Assam Academy of Mathematics
Assam Mathematics Olympiad 2023
Category I (Classes V - VI)
20th August 2023

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
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1. You are given the digits 0,2,4,6,8. S is the smallest and L is the largest
number of 5 digits that you can form with these digits without repeating any
of the digits. What is the value of L — S ?
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Ans : L = 86420 and S = 20468. So, L — S = 65952.

2. The sum of two consecutive odd numbers is 2032. Find the numbers.
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Ans : Let the two consecutive odd numbers be © — 1,z + 1. Thus the sum is
2¢ = 2032. So, z = 1016. The numbers are 1016 — 1 = 1015 and 1016 + 1 =
1017,

3. The town newspaper is published every day. One copy has 12 pages. Everyday
11,980 copies are printed. How many total pages are printed everyday?
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Ans : Required number of copies printed everyday is 11980 x 12 = 143760.

4. What is the smallest number that should be multiplied with 2023 in order to
make it a perfect square ?
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Ans : Resolving into factors, 2023 = 7 x 17 x 17. So, we need to multiply 2023
by 7 in order to make it a perfect square.
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5. The smallest angle in a right-angled triangle is one-third of the largest angle.
Find all the angles of the triangle.

QBT A OTgea ABIZSF HAFE (PG ADBITOLF TeF (FIADRE IF QORI
T | (TP (FICHEBIF W fefy

Ans : Largest angle in a right-angled triangle is 90°. So the smallest angle =
% x 90Y = 30", Hence, the required angles are 30°, 60°, 90°.

6. The distance between the school and Akriti’s house is 1 km 575 m. She walks
both ways everyday. Find the total distance, in km, covered by her in six
days.
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Ans : Distance travelled each day = 2 x 1 km 575 m = 2 x 1575 m = 3150m.
Thus, total distance covered in 6 days = 6 x 3150 = 18900 m= 18.9 km.

7. The faces of a cube are marked with consecutive prime numbers starting from
the smallest. What is the sum of the numbers marked on the faces of the
cube ?
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Ans: A cube has six faces. The six consecutive prime numbers starting from
the smallest are 2,3,5,7,11,13. Hence, the sum is 41.

8. The number 4 is added to 35 and then the sum is multiplied by 23. What is
the resulting number ?
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Ans : Required number = (4 +33) x2: = (4+ ) x £ =D x L =3,

9. Observe the following rectangular grid of equal squares. What part of the grid
is shaded ?
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Ans : The rectangular grid is made up of 7 x 4 = 28 equal squares. There
are 10 shaded squares and 2 half shaded squares. So total shaded area is

1 1 11
10 + 5 - 5= 11. Hence, 38 part of the grid is shaded.

10. A factor tree is a diagram to demonstrate the breaking down of a number
into its factors and gradually into its prime factors. The figures below show
two different factor trees of 24. Draw five different factor trees of 48.
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Ans : A few factor trees of 48 are
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11. Find the smallest number which when divided by 6,12,68 and 102 leaves
remainder 5 in each case.
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Ans : LCM of 6, 12, 68 and 102 is 204. The least common multiple is 204.
Required number is 204 + 5 = 2009.

12. A class of 30 students took a math test. The teacher announced that the
average score of the class was 85. After the test, the teacher realized that she
made an error in the scores of three students. The correct scores for those
student should have been 95, 80 and 60 instead of 75, 90 and 40. Calculate
the correct average score of the class after considering the corrected scores.
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Ans : Total score before correction = 30 x 85 = 2550.
Total score after correction = 2550 + 95 + 80 4+ 60 — 75 — 90 — 40 = 2580

Average : 230 = 86.

13. The number 2128 is divisible by 3. What are the possible values of z?
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Ans : Since 2128 is divisible by 3, so the sum of its digits is divisible by
3. Thus, 2+ 1+ 2+ 8 = 11 + z is divisible by 3. Hence, 11 + x can be
0,3,6,9,12,15,18,21,.... But z is a digit and so it lies between 0 and 9. The
only possible values are 11 +x =12, 11+ x=15and 114+ 2 =18. So, z =1
orx=4orxz="T.

14. Given a convex quadrilateral ABCD with /BAC = 20", /CAD = 60°,
/ADB = 50" and /BDC = 10". Find /ACB.

9Bl TG bgweet®da ABCD Wil @ltg % /BAC = 20°, /CAD = 60°, /ADB =
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Ans : In AACD, /CAD = 60° = 50° 4+ 10° = /ADB + /BDC = (ADC.
Hence, AACD is equilateral. So, AC = AD = CD. Also, in ANABD,
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15.

