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Happy Olympic Math Series for the
American and Chinese Children

The series are the collection of problem sets of elementary mathe-
matics edited and translated from various mathematics competitions in
China and other countries. They are edited based on China Educational
society mathematics Competition Program by a group of mathematical
education workers.

About the author: Mr. Gong Jing is a member of the Chinese
Mathematical society and was the gold medal coach for the 2007 Olym-
pic math competition. He excels at teaching mathematical games, stim-
ulating interest in math, and teaching a mathematical thinking method.
In addition, he has traveled extensively in the United States speaking a-
bout his teaching methods and learning about American math curricu-
lum,

The characteristics of the series.

1. Simplicity, giving prominence to the beauty of math;

2. Emphasis on mathematics thinking method;

3. Written in both English and Chinese;

4. A widespread selection of problems from both Chinese and A-
merican math curriculums;

5. Interesting, living, operational and effective.
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According to the outline of junior middle school mathematical contest of &
Chinese Mathematics Association, the contents of the first area of studyr
“number”include.

V,E"V?ﬂ.,imi"i. T

= » Decimal,and various numeral systems, divisibility ¢
) « Prime and composite numbers, Greatest Common Divisor (GCD) and JJ
“ Least Common Multiple(LCM) iy

» Even and odd numbers,and even odd number analysis
» Division with remainder and remainder application

i
P T

3 » Square number or perfect square
y « Factorizations and calculate number of divisors
« The concept of national number and its representation !

v

¥ « The concept of irrational number and its representation :
» Real number and its law of four fundamental operations T
+ Divisibility of algebraic expression with whole number coefficients and £
*, simplifying radicals and rational and irrational fractions which includes:iden- 31
i tical transformation,rationalizing denominator.
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[%) 001Y What number is an odd integer.contains the digit 5.is divisible by

11.and lies between 127 and 13%?
BRI BCR A RCE BT ST LI 11 B AT 122 513° 2|
RN feak 11 i H e 4+ 47
[#]1002) Ina “Fibonacci”sequence of numbers,each term is the sum of the

previous two terms. The first term in such a sequence is 2 and the 9 th is 5. What is
the eighth term in this sequence?
FERE AT b, FIHURRAE BT AR, EHINRE TN 2,58
9 I H 5, [R5 8 WL 2
BR&EF 2HH
28006 proor

1, 2" 2t B
[003) 5+ oo+ S5+ S+ e =

22007 22008

[004Y The first 9 positive odd integers are placed in the )

magic square 5o that the sum of the numbers in each row, column,

and diagonal are equal. Find the value of C+E.
Ko 9 N IEATBURTEL) AP BB i Fixt A [0 [£ | 3
KT MBFMAE., 5 CHE B
[005) A three-digit number is divisible by 8. 12 and 18. The number is be-

tween ;

— A ZRCT LA 8,12 #1018 FER . [N T N HIBE A= a2

A. 110,119 B. 120,139 C. 140,159 D. 160,179

E. 180,199

[006] in how many ways can a.b.c. and d be chosen from the set {0.1.2,

48} so that a<Ch<Cc<Id and a+b+c+d is a multiple of three?

A Z DR AN (0,1,2, - 8 ERH aybyeod fll a<<b<lc
<d, I H atbtetd B3RS

[#1 007] In a pack of construction paper-.the numbers of blue and red sheets
are originally in the ratio 2 : 7. Each day.l.aura uses 1 blue sheet and 3 red sheets.
One day.she uses 3 red sheets and the last blue sheet.leaving her with 10 red sheets.

How many sheets of construction paper were in the pack originally?

7 — 4 s L ACAR L o 68 AT 4R IR B LUl 2 2 7. S5 4ifg
92
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KA1 kAR 3 KAk, — K0 T 3 KL AR ERIG 1 Kk @R,
HEHRT T 10 R BB, WERA—EERALKR ALK
BR:RAT xR,
[008) Out of 10 different natural numbers except 0,3 numbers are chosen.

