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No.02 

 2017年第十三届“IMC国际数学竞赛”（新加坡） 

Thirteenth IMC International Mathematics Contest (China), 2017 

Grade Six Contest Paper  

(August 04 – 07, 2017 Total of 100 points) 

 

 

A.  Multiple Choice Questions. (Each problem is worth 5 marks for a total of 40 marks.) 

 Khoanh vào câu trả lời đúng. (mỗi câu hỏi được 5 điểm, tổng điểm là 40)   

1. What is the simplified value of 
39+87+6 4 +2 1

?
1 2 34 6 7 8 9

 
     

 

Tìm giá trị. 

A． 2017

2018
         B．1         C． 2018

2017
         D． 6


 

2. The sum of two positive integers is 40 and the greatest common factor of these two integers is 5. 

What is the difference of these two positive integers?  

Tổng của 2 số nguyên dương là 40 và ước chung lớn nhất của 2 số nguyên dương đó là 5. Tính hiệu 

của hai số nguyên dương.  

A．0           B．10         C．30          D．10 or 30 

3. Use the following digits 1, 2, 3, 4, 5, 6, 7, 8 just once to form several composite numbers. What is the 

smallest possible sum of all these composite numbers? 

Sử dụng các chữ số 1, 2, 3, 4, 5, 6, 7, 8, mỗi chữ số đúng một lần để tạo các hợp số (ví dụ một bộ số 

thoả mãn đề bài là 1234, 56, 78). Tổng nhỏ nhất có thể có của các hợp số đó là bao nhiêu?  

A．90         B．97        C．100          D．140 

4. In the multiplication puzzle, some digits are given. If this puzzle is established  

correctly, then what is the sum of all the digits that appear in the ? 

Điền các chữ số thích hợp vào phép nhân dưới đây. Tính tổng các chữ số  

trong các ô vuông được điền.  

 

3 

2 

4 

5 
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A．28          B．56        C．62        D．70 

5. As shown in the diagram, in rectangle ABCD,  AE  2BE,  DF  2CF, G lie 

on BC．If area of △AEM is 232
37 cm ,

69
area of △DFN is 237

62 cm ,
69

 then what 

is the area of the shaded region in 2cm ?  

Trong hình bên, hình chữ nhật ABCD có AE=2BE, DF=2CF, G nằm trên BC.  

Nếu diện tích của tam giác AEM là 232
37 cm ,

69
 và diện tích của tam giác DFN là 237

62 cm ,
69

 thì diện 

tích của phần bị gạch chéo là bao nhiêu 2cm ?  

A．25         B．37          C．50          D．62 

6. The given figure is composed of one sector of a circle and two 

squares，where the arc length of the sector is twice the radius, the 

perimeter and the area of the given composite figure are equal in 

numerical value. What is the area of the figure in 2cm ?  

Hình bên tạo bởi 2 hình vuông và 1 phần hình tròn, trong đó chiều dài của phần hình tròn gấp đôi 

chiều dài của bán kính, chu vi và diện tích của hình bên bằng nhau về giá trị. Tính diện tích của hình 

bên (bao gồm 2 hình vuông và 1 phần hình tròn) theo cm2. 

A．2          B． 8

3
           C．4          D． 1

21
3

 

7. Alex and Benito, from opposite end of the diameter of a circular runway, started running towards 

each other. They first met at a certain point that is 80 meters from Benito’s starting point. The second 

time they met at another point that is 60 meters requiring Benito to run for 60 meters in order to be 

back at the starting point. How long is the runway in meters?   

Alex và Benito từ hai đầu của 1 đường kính của 1 vòng chạy hình tròn và bắt đầu chạy về phía nhau. 

Họ gặp nhau lần đầu ở 1 điểm cách 80m từ chỗ Benito xuất phát. Lần thứ 2 họ gặp nhau tại điểm 

mà Benito còn phải chạy 60m nữa mới đến điểm xuất phát. Tính chiều dài của một vòng chạy. 

A．200       B．300          C．400         D．500  

8. Select four digits from 0, 1, 2, 3, 4, 5 and 6 to form a four-digit distinct numbers so that it is divisible 

by 45. How many such four-digit numbers are there?  

A 

B C 

D 

E F 

G 

M N 
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Chọn 4 chữ số từ các chữ số từ 0, 1, 2, 3, 4, 5, 6 để tạo thành các số có 4 chữ số chia hết cho 45. Hỏi 

có bao nhiêu số có 4 chữ số như vậy?  