/ABD = 180° — (20° + 60° — 50°) = 50°. Thus, /ABD = /ADB. So,
ANABD is isosceles and AB = AD. But AD = CD as shown earlier. Hence,

1
AB = AC, so that AABC is isosceles. So, /ACB = 5(180O —20%) = 80°.

A red coloured solid cube is cut into eight equal small cubes and the un-
coloured faces of these small cubes are coloured blue. Each small cube is
again cut into eight equal mini cubes and the uncoloured faces of these mini
cubes are coloured yellow. How many of the mini cubes have

(a) only two faces of red colour

(b) only two faces of blue colour

(c) only three faces of yellow colour.
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Figure 1: Small Cube

Ans : Each small cube has three faces of red colour with common vertex F' in
figure and three faces of blue colour with common vertex D in figure. When
this small cube is cut into eight mini cubes, the three mini cubes having one
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of their vertices as B, G or E will have two red faces while the three mini
cubes with one of their vertices as A, C or H will have two blue faces. Since
there are eight small cubes and each is cut into eight mini cubes, so the
number of mini cubes having exactly two faces of red colour is 3 x 8 = 24,
Similarly, the number of mini cubes having exactly two faces of blue colour
is 3 x 8 = 24. Also, every mini cube will have exactly three faces of yellow
colour. So, the required number is 8 x 8 = 64.

16. Find the number of whole number solutions of the equation = + y = 6174
i.e. solutions where x,y are whole numbers i.e. 0,1,2,3,... . Also, list all
the solutions. For example, x = 5,y = 6169 is a solution as 5+ 6169 = 6174.
Similarly, x = 6169,y = 5 and x = 2000,y = 4174 are solutions.
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Ans : It is easily seen that starting from x = 0 and taking consecutive integer
values for z, we can get all the solutions. x = 0,y = 6174; x = 1,y = 6173;
x =2,y =06172, v = 3,y = 6171; ...... ;v = 6174,y = 0. There are 6175
solutions all together.

17. The sum of two natural numbers is equal to the sum of the perfect square just
greater than 100 and the perfect cube just less than 1000. Their difference is
a perfect square greater than 100. Find all such pairs of natural numbers.
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Ans : Let x and y be the natural numbers. Then x + y = 121 + 729 = 850.
Also, x — y is a perfect square greater then 100. So, x —y = 112,122,132, .. .
But (z+vy)+ (z —y) = 2x is an even number and z+y = 850 is also even. So,
x — vy has to be even. Thus, v —y = 122,142, 162, 182, 20%, 222, 242,262,282, ...
If x +y = 30% = 900, then (z +y) + (z —y) = 2z = 1750 so that x = 875 but
this is not possible as x and y are natural numbers and = 4+ y = 850. Hence,
the only possible values of z — y are 122,142,162, 182,202, 222, 242 262, 282,
Now we can find the values of x and y for each case. If x —y = 122 = 144,
then 22 = 850 + 144 = 994 = v = 497,y = 850 — 497 = 353. The other cases
are left for the students to compute.

18. Consider the collections A = {1,2,3,4} and B = {a,b}. We try to link each
number of the collection A to a unique letter in the collection B. There
are several ways of doing this. For example, {(1,a), (2,0),(3,b), (4,a)} is one
such link where 1 and 4 are linked to a and 2 and 3 are linked to b. Again,
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{(1,a),(2,a),(3,a),(4,a)} is another such link where every number is linked
to a. Find all possible ways of linking the numbers to the letters.
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Ans : There are 16 possible ways of linking. Observe that the links in the
second column can just be obtained by interchanging a and b in the corre-
sponding links in the first column.

{(1,a),(2,0),(3,a), (4,a)} {(1,0),(2,0),(3,0), (4,0)}
{(L,a),(2,a),(3,a), (4,0)} {(1,0),(2,0),(3,0), (4, 0)}
{(1,a),(2,0),(3,b), (4,a)} {(1,0),(2,0),(3,a), (4,0)}
{(1,a),(2,0),(3,a), (4,a)} {(1,0),(2,a),(3,0), (4,0)}
{(1,0),(2,a),(3,a), (4,a); {(1,a),(2,0),(3,0), (4,0)}
{(1,a),(2,0),(3,b), (4,0)} {(1,0),(2,0),(3,a), (4,a)}
{(1,a),(2,0),(3,a),(4,0)} {(1,0),(2,a),(3,0), (4, a)}
{(1,0),(2,0a),(3,a), (4,0)} {(1,a),(2,0),(3,0), (4, )}

Such linkages are called functions. Mathematically, there are 16 functions
from A ={1,2,3,4} to {a,b}.
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