The sum of 10 numbers is 55, The sum of the rest of the numbers is % of 55. What is

the largest possible product of the 3 numbers?

MFIH 5580 10 DARIMWIEZTHRE P . HH 3 MEE 2 TR
R 55 0 ML B0 = MU K F .
A. 280 B. 270 C. 252 D. 216

[#1] 009 Each male honey-bee has a single female parent while each female
honey-bee has both a male and a female parent. How many ancestors has a male hovey

bee in the 8th generation?

B SUE B W (LA B AR R T A RUME R A A L RE R . [R)5E 8 AR
BREAZLANHE?

BR:FERELPZRZOGHTLE,

[010)] An integer is composed of three digits. The first digit is even. The sec-
ond digit is five less than the first digit. The third digit is three less than the first. If
the integer is divisible by five, what is the three digit integer?

— A B ORI S B 5. A K
ELEE— P/ 3. AR EEEHE 5 BIR XN =R D7

[011) Jonas takes a two-digit number and subtracts the sum of the digits

from it. Which of the following answers is a possible result of the calculation?

TR T0 A — A P AL B0 22 HA LR A R . TR T B R — A

AR ITR AR
A. 35 B. 49 C. 36 D. 37

[%)012Y 1f r,y is integer. 17| (2x+3v) - then please prove: 17| (9x-+53). Or
if 17](92+5y),then please prove; 17| (2x+3y).

FH oy NEHGH 20+3y.90+5y Z—HRERE 17 BER AR
Redk 17 #8, KXUEW AR,

3Q
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BN .id 4x(2x+3y) 5 91+5y Zlﬂ%ﬂé?‘i\f' )ﬂ%l‘?k&)ﬁﬂiﬁﬂe

ive and neegative.

e enough and

[013) To understand the value of y= %-{— 212 +21—3+ see = 1

% , Helen draws the figure (1), Draw a figure to show n=11, what .

would be the value of y7
FERCE I B IR TR y= 5+ o oo hoefly e @
HERAnE2O R MARFRAGLAEE. RERT -4, 3
n=118F,5k y H{E.
[61 014 1f N=13xy452,and 792| N,then N= .
B N=13zy45z,BE8 792 BMEEL,R N,
BAR:792=8X9X 11,4 A4k 8.9.11 ka4 LHE,

[015) 1f p,q, 2% L

and qu_lare the integers,and p>1,¢>1, what is the

value of pq?

%p,q,z‘?p 1 2” L maeny 36 H p>1,0>1. K pg B9fH.

[016) If 2,y are the integers,and 5| (x+9y). Please prove:5| (3xr+2y).
o,y WHER,H 5| (x+9y), RIUE 5] Bx+2y).
[017) 1 8|N,N=z1527y,and N=11m+5(m is a integer) ,then x+ y=

p
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RAMNE N=x1527yZ S HREH . E N 11 KBRS Moty %ETF
[018} Known:x,y,z are the different natrural nubmers. If (x,y)=1,(x,z)

=1,(ysz)=1l,and x|yt z,ylx+z,2z|x+ y,then = yy= yz=

EOR PR E AR B =1 8 R x,y. 2, 45 H A EEFHA K
BER = RO IR .,

K019]) If x,y are the prime numbers.and z+ y=2008,Please prove:6|(x—y).

EHax.yWHEE,H x+y=2008,3KiE 6| (x—3y).

[020}) as by cyd, x are the integers, and are not equal to each other. If
(r—a)(x—b)(x—c)(x—d)=9,Please prove:4|(a+b+c+d).

