
Assam Academy of Mathematics
Assam Mathematics Olympiad 2023

Category II (Classes VII - VIII)

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. (Correction : There
was a typo. Any five questions from 14 to 19 may be answered.)

ইয়াত 18 টা পৰ্শ্ন আেছ। 1 ৰ পৰা 5 ৈল পৰ্িতেটা পৰ্শ্নত 2 নমব্ৰৈক আেছ। 6 ৰ পৰা 13 ৈল পৰ্িতেটা
পৰ্শ্নত 5 নমব্ৰৈক আেছ। আৰু 14 ৰ পৰা 18 ৈল পৰ্িতেটা পৰ্শ্নত 10 নমব্ৰৈক আেছ।

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

ইয়াত েদখুওৱা ধৰণিবলাকৰ বািহেৰও পৰ্শ্নেবাৰৰ সমাধানৰ আন িবিভন্ন উপায় থািকব পােৰ। সমাধানেবাৰৰ
িবষেয় িকবা পৰ্শ্ন বা পৰামশর্ থািকেল mail@aamonline.in ৈল েমইল কিৰব পােৰ।

1. Find the highest common factor of 131313, 232323, 333333, 434343.
131313, 232323, 333333 আৰু 434343 ৰ গিৰষ্ঠ সাধাৰণ উৎপাদক িনণর্য় কৰা।.
Ans : Observe that 131313 = 130000 + 1300 + 13 = 13 × (10000 + 100 +
1) = 13 × 10101. Similarly, 232323 = 23 × 10101, 333333 = 33 × 10101 and
434343 = 43× 10101. Since 13, 23, 33 and 43 do not have any other common
factors, so the HCF is 10101.

2. Nina bought a notebook containing 96 pages and numbered on both sides
from 1 to 192. Sumit tore out 20 pages of Nina’s notebook and added the
page numbers he found on these torn pages. Is it possible that Sumit got
2023 as the sum? Give reasons to your answer. (192 was wrongly printed as
2023 in the original question. The correction was communicated in the exam
halls)
নীনাই 96 টা পৃষ্ঠা থকা বহী এখন িকিনেল, যাৰ পৃষ্ঠাসমূহৰ দুেয়াটা িপিঠেতই 1 ৰ পৰা 2023 ৰ
িভতৰত এটাৈক নমব্ৰ(সংখয্া) িদ গ’ল। সুিমেত নীনাৰ বহীখনৰ 20 টা পৃষ্ঠা ফািল েপলােল আৰু
েসই পৃষ্ঠাসমূহত েপাৱা সংখয্াসমূহ েযাগ কিৰেল। েযাগফল িহচােপ সুিমেত 2023 সংখয্ােটা েপাৱা
সম্ভৱেন? কাৰণ দেশর্াৱা।
Ans : Each page has odd page number on one side and even on the other. So,
sum of the page numbers on each page is odd. So, sum of the page numbers
in 20 pages is even as the sum of even number of odd numbers is even. So,
the sum can never be 2023.

3. Let Sn = 1 + 1
2 +

1
3 +

1
4 + . . . + 1

n , for natural number n. Find the value of
(S10 − S9) + (S9 − S8) + (S8 − S7).
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ধৰা হ’ল, েকােনা সব্াভািৱক সংখয্া n ৰ বােব Sn = 1 + 1
2 + 1

3 + 1
4 + . . . + 1

n . েতেন্ত
(S10 − S9) + (S9 − S8) + (S8 − S7) ৰ মান িনণর্য় কৰা।
Ans :

(S10 − S9) + (S9 − S8) + (S8 − S7)

=S10 − S7

=

(
1 +

1

2
+

1

3
+

1

4
+ . . .+

1

10

)
−

(
1 +

1

2
+

1

3
+

1

4
+ . . .+

1

7

)
=
1

8
+

1

9
+

1

10
=

121

360

4. Given that the number 148101a095 is divisible by 11, where a is some digit,
what are the possible values of a?
েকােনা অংক a ৰ বােব 148101a095 সংখয্ােটা 11 েৰ িবভাজয্ বুিল িদয়া আেছ। a ৰ সম্ভৱপৰ
মান িক িক হ’ব পােৰ?
Ans : If 148101a095 is divisible by 11, then the difference between the sum
of digits in even places and the sum of digits in odd places should be divisible
by 11. So, (1 + 8 + 0 + a + 9) − (4 + 1 + 1 + 0 + 5) = 7 + a is divisible by
11. Hence, 7 + a = 0 or 11 or 22 or . . . but a is a digit, so the only option is
7 + a = 11 i.e. a = 4.

