Assam Academy of Mathematics
Assam Mathematics Olympiad 2025
Category I (Classes V - VI)

Full marks : 100 Time : 3 hours

There are 18 questions. Questions 1 to 5 carry 2 marks each. Questions 6 to 13 carry 5 marks
each. Questions 14 to 18 carry 10 marks each.
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There may be various other ways of solutions than those shown here. Queries or suggestions
regarding the solutions can be mailed to mail@aamonline.in

e MY (AT ARS8 RITT TNIHET O [y Boir e AT 1 iR 9w Fa
ore o[ AfFE mail@aamonline.in & (W38 FRQ AT |

1. A person buys a piece of cloth of length 2 m 50 cm at the rate of Rs 250 per metre. What is
the total cost of the cloth ?
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Ans: 2m 50 cm =2 m +0.5 m = 2.5 m. Hence, total cost is Rs 250 x 2.5 = 625.

2. Find the largest prime number that divides 111111.
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Ans : Observe that 111111 is divisible by 3. 111111 = 3 x 37037 = 3 x 37 x 1001 = 3 x 37 X
7 x 11 x 13. So, the largest prime factor is 37.

3. A usual black and white chess board is taken and 11 white squares are recoloured black. What
fraction of the chess board is now covered with black squares ?
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Ans : A chess board contains 8 x 8 = 64 squares out of which 32 are white and 32 are black.
Now, 11 white squares are coloured black. So, the number of black squares is 32 + 11 = 43.

Thus, 22 part of the board is covered with black squares.

4, Nita plucked 365 oranges from the trees in her garden and placed them in baskets with 25
oranges in each basket. How many baskets of 25 oranges each can she fill ? How many oranges
will be left out after filling up all these baskets ?
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Ans : 365 = 25 x 14 + 15. Thus, she will need 14 baskets and 15 oranges will be left out.

5. A jumping race was organized among a monkey, a rabbit and a kangaroo. The monkey can
jump 4 metres at once, the rabbit can jump 2 metres at once and the kangaroo can jump
9 metres at once. They start together and assume that all three of them finish together at
the finishing mark making jumps of above lengths only. What is the minimum length of the
racing track ?
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Ans : Minimum length should be the LCM of 4,29 i.e. 36 metres.

6. Complete the following multiplication where each * represents some digit from 0 to 9 :
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* x 4
X 1 %
x % 4
*x * 2 00
x x 4 00
* % 9 2 x

Ans : The unit digit of the second number must be either 1 or 6. It can be checked that
putting 6, we won’t get the other values as given. The student is encouraged to try with unit
digit 1. As the tens digit in the product is 2, the only option for the tens digit of the first
number is 2 because it will be multiplied by 1 only. Proceeding this way, the following can
be obtained :

324
x151
3 24
16 2 00
32 4 00
48 9 24

7. A packet of fruits containing 5 mangoes, 3 apples and 7 oranges costs Rs. 350. Also, a packet
of fruits containing 2 mangoes, 1 apple and 3 oranges costs Rs. 170. How much does a packet
containing 16 mangoes, 9 apples and 23 oranges cost ?
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Ans : There are two types of packets whose costs are known. If we take two packets costing
Rs 350, then we get 10 mangoes, 6 apples and 14 oranges. Thus we need 6 more mangoes, 3
more apples and 9 more oranges. It’s easy to see that we can get these by taking 3 packets
of Rs 170. Thus, total cost is 2 x 350 + 3 x 170 = 1210. Alternatively, we can solve it using
equations :

Let the cost of one mango, one apple and one orange be x, 3, z respectively. Then, 5z+3y+7z =
350 and 2z + y + 3z = 170. Thus,

162 4+ 9y + 23z = (10z + 6y + 142) + (62 + 3y + 92) = 2(5x + 3y + 72) + 3(2x + y + 32) =
2 x 350 + 3 x 170 = 1210.

8. Anil runs around a square field of side 150 m, Lina runs around a rectangular field with length
160 m and breadth 105 m. Who covers more distance and by how much ?
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Ans : Distance covered by Anil in one round = Perimeter of the square = 4 x 150 = 600 m.