FHab.o d BEERAHENER ABKE  HEEN(z—a)(z—b)
(x—c)(x—d)=9,KRIF 4| (at+bt+ct+d),

[021) The product of the HCF and LCM of two numbers is 384. If the
difference between the HCF and LCM of them is 8,then the sum of the two number is

B BB KA ABMEB /N AFEEREIRIR N 384, HRIXAAROM
BAAMEEEANEP 1 ALS 14K SRR MR MEEZ D

A. 48 B. 40 C. 36 D. 24 E. 18

Thinking Strategy
The problem 014 is studying divisibility of composite

¢ numbers. The following theorem is very helpful:

Theorem:If(a,b,c) =1 and they are relatively prime in ¢

pairs,and a| N,&| N,c| N,then abc| N.
The problem 021 can be solved by using the formula:(a,

$b) s labl=a-b

5 &
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[022) The left most digit of an integer that is 2000 digits long is 3. In this in-
teger.any two consecutive digits must be divisible by 17 or 23. The 2000th digit may

be either “a” or “6”. What is the value of a+ 57

— N 2000 B BERME ~NEHFER 3. XM P EHEESH™
AN R EROER T LA 17 B 23 BBk . X N ERA NIRRT U @ B0,
atbWEEEZ DT

A.3 B. 7 C. 4 D. 10 E. 17

[023) How many five-digit positive integers.divisible by 9,can be written u-
sing only the digits 3 and 67

A %A AOLIE BT LAgE 9 B, 3F H AL 805 3 F1 6 M p?

A.5 B.2 C.12 D. 10 E. 8

[024) When a positive integer N is divided by 60,the remainder is 49, When
N is divided by 15,the remainder is

ERE N BRLL 60, REE 49, N R 15, 2% EE 7

[025) The sum of five consecutive integers is 75. The sum of the largest and

smallest of these five integers is X

EESERNME 75, XA ERTHBERESB/MEZ 5T
%7

[026)] The 6 members of an executive committee want to call a meeting. Each
one of them call 6 different people,who in turn each calls 6 other people. If no one is
called more than once,how many people will know about the meeting?

— A RELSHEBARABERAF KRS, X6 ZMABFAK 61
FTRTHFE.8MTEXAZEN 6N TRENTHRIE. H#8 AR AH
BRT K. AE S ANREET S "

A. 18 B. 36 C.216 D. 252 E. 258

L& 027 1f 2.3%a,please prove:24|¢a®—1).

LR o NEEYE 2 A3 BERLRIE 24 (P — 1),

A6 SR B S A 6k,6k1+1,6k+2,6k13,6k1+4,6k+
Sk, g Fa REEK 2 3 8%, 0 REE LA 6k+1 X 6k +5 69 H X,
HutAHTHE, LTI 6b+5 5 & 68 —1. (BN 68 a%3%5),

56
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[028] 1f p and ¢ are the prime numbers,and (7p+¢g).(pg+11) are the
prime numbers. then (p* +¢")(g" + p?)=

B p.q MR IFH 7Tp+q 5 pg+11 ERIELIHTHE(p* +¢"
(" + pOHIHE .

[ 029) Find the abc(a,b,c are the positive integers). Make the surn of an-

other 5 three-digit numbers,that is constructed from a.b.c,is equal to 3167,

R—A Z A Babe (A a b BEIEREED EHBH a.0.c AT
SNE A E AR S IFSE T 3167,

BRI AT arb,c 9REFA, A A ERWER KR,

[030) 1In abed,the (a+b-+c+d) is the square number. And dcba is 4995 lar-
ger than abed. Explore all four-digit numbers as same.

PO B abcd BB FEZ M a +b+ct+d B — D578, BE B F

IR B A F) # b LE IR B K 4995, 3R HH AT AT SX RE B9 PO 47 80

[031) When the numbers +/36.35.2.35. 19 and 5% are arranged from smal-

lest to largest,the correct ordering is

#+/36,35.2,35. 19 F1 57 M/NEIKHER: ] N 31 BF—HE P 2 IE 42

A.5%,35.19,35.2,4/36 B. 35.19,35. 2,5%, /36
C.5%,+/36,35.19,35. 2 D. /36,5%,35.19,35.2

E. +/36,5%,35.2,35.19
[032) Which of the following expressions is the largest?

TR Rk U IR K7

A.l B. L & H—L 3
T b,
D. 1 E <1_E)
6

[033) Which of the following is the largest?
T HUEE— A B fE e K7
AL 2103 B. 2" C. 4° D. 67 E. 3°

7S