5. If each side of a cube is increased by 50% then by what percentage the surface
area of the cube is increased?
যিদ েকােনা এটা ঘনকৰ পৰ্িতেটা বাহুৰ ৈদঘর্য্ 50% বৃিদ্ধ কৰা হয়, েতেন্ত ঘনকেটাৰ পৃষ্ঠকািল
িকমান শতাংশ বৃিদ্ধ পাব?
Ans : Let, a be length of each side of the cube. a′ be the new increased length
of each side of the cube. By question a′ = a+50% of a = a+

a

2
=

3a

2
. Original

surface area is 6a2. New surface area is 6 ×
(
3a

2

)2

=
27

2
a2. So, percentage

increase is
27
2 a

2 − 6a2

6a2
× 100% = 125%.

6. Let p(x) = a + bx + cx2 + dx3 + ex4 be a polynomial where a, b, c, d, e are
non-composite positive integers such that a× b× c× d× e = 2023. Find the
value of p(1).
ধৰা হ’ল p(x) = a + bx + cx2 + dx3 + ex4 এটা বহুপদ, য’ত a, b, c, d, e অ-েযৗিগক
ধনাত্মক অখণ্ড সংখয্া যােত a× b× c× d× e = 2023। েতেন্ত p(1)ৰ মান িনণর্য় কৰা।
Ans : Given a × b × c × d × e = 2023 = 7 × 17 × 17. Since a, b, c, d, e are
non-composite, so three of them are 7, 17, 17 and the remaining two are equal
to 1. So, p(1) = a+ b+ c+ d+ e = 7 + 17 + 17 + 1 + 1 = 43.
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7. The product of two numbers is 49280 and their HCF is 16. Find all such pairs
of numbers.
দুটা সংখয্াৰ পূৰণফল 49280 আৰু িসহঁতৰ গসাউ 16। েতেনকুৱা আটাইেবাৰ সংখয্া িনণর্য় কৰা।
Ans : We know, product of two numbers is equal to the product of their HCF
and LCM. Given, product is 49280 and HCF is 16, so the LCM is 49280/16 =
3080. Now, 3080 = 8 × 385 which shows that LCM is not divisible by 16 i.e.
the HCF. This contradicts that LCM is always divisible by HCF. Thus, there
cannot exist any such pairs of numbers whose HCF is 16 and prouct is 49280.

8. Rahul had to catch a bus that was 225 m ahead of him. The bus also started
at the same time. If the speed of the bus was 2.5 m/s and Rahul’s speed was
36 km/h, in how much time can he catch the bus?
ৰাহুেল িনজতৈক 225 িমঃ আগত থকা বাছ এখনত উিঠব লােগ। িযসময়ত ৰাহুেল েখাজ কঢ়া
আৰম্ভ কিৰেছ, েসই সময়েত বাছখেনও যাবৈল আৰম্ভ কিৰেছ। যিদ বাছখনৰ েবগ 2.5 িমঃ/েচেকণ্ড
আৰু ৰাহুলৰ েবগ 36 িকঃিমঃ/ঘণ্টা হয়, েতেন্ত িকমান সময়ৰ পাছত ৰাহুেল বাছখন ধিৰব পািৰব
?

Ans : Speed of bus is 2.5m/s =. Speed of Rahul is 36km/h =
36000

3600
m/s =

10m/s. Let Rahul catch the bus in time t seconds. Distance travelled by Rahul
in time t is 10t and distance travelled by bus in time t is 2.5t. By question,
since they started together, 10t− 2.5t = 225 i.e. 7.5t = 225 i.e. t = 30.