A．6        B．24          C．28          D．30  

 

 

B.  Short Answer Questions. (Each problem is worth 5 points for a total of 40 points) 

9. Find the simplified value of 2 3 6 8 9 11 12 98 99
.

1 4 4 7 7 10 10 13 97 100

    
    

    
  

Rút gọn:
 

____________________________________________________                 

10. One summer day, the frog said, "I ate 1210 mosquitoes today." The spider said, "You braggart, I 

counted and it was only 44a  mosquitoes.”  The counting is different because the frog having four 

legs calculated in terms of base 4 while the spider having eight legs calculated in terms of base 8.  

What is the value of a? 

Vào một ngày mùa hè, con ếch nói “Tôi đã ăn 1210 con muỗi”. Con nhện nói “Bạn nói dối, tôi đã 

đếm và bạn chỉ ăn có 44a  con thôi”. Trên thực tế, cả hai con đều đúng vì con ếch có 4 chân và sử 

dụng hệ cơ số 4, trong khi con nhện có 8 chân và sử dụng hệ cơ số 8. Giá trị của a trong hệ cơ số 8 

là bao nhiêu?  

(Một ví dụ về cơ số 5 như sau: số 124 viết trong hệ cơ số 5 sẽ có giá trị trong hệ thập phân là: 1.52+ 

2.5+4= 39)  

____________________________________________________ 

11. In January, a rack of signature clothes whose selling price of $300 per piece sold out a total of 40 

pieces. In February, the price was cut down by 8%, whereas the sale was increased by 30%. Hence, 

the profit in February was $120 more than the profit in January. What is the cost per piece of each 

clothes? 

Vào tháng 1, một cửa hàng bán 1 loại áo với giá 300$ và bán được 40 chiếc. Vào tháng 2, giá được 

giảm xuống 8%, và số áo bán được tăng thêm 30%. Số lãi thu được của tháng 2 tăng lên so với 

tháng 1 là 120$. Hỏi giá vốn của 1 chiếc áo là bao nhiêu? 

____________________________________________________ 

12. A horse ranch has a large stock tank whose bottom has a crack making the water flows out evenly. 
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Water is filled to the brim of the tank so that 3 horses can drink from it in 8 days; 5 horses in 6 days. 

How many days can 8 horses drink from the tank when the crack is patched up? 

Một trang trại có một bể chứa nước. Bể bị nứt ở dưới đáy nên mỗi ngày có một lượng nước chảy ra 

như nhau. Khi bể đầy nước thì 3 con ngựa có thể uống trong vừa đúng 8 ngày nhưng 5 con ngựa thì 

chỉ uống được trong vừa đúng 6 ngày. Nếu vết nứt được bịt lại và bể được đổ đầy nước thì 8 con 

ngựa sẽ uống hết nước trong bao nhiêu ngày?  

____________________________________________________ 

13. In the puzzle: FOUR + FIVE = NINE, each identical letter represents the same digit while different 

letters represent different digits. What is the least possible four-digit number that NINE represents?   

Trong phép toán sau: FOUR + FIVE = NINE, mỗi một chữ cái giống nhau biểu diễn một chữ số giống 

nhau, mỗi chữ cái khác nhau biểu diễn một chữ số khác nhau. Hỏi giá trị bé nhất mà NINE có thể 

nhận được là bao nhiêu?  

____________________________________________________ 

14. In the figure, both △ABC and △CDE are isosceles right-angled 

triangle with hypotenuse BC  7cm, CE  14cm.  It is known that 

the intersection point of AE and BD is point O, find the area of the 

shaded region in cm2． 

Trong hình sau, các tam giác ABC và CDE đều là tam giác vuông cân với cạnh huyền BC=7cm, 

CE=14cm. Biết rằng O là giao điểm của AE và BD. Tìm diện tích của phần bị gạch chéo theo cm2.   

____________________________________________________ 

15. Find the least multi-digit number which contains a string "20" and also a string "17". It is a multiple 

of 20 and also a multiple of 17.   

Tìm số bé nhất sao cho trong số đó có xuất hiện thành phần “20” và “17” và đồng thời số đó chia 

hết cho 20 và 17.  