Distance covered by Lina in one round = Perimeter of the rectangle = 2(160 + 105) = 530 m.
Thus, Anil covers more distance i.e. 600 — 530 = 70 m more distance.
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9. Each small square in the following diagram is of side 1 cm. Find the area of the shaded shape

10.

in sq. cm.
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Ans : We can split the entire area into parts a,b,c,d and count the number of small squares
in each part. Area a is half of 6 squares i.e. 3 sq. cm. Area b is 15 sq. cm. Area c is half of
12 squares i.e. 6 sq. cm. Area d is half of 5 squares i.e. 2.5 sq. cm. Thus, the required area
is 3+ 1546+ 2.5 =26.5 sq. cm.

Forty students of Class V are selected for a program. They belong to sections A, B, C and D as
per the following distribution :
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A B A A CCUDUDATD
B B ACCIBADTCA
A CCA B BDADC
D D AACUCUDTDAA

Draw a bar graph in plain paper to represent the number of students that belong to each
section. Which section are the maximum number of students from ? (Graph paper is not
necessary.)
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Ans : We first organize the data with tally marks to get the number of students from each
section.

A | I | 14
B | Il 6
C| Mt |10
D| MH |10
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For drawing the bar graph, we mark the sections A, B, C, D on the X-axis and the number of
students on the Y-axis. The bar graph is drawn as under :
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The maximum number of students is from section A.

11. A girl was asked by her teacher to subtract 3 from a certain number and then divide the result
by 9 but by mistake she subtracted 9 and then divided the result by 3. She got 43 as the
answer. What would have been her answer if she had solved the problem correctly?
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Ans : Subtracting 9 and dividing by 3, the result is 43. So, the number must be 43 x3+9 = 138.
138 — 3
= 15.

Hence, if she had solved the problem correctly, the result would have been

12. How many three digit numbers contain exactly one digit 0 ? For example, 205 is a nhumber
containing exactly one digit 0 but 400 is not such a number as it contains two digits 0.
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Ans : There are 9 x 9 = 81 three digit numbers with only the unit digit 0. There are 9 x 9 = 81
three digit numbers with only the tens digit 0. We don’t need to consider hundreds digit 0
as such numbers won’t be of three digits. Thus, there are 81 4+ 81 = 162 three digit numbers
contain exactly one digit 0.

13. Line segment AG is of length 100 units, B is the mid-point of AG, C is the mid-point of BG,
D is the mid-point of CG, E is the mid-point of DG and F is the mid-point of EG. Find the
lengths of the line segments AB, AC, AD, AE and AF.
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1 1
Ans : AB = §><10() =50 m. AC = AB + BC = 50—|—§><50 = 50 +25 = 75 m.
1 1
AD:AC+CD:75+§><25:75+12.5:87.5 m. AE:AD+DE:87.5+§><12.5:

1
87.5+6.25 =93.75 m. AF = AE+ EF =93.75 + 3 X 6.25 = 93.75 + 3.125 = 96.875 m.

. The product of six integers is 1. Write all possible values of the sum of these six integers.
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Ans : Since the product of six integers is 1, so the integers can be either 1 or —1. Also, as
the product is 1 which is positive, so there can be only even number of —1, otherwise the
product will be negative. There are the following possibilities :

All are 1 - Sum in thiscaseis 1+1+1+1+1+1=6.

Four are 1, two are —1 - Sum in this caseis 1+1+1+1—-1—-1=2.

Two are 1, four are —1 - Sum in thiscaseis1+1—-1—-1—-1—-1= -2,

All are —1 - Sum in this caseis -1 —1—-1—-1—1—1= —6.

. A magic square is a square grid filled with distinct numbers (i.e. without repetition) such that
the sum of the numbers in each row, each column, and both the main diagonals is the same.