9. A can do a piece of work in 25 days and B can finish it in 20 days. They work
together for 5 days and then A goes away. In how many days will B finish
the remaining work?
A েয় এটা কাম 25 িদনত কিৰব পােৰ আৰু B েয় েসই কামেটা 20 িদনত কিৰব পােৰ। েতওঁেলাক
দুেয়া 5 িদন এেকলেগ কাম কেৰ আৰু তাৰ পাছত A েয় গুিচ যায়। বাকী থকা কামিখিন Bেয়
িকমানিদনত েশষ কিৰব পািৰব?
Ans : In 1 day, A can do 1

25 of the work. In 1 day, B can do 1
20 of the work.

Together, in 1 day they can do 1
25 +

1
20 = 9

100 of the work. In 5 days, they
can do 5×9

100 = 9
20 of the work. Thus, part of work remaining after 5 days is

1 − 9
20 = 11

20 . This is to be done by B alone. Complete work can be done by
B in 20 days. So, 11

20 of the work can be done in 20× 11
20 = 11 days.

10. If a, b, c, d satisfy the equations a+ 7b+ 3c+ 5d = 0, 8a+ 4b+ 6c+ 2d = −16,
2a+6b+4c+8d = 16 and 5a+3b+7c+d = −16. Find the value of (a+d)(b+c).
যিদ a, b, c, d েয় a+7b+3c+5d = 0, 8a+4b+6c+2d = −16, 2a+6b+4c+8d = 16
আৰু 5a + 3b + 7c + d = −16 এইেকইটা সমীকৰণ িসদ্ধ কেৰ। েতেন্ত (a + d)(b + c) ৰ
মান িনণর্য় কৰা।
Ans : Given
a+ 7b+ 3c+ 5d = 0
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8a+ 4b+ 6c+ 2d = −16
2a+ 6b+ 4c+ 8d = 16

5a+ 3b+ 7c+ d = −16
Adding the 2nd and 3rd equations, we get
10(a+ b+ c+ d) = 0 i.e. a+ b+ c+ d = 0.
Adding all the equations, we get 16(a+d)+20(b+c) = −16. Now, a+b+c+d =
0, so a+d = −(b+ c). Thus, −16(b+ c)+20(b+ c) = −16, so that b+ c = −4.
Also, a+ d = −(b+ c) = 4. Hence (a+ d)(b+ c) = −16.

11. In the following star, find the sum of the angles A,B,C,D and E.
তলৰ তৰােক্ষতৰ্েটাত A,B,C,D আৰু E েকাণৰ েযাগফল িনণর্য় কৰা।

Ans : We label the angles in the star as in the diagram.

By angle sum property of triangles, we have
A+ a1 + a2 = B + b1 + b2 = C + c1 + c2 = D + d1 + d2 = E + e1 + e2 = 1800.
Now, the angles a1, y and a2, u form linear pairs. So, a1 = (1800 − y) and
a2 = (1800−u), so that a1+a2 = 3600−(u+y). Similarly, b1+b2 = 3600−(u+v),
c1+ c2 = 3600− (v+w), d1+d2 = 3600− (w+x) and e1+ e2 = 3600− (x+ y).

A+ a1 + a2 = 1800

⇒A+ 3600 − (u+ y) = 1800

⇒A = u+ y − 1800

Similarly, B = u + v − 1800, C = v + w − 1800, D = w + x − 1800 and
E = x+ y− 1800. Thus, A+B+C+D+E = 2(u+ v+w+x+ y)− 5× 1800.
By angle sum property of pentagon, u + v + w + x + y = 5400. So, A + B +
C +D + E = 2× 5400 − 5× 1800 = 10800 − 9000 = 1800.
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Figure 1: Star

12. Find the smallest number greater than 2023 which when divided by 6, 12, 68
and 102 leaves remainder 5 in each case.
এেনকুৱা আটাইতৈক সৰু সংখয্ােটা িনণর্য় কৰা িযেটা 2023 তৈক ডাঙৰ আৰু যাক 6, 12, 68
আৰু 102 েৰ হৰণ কিৰেল পৰ্িতেটা েক্ষতৰ্েত ভাগেশষ 5 থােক।
Ans : LCM of 6, 12, 68 and 102 is 204. The subsequent common multiples are
204× 2, 204× 3, 204× 4, . . . and so on. Thus, the smallest common multiple
of 6, 12, 68 and 102 that is greater than 2023 is 204 × 10 = 2040. Required
number is 2040 + 5 = 2045.