____________________________________________________ 

16. Seven circles are connected using lines as shown. Each circle is painted such 

that every two endpoint circles in each line segment are painted different 

colors. Using three distinct colors, how many ways can these circles be 

painted?  

B C

D 
OA

E 
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7 hình tròn được nối với nhau theo hình vẽ sau. Mỗi hình tròn được tô màu sao cho các hình tròn ở 

hai đầu của đoạn thẳng được sơn màu khác nhau. Sử dụng 3 màu khác nhau, hỏi có bao nhiêu cách 

tô màu các hình tròn?  

____________________________________________________ 

 

C.  Problem Solving. (Each problem is worth 10 points for a total of 20 points. Simplified Solution of 

each problem is a must and it worth 4 are points) 

 

17. Odd Positive Integers are arranged according to a certain pattern as 

shown in the table. Arrange all those integers inside the circle in 

increasing order then (a) what is the 20th integers?  (b) what is the sum 

of the first 20th integers?  

Các số nguyên dương lẻ được sắp xếp theo một quy luật nhất định 

theo bảng ở hình bên. Sắp xếp tất cả các số nguyên ở trong các hình tròn 

thành một dãy theo thứ tự tăng dần.  

a) Số nguyên thứ 20 trong dãy là số nào? 

b) Tổng của 20 số nguyên đầu tiên trong dãy là bao nhiêu?  

18. Roy and Sam left City A to City B; and at the same time Terry left City B to City A. After 15 minutes 

Roy met Terry, and after 1 minute, Sam met Terry. Then, the three of them went traveling between 

city A and city B. It is known that Roy’s speed is 48 m per min and Sam's speed is 42 m per min. What 

is the distance (in meters) between Roy and Sam’s meeting on the fifth time with Sam and Terry’s 

meeting on the fifth time? 

Roy và Sam rời thành phố A đến thành phố B cùng một thời điểm với Terry rời thành phố B đén 

thành phố A. Sau 15 phút, Roy gặp Terry và 1 phút sau Sam gặp Terry. Sau đó, ba người họ đi qua 

lại giữa hai thành phố A và B. Biết rằng vận tốc của Roy là 48 m/phút và vận tốc của Sam là 42 

m/phút. Tính khoảng cách (đơn vị mét) giữa điểm gặp lần thứ 5 của Roy và Sam và điểm gặp lần 

thứ 5 của Sam và Terry.  

 

END No.02 

 

 

41 ○43  45 47 49 51 

39 13 ○15  17 19 53 

37 11 1 ○3  21 55 

35 9 7 5 ○23  57 

33 31 29 27 25 ○59  

    … 61 
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15. Right before Carol was born, the age of Eric is equal to the sum of the ages of 
Alice, Ben and Debra, and the average age of the four was 19. In 2010, the age 
of Debra was 8 more than the sum of the ages of Ben and Carol, and the average 
age of the five was 35.2. In 2012, the average age of Ben, Carol, Debra and Eric 
is 39.5. What is the age of Ben in 2012? 

 

END No.03 
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No. 04 

 
 
 
(1) Calculate 9+99+999+9999+99999+999999+9999999+99999999+999999999. 
 
(2) The income of a taxi driver is the sum of the regular salary and some tips. The 
tips are 5/4  of his salary. What is the fraction of his income which comes from his 
tips? 
 
(3) The base of a large triangle is two times the altitude of a small triangle, and 
the altitude of the large triangle is three times the base of the small triangle. 
What is the ratio of the area of the large triangle to the area of the small triangle? 
 
(4) In an election, only 80% of people planned to vote. However only 85% of 
those who planned to vote actually vote. What is the percentage of the people 
who actually vote? 
 
(5) INTERNUTS company offers internet service with an initial payment of 
300000 rupiahs and a monthly fee of 72000 rupiahs. Another company, 
VIDIOTS, offers internet service with no initial payment but a monthly fee of 
90000 rupiahs. Johnny prefers INTERNUTS company. What is the minimum 
number of months he should subscribe in order to pay less than the 
subscription with VIDIOTS company? 
 
(6) Twelve identical squares are put together in a 6 × 2 configuration to form a 
rectangle. If the perimeter of each square is 6 cm, what is the perimeter of the 
rectangle? 
 
(7) The sum of two 2-digit numbers is also a 2-digit number. What is the 
maximum value of the product of those three 2-digit numbers? 
 
