B.
9.

10.

11.

12.

Short Answers. (Each problem is worth 5 points for a total of 40 points)
A certain kind of LED displays several 4-digit numbers such that each digit is produced by 2 to 7
line segments as shown in the illustration below. When rotating this LED, it will display other
4-digit numbers. Take note that 0 cannot be the leading digit in each of these four-digit numbers.
Likewise, when the four-digit number 2015 is rotated, there are no changes in digit 1, so it is
considered non readable, thus, it becomes meaningless. What is the maximum difference in the
values of the original 4-digit number with its rotated version?

234567890 [FOT

Mot dang dén phat quang biéu dién cdc sé cé 4 chit s6 sao cho moi chiv s6 déu bao gom 2 dén 7
doan thang nhie biéu dién trong hinh dudi day. Khi xoay dén phdt quang nay, sé sudt hién sé cé 4
chit s6 nita. Lueu ¥ rang sé 0 khong la chiv s6 diing dau ciia cdce s6 c6 4 chik sé trén. Khi xoay, ¢é chir
$6 tré nén vé nghia hodc biéu dién mot 6 khdc hodc van chi sé ban dau va ¢ chiv sé biéu dién sé
khac vi tri chir $6 ban dau. Vi du khi $6 ¢6 bén chir s6 2015 dwoc xoay, chir 56 1 s6 bi thay doi Vi tri
trong 6 cuia né va né dwoc coi la khéng doc diege. Hoi khi xoay cdc biéu dién dén phdt quang nhu
trén, hiéu lon nhat cé thé ciia sé ¢ 4 chik s6 ban dau va gid tri cua $6 dé6 sau khi xoay la bao nhiéu?

After completing the 15x15 whole number multiplication table 13]14]15
according to the existing property, what is the sum of the 15 158 149 23’0
numbers in the diagonal? 2111110
Hoadn tat bang 15%15 cac 6 tw nhién duwoc sa"p xé}) theo mot qui ludt 272829
nhdt dinh ¢ phia bén tay phdi. Tinh tong 15 s6 nam trén dwong chéo? 35 34 33 23 22 21
119118117 107!2
Given:2x2—-3=1;3x2-4=2;4x2-5=3;..:9x2-10=8. 120121122 132133

What is the simplified value of

LI IS S U A OP .
2x3 3x4 4x5 &x9 9x10

Biét: 2x2—=3=1;3x2-4 =2, 4x2-5=3; .; 9x2-10=8.

, | ) 2 3 7
Tinh gid tri biéu thirc: x 27 + X2+ X2 o ——x 2%+
2%x3 3x4 4x5 8x9 9x%x10

X2+ x2°9

x2°?

There are three pipes in a pool. Pipe A and pipe B are for filling the pool with water, while pipe C
is for emptying. At the start, pipe A was opened to fill the pool. Later, pipe C was accidentally
opened. It took the maintenance 8 hours to discover this and the pool was already 2/3 full. So, the
maintenance immediately closed pipe C and opened pipe B to let the water fill in. After 2 hours,
the pool was finally full. The maintenance also discovered that in the entire operation, the amount
of water released by pipe C in is twice the amount of water filled in by pipe B. How many hours
will it take for pipe C to empty the pool?

C6 3 dwong ong trong mot bé boi. Ong A va ong B diing dé diea nieée vao con éng C diing dé thodt
nieée khoi bé. Liic dau ong A dwoe mé dé bom nwée vao bé. Khi do, ong C vé tinh dwoc mé. BY
phén sira chita mat 8 tiéng dé phat hién ra diéu trén va lic nay bé da day 2/3. Déi sira chita ngay
ldp tirc dong ong C va mé ong B dé dwa mede vao. Sau 2 tiéng, bé cudi ciing da day. B6 phdn sira
chita ciing phat hién ra rang trong sudt qud trinh trén, lirong nwede dwoc thodt ra bang ong C gdp
d6i lwong nude dwa vao bang éng B. Hoéi ong C mat bao ldu dé thodt hét nuée trong mot bé day?
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13.

14.

15.

16.

