonal AC' at the
PQ

point P, and the line E'F intersects AC' at the point (). Find 840 x YTk

THY, ABCDRZ—"NKFHMH. EAAB LW — &/ AF: EB=1:2, FACD L
— e EFCF :FD=1:3, A% DE 53 A% AC X TE&P, mAXEF 5 AC

. ‘ PQ
3 ,‘.5\ o K 4 o
AT = Q T\SOXAC
F
D c
Y
P
A B
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-22 [6 points]

140 140 .
If n is a positive integer such that i T is also an integer, find the largest possible
n — n
value of n.
IR v e e 140 140 o N . . -
EnA— EEHAEF i MR, K n 89 KT R A,
n — n
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CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-23 [6 points]

Given that each interior angle, measured in degrees, of a convex 17-gon is a positive integer,
and «, (3, y are three of its interior angles. If & + 5 + v = 2°, find the minimum possible value

of x.

Ch—O+ LA HGE—NNAGERNREEES, Ha, 8, v LCHEF=AHA
HEHK. & a+B+y=2°, Ko 69& )T AL
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Question M-24 [6 points]

Given that a, b, ¢ are real numbers such that ¢ + 2b + 3¢ = 98, find the minimum value of

a? + b + 2.

Cdra, b, cZEHKH a+20+3c=98, Ka?+b>+c & IME.
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Question M-25 [6 points]

In the figure below, AD bisects Z/BAC, C'E bisects ZAC'B. AD and C'E intersect at the point
P. Given that AB = 12, BC =9, AC = 8. If AP : PD = m : n, where m and n are

relatively prime positive integers, find the value of m + n.

TRY, AD ¥4 LBAC, CE ¥4 LACB, AD 5CE #ax T % P, s AB = 12,
BC =9, AC =8, TmFkn RANERGEEHAEFAP: PD=m:n, Em+n
#8918,
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Question M-26 [8 points]

Find the area of the region in the plane defined by the inequalities |3z — 7Ty| < 84 and
13z + Ty| < 84.

ET@ LW RS X (30— Ty| < 84 % |30 + Ty| < 8457 % A KA @R,
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Question M-27 [8 points]

Given that a, b, c are positive numbers satisfying

ab + ca =323
ab 4 be =224

be + ca =275
Find the value of a2 + b + 2.
Efra, b, c RiHETALA

ab + ca =323
ab + bec =224

bc + ca =275

EH, K>+ 4+ 8918,
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Question M-28 [8 points]

The number 15 can be written as a sum of consecutive positive integers in three different ways,

as shown below.

15 =748
=4+5+6

=1+2+3+4+5
In how many ways can the number 2100 be written as a sum of consecutive positive integers?
de TR, A A kT A 15 B Rk 4 R A 8 Fe

15 =7+8
=4+5+6

=1+24+3+4+5

H % VAT ik T A 2100 B A ik 42 F 8 3% 64 F=9

Organized by XIAMEN UNIVERSITY MALAYSIA Page 28 of 30



CHEN JINGRUN’S CUP MATHEMATICS COMPETITION 2021 INTERMEDIATE CATEGORY

Question M-29 [8 points]

A triangle is called magic if all its side lengths are integers and its perimeter is equal to 99. If
two triangles are congruent, we say that they are the same; otherwise they are distinct. Find the

number of distinct magic triangles.

FAZABZ LG KRAREH ARG F KL, AMNMFECAVF=AH. ZANSZ
AMASF, EMHLCMNMR; GRUEARN AT K704 = A 7 892
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INTERMEDIATE CATEGORY

Question M-30 [8 points]

We say that a positive integer 7 is lovely if there exists exactly one integer m satisfying

28< n <29
29 n+m 30

Find the number of lovely integers.

doEn B—ANEEKBBH —AEEHL miEiF

% _ o2
29 n+m 30

W] ZATBEn AT %8R KT RS
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