(8) How many positive integers less than 2014 such that the sum of the digits of 
each is a multiple of 5? 

(9) The diagram below shows two 3 × 4 pieces of paper, part of which is shaded. A student 
copies both figures on the same 3 × 4 piece of paper. What is the fraction of this piece of 
paper which is shaded? 
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(10) In total: Alice and Brian have 377 cards, Brian and Colin have 685 cards, 
Colin and Alice have 546 cards. How many cards does Brian have? 
 
(11) Write down six positive integers whose sum is 100 such that each integer 
contains at least one digit 6. 

(12) ABCD is a square piece of paper. M and N are the respective midpoints of AB 
and CD. P is a point on AM such that if the piece of paper is folded along DP, 
then A lands on a point Q on the segment MN. What is the degree of ADP ? 
 
(13) The sum of five different positive integers is 364, and the largest one is 95. 
What is the maximum possible value of the smallest integer of these five 
integers? 
 
(14) Alice gives 1/4 of her apples to Brian and 1/3 of the remaining apples toColin. 
The leftover apples of hers are worth 13500 rupiahs. What is the worth of Colin’s 
apples received from Alice? 
 
(15) ABCD is a rectangle with AD = 8 cm and CD = 12 cm. P is the point on CD 
such that DP = AD and Q is the point on AD such that DQ = CP. What is the 
area of the quadrilateral ABPQ? 
 
(16) Each pair of five positive integers is added, so there are ten sums, which are 
110, 112, 113, 114, 115, 116, 117, 118, 120 and 121. What is the largest integer 
among these five integers? 
 
(17) What is the sum of all multiples of 6 each of which has exactly ten positive 
divisors? 

(18) What is the smallest positive integer which leaves remainders of 3, 4 and 5 
when divided respectively by 5, 7 and 9? 
 
(19) What is the remainder when 1 × 2 × 3 × · · · × 14 × 15 is divided by 1 + 2 + 3 
+ · · · + 14 + 15? 
 
(20) We want to draw a number of straight lines such that for each square of a 
chessboard, at least one of the lines passes through an interior point of the 
square. At least how many lines we need for a 3 × 3 chessboard? 
 
(21) Three children go on an 84 km trip. Each can walk at 5 km/h or ride a bicycle 
at 20 km/h, but they only have two bicycles among them. At any moment, a 
bicycle can take only one rider. Also, bicycles can safely be left on the 
roadside. At least how many hours for all three children to finish the trip? 
 
(22) An ant crawls along the surface of a 3 × 3 × 3 cube from one corner to the 
farthest corner. It must travel along exactly 9 unit segments on the edges of 
the cube or on the faces of the cube separating two 1 × 1 squares. How many 
such routes are there? 
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(23) Andy writes a positive integer using each of the digits 1, 2, 3, 4, 5, 6, 7, 8 and 
9 exactly once. Any sequence of two adjacent digits in it forms an integer 
which is divisible by either 7 or 13. Write down all possible integers that 
Andy could write. 
 
(24) In triangle ABC, the bisector of B intersects CA at E and the bisector of 
C intersect AB at F. If BEF 24and CFE 18, what is the degree 
of CAB ? 
(25) ABC is a triangle such that AB = 1 cm and BC = 1.5 cm. D is a point on the 
line through A parallel to BC, such that CD = 4 cm. Write down all possible 
integral values of the length of AD. 

 

 

END No.04. 
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No. 07. 

AMC - 8 
Problem 1 

How many square yards of carpet are required to cover a rectangular floor that is  feet 
long and  feet wide? (There are  feet in a yard.) 

 

Problem 2 

Point  is the center of the regular octagon , and  is the midpoint of 
the side  What fraction of the area of the octagon is shaded? 

 

 

Problem 3 

Jack and Jill are going swimming at a pool that is one mile from their house. They leave 
home simultaneously. Jill rides her bicycle to the pool at a constant speed of  miles 
per hour. Jack walks to the pool at a constant speed of  miles per hour. How many 
minutes before Jack does Jill arrive? 

 

Problem 4 

The Centerville Middle School chess team consists of two boys and three girls. A 
photographer wants to take a picture of the team to appear in the local newspaper. She 
decides to have them sit in a row with a boy at each end and the three girls in the 
middle. How many such arrangements are possible? 