The IMC Organizing Committee needs to arrange transportation for all the delegates of a certain
country. The minibus cannot accommodate more than half of the passengers of the shuttle bus.
It is known that one shuttle bus and one minibus can accommodate 60 delegates. One shuttle
bus and two minibuses can carry exactly 1/3 of the delegates. If the committee arranged 7
vehicles for transportation (either shuttle buses or 3 mini buses), then each delegate can have
their own seat. How many delegates does this certain country have in all?

Ban t6 chite IMC can sdp xép phirong tién di chuyén cho cdc dai dién ciia mét quoc gia trong
dé mét chiéc xe buyt mini ché dwoc it hon mot nira s6 nguoi mot chiéc xe buyt chuyén dung cé
thé ché. Biét rang mot chiée xe buyt chuyén dung va mot chiéc xe buyt mini ¢é thé ché 60 nguwoi.
Mot chiéce xe buyt chuyén dung va 2 chiéc xe buyt mini chi ¢é thé ché 1/3 s6 dai biéu. Néu ban
16 chirc sdp xép 7 xe buyt (chuyén dung va mini) thi sé vira dii ché ngéi cho cdc dai biéu. Hoi
quoc gia trén ¢é bao nhiéu dai biéu?

Let the area of trapezoid ABCD in the figure at the right be 1 square unit c

with AB//CD, EFJ/BD, GHJIAC, AB = 2CD, AP = PC, BQ = OD, and Fl‘
A B

S) =Supoc T Sacres S = Saupr T Sason - Find the difference between

E
S1 and Sg.
Dién tich ctia hinh thang ABCD trong hinh bén phai la 1 don vi vuéng. Néu AB//CD, EF//BD,
GH//AC, AB = 2CD, AP = PC, BQ = QD va §, = S,,0c + Sagre » Sy = Suapr + Suson -

Tinh hiéu giita S; va S,.

Refer to the figure at the right. Attach the two same-sized sectors to each
to each end of the sheet of rectangular pieces of paper of 16cmx12cm so / \
that it will be folded into a cylinder. Select the appropriate numbers as the — ’

side length, radius and central angle such that the volume of the cylinder

will be at the maximum. What is the volume in cm>?

Tham khao hinh bén phai. Déan hai hinh quat cing kich thuée vao 2 dau —____
cua mot to gid'y hinh chiv nhdt kich thude 16cm=12cm sao cho né cé thé \/
duoc gcfp lai thanh mot hinh tru. Chon chiéu dai canh, ban kinh va goc

thich hop sao cho thé tich hinh tru dwoc tao nén la I6n nhdt cé thé. Hoi thé tich dé la bao nhiéu?

The diameter of large circle O is AB =10cm. OA and OB are taken as
the diameters to make circles O; and O, and in the spaces of between

O and O, O and O,, two circles O3 and Oy are made so these circles 4
are tangent to each other as shown. What is the area of the

quadrilateral 0,0,0;0; in cm??

Duong kinh cua dwong tron lon O la AB=10cm. OA va OB duoc dung
lam dwong kinh dé vé cdc dwong tron tam Oy va O, va ¢ khodang trong o giita (O) va (Oy), (O) va
(03), hai hinh tron tam O3 va Oy dirge vé sao cho cdc dirong tron nay tiép xiic véi nhau nhi trong
hinh. Hoi ti giac O;0,030, co dién tich bdng bao nhiéu cm*?
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C. Problem Solving. (Each problem is worth 10 points for a total of 20 points)

17. There are three clocks: A, B and C. Clock 4 moves too slow, clock B moves normally and clock
C moves faster than the standard clock B. Now, reset clock 4 and clock C to 0:00 so that when
the minute hand of both clocks move in the same position, clock B’s time serves as the average
of the other two clocks. Then, when the hands of clock 4 and clock B move to the same location
as in the first time on the same day, the time in clock B and clock C show 11:30 and 12:36,
respectively. What is the standard time such that the minute hand is an integer?