Complete the following 3 x 3 magic square using the numbers from 42 to 50 only. (Hint :
Observe that the sum of the numbers in each row will be (42 + 43 + --- 4 50)/3.)
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Ans : The sum of all the numbers from44124 to 50 is 414. Thus, the sum in each row or column
or diagonal i.e. the magic sum must be — = 138. Thus, successive computation from existing

values in the square gives the following magic square :

49 | 42 | 47
44 | 46 | 48
45 | 50 | 43
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16. Rohit and Virat play a game of choosing positive integers. The choice is called lucky if the
sum is 14. For example, Rohit chooses 2 and Virat chooses 12 or Rohit chooses 8 and Virat
chooses 6. How many lucky choices are possible in the game ? Next, Siraj also joins the game.
So, the choice is Iucky if the sum of the three numbers chosen by them is 14. How many
lucky choices are possible now ?
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Ans : It’s easy to see that the lucky choices are Rohit —1, Virat —13; Rohit —2, Virat —12;
Rohit —3, Virat —11; Rohit —4, Virat —10; Rohit —5, Virat —9; Rohit —6, Virat —8; Rohit —7,
Virat —7; Rohit —8&, Virat —6; Rohit —9, Virat —5; Rohit —10, Virat —4; Rohit —11, Virat —3;
Rohit —12, Virat —2; Rohit —13, Virat —1. Thus, there are exactly 13 lucky choices which can
be obtained by putting Rohit’s choices as 1,2, 3, ..., 13 sequentially.

Now, if Siraj chooses 1, the sum of Rohit and Virat’s numbers must be 13. So, there are 12
lucky choices in this case. If Siraj chooses 2, the sum of Rohit and Virat’s numbers must be
12. So there are 11 lucky choices then. Similarly, if Siraj chooses 3, there are 10 lucky choices.
Continuing this way, if Siraj chooses 12, there is 1 lucky choice. Hence, total number of lucky
choices is 12+ 114+ 10+9+ ... +2+1 =78,

17. Find all the positive integers having at most 10 digits where the digits from left to right either
increase or remain same and the product of the digits is equal to 30. For example, 1235 and
11156 are such numbers but 2135 and 61115 are not.
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Ans : 30 = 2 x 3 x 5. Hence, 2, 3 and 5 are the only prime factors. Thus, the digits in
the required numbers can be among 1,2,3,5 and 6 = 2 x 3 only. Further, we can use at
most 10 digits only. Writing 30 as 30 = 2 x 3 x 5, the required numbers are 235, 1235, 11235,
111235, 1111235, 11111235, 111111235 and 1111111235, Again, writing 30 = 5 x 6, the required
numbers are 56, 156, 1156, 11156, 111156, 1111156, 11111156, 111111156 and 1111111156.

18. A box contains 2025 cards of 7 different colours - violet, indigo, blue, green, yellow, orange
and red. Justify what is the minimum number of cards that should be picked up so as to
guarantee that

(a) at least two cards of the same colour are picked ?
(b) at least three cards of the same colour are picked ?
(c) at least four cards of the same colour are picked ?

(d) at least 290 cards of the same colour are picked ?
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Ans : Observe that if we just pick two cards, then they might not be of the same colour. Say,
they may be violet and blue. Similarly, three cards picked may also be all different, say violet,
indigo and blue. This way, we can see that even if seven cards are picked, they all may be of
different colours as there are cards of 7 different colours. But if we pick 8 cards, they cannot
be all of different colours as there are cards of 7 colours only. So, minimum 8 cards have to
be picked so that at least two cards are of the same colour. To ensure at least three cards
of the same colour, we see that in the worst possible case, there may be exactly two cards of
the same colour. In such a case, we would have picked up 7 x 2 = 14 cards. So, minimum
2 x 741 = 15 cards have to be picked so that at least three cards are of the same colour.
Similarly, minimum 7 x 3 + 1 = 22 cards have to be picked so that at least four cards are of
the same colour. Next, to ensure that at least 290 cards are of the same colour, we consider
the worst possibility where there are exactly 289 cards of each colour. In that case we would
have picked 7 x 289 = 2023 cards. So, minimum 7 x 289 + 1 = 2024 cards have to be picked
so that at least 290 cards are of the same colour. This problem motivates the idea behind
Pigeonhole Principle. The student is encouraged to study more about it.
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