 

Problem 5 

Billy's basketball team scored the following points over the course of the first  games 
of the season: 

                                 

If his team scores 40 in the 12th game, which of the following statistics will show an 
increase? 
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Problem 6 

In , , and . What is the area of ? 

 

Problem 7 

Each of two boxes contains three chips numbered , , . A chip is drawn randomly from 
each box and the numbers on the two chips are multiplied. What is the probability that 
their product is even? 

 

 

Problem 8 

What is the smallest whole number larger than the perimeter of any triangle with a side 
of length  and a side of length ? 

 

Problem 9 

On her first day of work, Janabel sold one widget. On day two, she sold three widgets. 
On day three, she sold five widgets, and on each succeeding day, she sold two more 
widgets than she had sold on the previous day. How many widgets in total had Janabel 
sold after working days? 

 

Problem 10 

How many integers between  and  have four distinct digits? 

 

Problem 11 

In the small country of Mathland, all automobile license plates have four symbols. The 
first must be a vowel (  or ), the second and third must be two different 
letters among the  non-vowels, and the fourth must be a digit (  through ). If the 
symbols are chosen at random subject to these conditions, what is the probability that 
the plate will read " "? 

 

Problem 12 

How many pairs of parallel edges, such as  and  or  and , does a cube 
have? 
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Problem 13 

How many subsets of two elements can be removed from the 
set  so that the mean (average) of the remaining 
numbers is ? 

 

Problem 14 

Which of the following integers cannot be written as the sum of four consecutive odd 
integers? 

 

Problem 15 

At Euler Middle School,  students voted on two issues in a school referendum with 
the following results:  voted in favor of the first issue and  voted in favor of the 
second issue. If there were exactly  students who voted against both issues, how 
many students voted in favor of both issues? 

 

Problem 16 

In a middle-school mentoring program, a number of the sixth graders are paired with a 
ninth-grade student as a buddy. No ninth grader is assigned more than one sixth-grade 

buddy. If  of all the ninth graders are paired with  of all the sixth graders, what fraction 
of the total number of sixth and ninth graders have a buddy? 

 

Problem 17 

Jeremy's father drives him to school in rush hour traffic in  minutes. One day there is 
no traffic, so his father can drive him  miles per hour faster and gets him to school 
in  minutes. How far in miles is it to school? 

 

Problem 18 

An arithmetic sequence is a sequence in which each term after the first is obtained by 
adding a constant to the previous term. For example,  is an arithmetic 
sequence with five terms, in which the first term is  and the constant added is . Each 



33 
 

row and each column in this  array is an arithmetic sequence with five terms. What 
is the value of ? 

                               

 

Problem 19 

A triangle with vertices as , , and  is plotted on 
a  grid. What fraction of the grid is covered by the triangle? 

 

 

Problem 20 

Ralph went to the store and bought  pairs of socks for a total of . Some of the 
socks he bought cost  a pair, some of the socks he bought cost  a pair, and some 
of the socks he bought cost  a pair. If he bought at least one pair of each type, how 
many pairs of  socks did Ralph buy? 

 

Problem 21 

In the given figure hexagon  is equiangular,  and  are 
squares with areas  and  respectively,  is equilateral and . 
What is the area of ? 
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Problem 22 

On June , a group of students are standing in rows, with  students in each row. On 
June , the same group is standing with all of the students in one long row. On June , 
the same group is standing with just one student in each row. On June , the same 
group is standing with  students in each row. This process continues through 
June  with a different number of students per row each day. However, on June , 
they cannot find a new way of organizing the students. What is the smallest possible 
number of students in the group? 

 

Problem 23 

Tom has twelve slips of paper which he wants to put into five cups labeled , , , 
, . He wants the sum of the numbers on the slips in each cup to be an integer. 
Furthermore, he wants the five integers to be consecutive and increasing from  to . 
The numbers on the papers are  and . If a slip 
with  goes into cup  and a slip with  goes into cup , then the slip with  must go 
into what cup? 

 

Problem 24 

A baseball league consists of two four-team divisions. Each team plays every other team 
in its division  games. Each team plays every team in the other division  games 
with  and . Each team plays a -game schedule. How many games 
does a team play within its own division? 

 

Problem 25 

One-inch squares are cut from the corners of this  inch square. What is the area in 
square inches of the largest square that can be fitted into the remaining space? 

 

 

 

 

END No.07. 
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