C6 ba chiéc dong hé A, B va C. Pong A chay vdi véin toc chdm, dong ho B chay bang va dong
hé C chay nhanh hon so véi mét dong hé chudn. Chiing ta chinh lai dong ho A va C ¢ 0:00,
diing dong ho chudn. Khi kim phiit ciia hai dong hé trén ¢ cing mot vi tri thi ta chinh dong ho B
thanh trung binh céng hai dong ho trén. Khi kim phit ciia dong hé A va B & ciing mét vi tri lan
dau tién thi dong ho B chi 11:30 va dong hé C chi 12:36. Tim gior chudn lic nay, lam tron kim

phiit theo s6 nguyén.
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18. Each of the digits 1 to 9 is placed, one per [, into the I shape figure that was lying I |
on the table. If the digit placed inside each grey-shaded [] must be bigger than 2 j

than their neighboring digits that are inside the plain [, how many ways of doing

such kind of arrangement are there?

Take note that we only consider the position of ‘I’ as shown in the figure above.

Méi chit s6 tir 1 @én 9 duwoc xé}) vao mot 0 vuong trong mot hinh chir [ co dinh trén ban. Cdc
chit s6 dwoc ddt vao cdc é dwoc t6 den phai lon hon cdc chir $6 dwoc dat & cdc 6 tréng bén
canh tir 2 don vi tré lén. Hoi ¢é tdt ca bao nhiéu cach sdp xép théa man diéu kién trén?

Chii y rang chiing ta chi xét vi tri chiv I nhw trong hinh vé ¢ trén.

24



E"% 2015 E58 11 JE“IMC EFrE2E8” GrinsEX R
8
o 11th IMC International Mathematics Contest (Singapore), 2015

Grade 7 Contest Problem

Printed Name: Country: Score:

A. Multiple Choice Questions. (Each problem is worth 5 scores for a total of 40 scores)
1. It is know that equation ‘x—20’+‘x+15‘ =2015 has two roots x; and x,. What is the sum of
X1+X2

Biét rang phwong trinh |x —20|+|x +15 =2015¢6 2 nghiém x; va x,. Tinh t(fnng + X
gp g g

A. 2015 B. 1010 C.5 D.-5
2. What is the integer of the final result of 20i (—15i <—>12i?
15 20 50
Tim phan nguyén cia gid tri biéu thirc 20L <f15i <—>12i ?
PRATTISEYEn CHa 81 i 157720 750
A. 3601 B. 3612 C. 3630 D. 3631

3. A monomial of coefficient 1 and five variables a, b, ¢, d and e is in 2015% degree. How many
possible of such kind of monomials are there in all?
Mot don thire véi hé s6 1 va xudt hién dung 5 bién s6 a, b, ¢, d va e ¢é bdc la 2015. Hoi ¢6 bao

nhiéu don thurc nhu vay?

_ 2014 _ __2015! 2014 _ 2015
A. 2014 CS ~ 5)(2014-5)! B. 2015C5 = 5)(2015-5)! C. 2014C4 T 44(2014-4)! D. 2015C4 T 41(2015-4)!

4. Refer to the figure AABC at the right. BP and BQ trisect interior ZABC while CP and CQ trisect

ZACB. Given that /P =100° and ZQ = 130°, what is the size of £A4?
Xem hinh tam gidc ABC. Tia BP va BQ chia géc ABC thanh ba phan bang nhau, trong khi dé CP

va CO chia géc ACB thanh ba phan bang nhau. Biét goc P = 100° va géc O = 130°. Tinh géc A?
A

G \

B C
A. 115° B. 80° C. 65° D. 50°

1 1 1
3 3 3 + 3 3 3 + ek 3 3 3
0 +P+2° 30462 P+2°+3 34943 2014°+2015° +2016° — 342014 «2015 <2016

5. Let A=

and B= ! + % + % + ¢t FIIS , then which of the following is a correct statement?
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1 1 1
3 3 3 + 3 3 3 +0ut 3 3 3
0 +P+2° 3032 P+2°+3-3c3¢2¢3 2014°+2015°+2016” - 342014 <2015 2016

Biét A=

va B= % + 1 + 1 + ¢t L hoi nhdn xét nao sau day la dung?