13. Three fourth of a tank is filled with water. A pipe can fill it in 12 minutes
and another pipe can empty it in 8 minutes. If both the pipes are opened
together, find the time in which the tank will get emptied ?
এটা েটংকীৰ িতিন চতুথর্াংশ পানী েৰ ভিৰ আেছ। এডাল পাইেপ 12 িমিনটত ইয়াক পানীেৰ সমূ্পণর্
কিৰব পােৰ আৰু আন এডােল ইয়াক 8 িমিনটত সমূ্পণর্ৰূেপ খালী কিৰব পােৰ। যিদ দুেয়াডাল
পাইপ এেকলেগ খুিল িদয়া হয়, েতেন্ত েটংকীেটা খালী ৈহ পিৰবৈল িকমান সময় লািগব েসয়া িনণর্য়
কৰা।
Ans : In one minute, the pipe can fill 1

12 part of the tank. In one minute, the
other pipe can empty 1

8 part of the tank. Thus, effectively, in one minute,
1
8 −

1
12 = 1

24 of the tank is emptied. So, the full tank can be emptied in 24
minutes. Hence, three fourth of the tank can be emptied in 3

4 × 24 = 18
minutes.

14. A rectangular room has a balcony attached externally to its shorter side in
form of a right angled triangle. The sides of the room are of lengths 12 ft
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and 10 ft and the sides of the balcony are integers in ft. How many square
feet of carpet is required to cover the floor of the room with the balcony ?
এটা আয়তাকাৰ েকাঠাৰ চুিট বাহুেটাৰ ৈসেত বািহৰৰ পৰা সংলগ্ন সমেকাণী িতৰ্ভুজাকৃিতৰ বাৰাণ্ডা
এখন আেছ। েকাঠােটাৰ বাহুদুটাৰ ৈদঘর্য্ 12 ফুট আৰু 10 ফুট আৰু বাৰাণ্ডাখনৰ বাহুসমূহৰ ৈদঘর্য্ও
অখণ্ড সংখয্া (ফুট এককত)। বাৰাণ্ডাখনৰ ৈসেত েকাঠােটাৰ মিজয়াখন আগুিৰবৈল িকমান বগর্ফুট
কােপর্টৰ পৰ্েয়াজন হ’ব?

Ans : Since the sides of the balcony are integers and 102 = 82 + 62, so the
right triangular balcony has the perpendicular sides of lengths 8 cm and 6
cm. Area of the room is 120 sq. ft. Area of the balcony is 1

2 × 8× 6 = 24 sq.
ft. Thus total carpet required is 144 sq. ft.

15. Eight cards have numbers 1,2,3,4,5,6,7,8 written on them. They are rearranged
in various ways and placed one over the other. In how many cases will the
top two cards form a pair of twin primes i.e. primes which differ by two ?
আঠখন পাতত 1,2,3,4,5,6,7,8 এই সংখয্াসমূহ িলখা আেছ। িসহঁতক িবিভন্নধৰেণ পুনিবর্নয্স্ত কৰা
হ’ল আৰু এখনৰ ওপৰত এখনৈক ৰখা হ’ল। িকমান েক্ষতৰ্ত এেকবােৰ ওপৰৰ পাতদুখনত থকা
সংখয্া দুটাই যুগ্ম েমৗিলক সংখয্াৰ (অথর্াৎ এেনকুৱা েমৗিলক সংখয্া যাৰ মাজত পাথর্কয্ 2) েযাৰ
এটা গঠন কিৰব?
Ans : Total number of arrangements is 8! = 40320. The only pairs of twin
primes here are 3, 5 and 5, 7. Number of arrangements where 3, 5 are top two
cards is 6!× 2! = 720× 2 = 1440. Number of arrangements where 5, 7 are top
two cards is 6!× 2! = 720 × 2 = 1440. So, required number of arrangements
where the top two cards form a pair of twin primes is 1440 + 1440 = 2880.