23 2015
A. B—A is an integer (B —A la s6 nguyén) B. B+A is an integer (B+A la s6 nguyén)
C. B+A is an integer (B/A la s6 nguyén) D. A+B is an integer (4/B la s6 nguyén)

A simple mask has four regions namely as A4, B, C and D. These four regions will be painted using
red, blue and black such that the common boundary must not use same color to separate one
region from another. Compare the probability of painting the two eyes 4 and B with the same
color to the probability that they will be painted differently.

A. The probability that the two eyes painted with different colors is bigger.

B. The probability that the two eyes are painted with the same color is bigger.

C. There is an equal probability.
D. It cannot be determined.
Mot chiéc mat ng co bén vung duoc dat tén A, B, C va D. Bén viung nay duoc to mau do, xanh,
va den sao cho dwong ranh gidi khong dwoc sir dung mau giong nhau dé phéan biét cac vimg voi
nhau. So sanh xdc sudt t6 2 mdt A va B cing mau va xdc sudt ching duwoc t6 khdc mau.

A. Xdc sudt 2 mat dwoc t6 khdc mau la 16n hon.

B. Xdc sudt 2 mdt dwoc té cing mau la 1om hon.

C. Hai xdc sudt la bang nhau.

D. Khong thé xdc dinh dwoc.

If the sizes of each of the interior angles of an n-sided convex polygon are different, and each of
them is the multiple of 30°, then what is the maximum value of n?
Néu sé do ciia méi goc trong cua mot da gidc 16i n canh la khac nhau va deu la boi 56 ctia 30° thi
gid tri I6n nhat c¢é thé ciia n la bao nhiéu?
A.3 B.4 C.5 D.6

For all nonzero positive integer 7, what is the smallest possible sum of all the digits when 3n”+n+1
is expressed in decimal system (base ten)?

Vi tdt ca cdc s6 nguyén dirong n khong ké s6 0, tinh gia tri nho nhdt c6 thé cua tong cdc chir sé
khi 30’ +n+1 dwoc biéu dién duwdi dang thip phin?

Al B.2 C.3 D.4
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10.

11.

12.

13.

Short answer. (Each problem is worth 5 scores for a total of 40 scores)

Given: 4 =20202---02x  55---55 and B= 22---22 % 5050---50. Determine |4 — B |.

(15-digit number) (20-digit number) (15-digit number)  (20-digit number)

Tinh |4 - B|

1 a
= +
(x+15)(x+20) x+15 x+20

The expression where a, b are constants is known as partial

fraction decomposition of a rational fraction that express. It expresses the fraction as a sum of two

or more fractions with simpler denominator. Determine the numerical value of axb.

| a
= +
(x+15)(x+20) x+15 x+20

Biéu thic Véi a, b la cdc hang sé dwoc goi 1o thii thudt tach

mot phdn so thanh tong cua phdn so voi mau so don gian hon. Tinh gid tri cua axb.

Express 2015 in the form of ay— a; + a, —as +... where ap< a;< a; <az; <... and each of them is
power of 2 (for example, 1 = 2° may be denoted by ag). Then 2015 =

Biéu dién 2015 theo dudi dang ap—a; + a; —az +... trong do ap< a;< a; <az <... va mébi s6 ay,
ay, ... déu la lity thiva ciia 2 (vi du: ¢6 thé ay =1 = 2°) thi

2015 =

Given 5 positive integers x; < x; < x3 < x4 < x;5 satisfy x12+x22+x32+xj+x52S2015.

Determine the maximum value of x; — x.

Cho 5 s6 nguyén diwong x; < x, < x3 < x4 < xs théa man x> +x°+x>+x° +x> <2015. Tinh gid
guy G X S X2 S X3S Xyg < X5 X, XX, XS . g

tri lon nhat co thé cua x; — x;.