16. Let M be the intersection point of medians of a triangle △ABC . Given
AC = 2BC and ∠ACM = ∠CBM . Find ∠ACB.
ধৰা হ’ল M ৈহেছ △ABCৰ মধয্মােকইডালৰ েছদিবনু্দ। িদয়া আেছ AC = 2BC আৰু
∠ACM = ∠CBM। েতেন্ত ∠ACB ৰ মান িনণর্য় কৰা।
Ans : Since BD is median, so D is the mid-point of AC . So, let AD = DC =
AC
2 = BC = x. Given, ∠ACM = ∠CBM = α, say. Since DC = BC = x, so

we have ∠CDM = ∠CBM = α. Thus, in triangle CDM , CM = MD = y
say. Since BD is a median and M is the centroid, so BM : MD = 2 : 1.
Hence, BM = 2y.
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Figure 2: Labelled diagram

Now, △CDM is similar to △BCD. So, their corresponding sides are propor-
tional. Hence,
CM

BC
=

MD

DC
=

DC

BD
⇒ y

x
=

y

x
=

x

2y + y
⇒ x2 = 3y2. Thus, in △BMC ,

BC2 + CM 2 = x2 + y2 = 3y2 + y2 = (2y)2 = BM 2. So, △BMC is a right
angle triangle with ∠BCM = 900 which gives α + 2α = 900 i.e. α = 300.
Thus, ∠ACB = ∠ACM + ∠BCM = α + 900 = 1200.

17. Find the number of non-negative integer solutions of x2 + y = 40320. Also,
list all the solutions.
x2 + y = 40320 সমীকৰণেটাৰ িকমানটা অঋণাত্মক অখণ্ড সমাধান থািকব? সমাধানসমূহ িলিখ
উিলওৱা।
Ans : Starting with x = 0 and proceeding with consecutive integers we get
the non-negative integer solutions as x = 0, y = 40320; x = 1, y = 40319;
x = 2, y = 40316; x = 3, y = 40311 and so on. We shall stop when x2

takes the value of the perfect square just smaller than 40320. It is easily
observed that 2002 = 40000 and 2012 = 40401 > 40320. Thus, there are
exactly 201 non-negative integer solutions given by x = n, y = 40320 − n2

where n = 0, 1, 2, . . . , 200.

18. Evaluate
√
2023× 2024× 2025× 2026 + 1.

√
2023× 2024× 2025× 2026 + 1 ৰ মান িনণর্য় কৰা।

Ans : Consider
√
n(n+ 1)(n+ 2)(n+ 3) + 1.√

n(n+ 1)(n+ 2)(n+ 3) + 1

=
√

(n2 + 3n)(n2 + 3n+ 2) + 1

=
√

(n2 + 3n)2 + 2(n2 + 3n) + 1

=
√

(n2 + 3n+ 1)2

=n2 + 3n+ 1
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Putting n = 2023,
√
2023× 2024× 2025× 2026 + 1 = 20232 + 3× 2023 + 1 =

4098599.

19. A student starts printing the natural numbers, one in each page, in the natural
order. He stops when 3333 digits have been printed in all. How many pages
did the student print ?
এজন ছাতৰ্ই এখন পৃষ্ঠাত এটাৈক সব্াভািৱক সংখয্া, সব্াভািৱক কৰ্মত ছপা কৰা আৰম্ভ কেৰ। েযিতয়া
মুঠ 3333 টা অংক ছপা হয়, েতিতয়া ছাতৰ্জেন ছপা কৰা বন্ধ কেৰ। েতওঁ মুঠেত িকমানটা পৃষ্ঠাত
সংখয্া ছপা কিৰিছল?
Ans : Total number of one-digit numbers printed = 9 (From 1 − 9). Number
of digits used = 9.
Total number of two-digit numbers printed = 90 (From 10 − 99). Number of
digits used = 2 × 90 = 180
Total number of three-digit number is 900 (From 100 − 999)
Number of digits used = 3 × 900 = 2700
Total number of digits used so far = 9 + 180 + 2700 = 2889
Number of digits remaining = 3333 − 2889 = 444.

Number of four-digit numbers required to be used = 444

4
= 111.

So, four-digit numbers are used from 1000 to 1110. The student prints 1110
pages.
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