If a and b are integers that satisfy a +% =5b+ 4 =4, then what is the value of a + b?
a

A \ \ , A ~ ” ~ 6 4 , .7 . ”
Biét ava b la cac s6 nguyén thoa man a+ 5 =5,b+—=4, tinh gid tri cuaa + b?
a

27



14. It is known that 2(n + 1) = (n+ 2) =n

Compute the value: L<—22 +L<—23 +i<—24 +><><><+L<—214 +i<—215?
2¢3 34 45 14 <15 15«36

Biét2(n +1)—(n +2) =n.

ZED I EDR RO RPN L SEPILY
34 45 14 <35 15«36

1
Tinh gid tri <« +
2¢3

15. What is the numerical value of a (answer can be expressed in exponential form) when the

2015 n

polynomial x 1+ 2x37" is divided by x’ +x—6and gives a remainder of ax + b?

Tim gid tri ciia a (két qua cé thé dé duéi dang liy thiva) khi x*°7 + x*"'* + 2x37" quoc chia

cho x° + x — 6 va cho dw la ax + b?

16. The IMC Organizing Committee needs to arrange two kinds of transportation vehicle for all the

delegates of a certain country such that the capacity of one mini bus is less than half the capacity of

one shuttle bus. It is known that one shuttle bus and one mini bus can accommodate 60 delegates.

One shuttle bus and two mini buses can accommodate only one-third of the delegates. If the

committee arranged 7 vehicles for transportation, then each delegate can have their own seat. In all,

how many delegates are there for that certain country?

Ban 6 chirc IMC cdn sdp xép phwong tién di chuyén cho cdc dai dién ciia mét quoc gia, trong do

mot chiéc xe buyt mini cho dwoc it hon mot nira s6 nguwoi mot chiéc xe buyt chuyén dung co thé

ché. Biét rang mot chiéc xe buyt chuyén dung va mét chiéc xe buyt mini c6 thé ché 60 nguoi. Mot

chiéc xe buyt chuyén dung va 2 chiéc xe buyt mini chi c¢é thé ché 1/3 sé dai biéu. Néu ban t6 chike

sdp xép 7 xe buyt (chuyén dung va mini) thi sé€ vira dit ché ngoi cho cdac dai biéu. Hoi quoc gia

trén co bao nhiéu dai biéu?
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C. Problem Solving. (Each problem is worth 10 scores for a total of 20 scores)

y
17. A beetle starting at the center of the coordinate plane moves clockwise I
in spiral shape motion producing a one unit point in its every stop as PP P,
P P >
shown in the figure at the right, that is; it started from Py(0,0), then Po b, >
P;~1,0), Px=1, 1), P30, 1), Pyl, 1), ... List the coordinate of four <

possible points P, along the spiral shape such that |x,| + |y,| = 2015

and name the respective values of n?

M6t chii bo xudt phdt tir tam ciia mdt phang toa dé va di chuyén hinh xodn éc theo chiéu kim
dong ho tao ra cdc diém dirng ci sau moi buée bang 1 don vi nhw trong hinh. N6 xudt phdt tir
diém Py(0,0), sau dé di dén Py~ 1, 0), Po(— 1, 1), P3(0, 1), Py(1, 1), ... Liét ké toa do ciia 4 diém

Po(Xy, yy) dau tién trén dwong c6 tinh chdt |x,| + |v,| = 2015 va tim cdc gid tri twong iing ciia n?
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18. There are N fixed points in a plane. It is possible to locate k straight

lines such that the 1* line passes through at exactly one point; the 2

line pass through exactly two points... the K™ line pass thru exactly & °

fixed points. The figure at the right is an example. When & = 3, the

value of N is at least 4. What will be the least value of N when k = 5?

Formulate a model.

C6 N diém dwge danh ddu trén mdt phang. C6 thé ddt k dwong thang sao cho dwong thir 1 di
qua mot diém duy nhat, dwong thir 2 di qua ding 2 diém, ... va dwong thit k di qua ding k diém.
Hinh o phia bén phai la mot vi du. Khi k = 3, gid tri nho nhat ciia N 1o 4. Hoéi khi k = 5 gia tri

nhé nhat cia N 1 bao nhiéu? Vé hinh minh chimg cho két qua dat duoc.
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