Assam Academy of Mathematics
Assam Mathematics Olympiad 2025
Category II (Classes VII - VIII)
24th August 2025

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. In a quiz, 5 marks are awarded for each correct answer but 3 marks are deducted for every
incorrect answer. A student answered 9 questions correctly and she was awarded a total of
24 marks. How many questions did she answer incorrectly ?
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Ans : Marks for correct answer is 9 x 5 = 45. Total marks obtained is 24. Hence, total marks

for incorrect answers is 24 — 45 = —21. So, number of incorrect answers is — = 7.

2. Find the smallest perfect square that is divisible by each of the numbers 14, 15 and 16.
14,15 o< 16 (3 forey @tiges Faes v 350 7o fdfx w41 |

Ans : 14 =2x 7,15 =3x5,16 =2 x2x2x 2, So, LCM of 14,15 and 16 is 2 x 2 x 2 X
2x3x5xT=4>%x3 x5 x 7. The smallest perfect square that is divisible by each of the
numbers 14,15 and 16 is same as the smallest perfect divisible by 4* x 3 x 5 x 7 which is
42 x 32 x 52X T* =4 x4x9x25x49 =4 x 441 x 100 = 176400.

3. Find the value of (256)°!6 x (16)°18,
A ey 11 1 (256)016 % (16)0-18

Ans (256)0'16 (16)0 18 (28)0 16 (24)0.18 — 28><U.16 X 24><0.18 — 21.28 X 20.72 — 22 — 4

4, Find the sum of the digits of the number 4191 x 52025,
A1OTL 5 52025 STRQICHTY SIFCAINS (ioree] fely ot |
Ans : 41011 x 52025 — (92)1001 5 52025 — 92022, 52022 5 53 — 102922 x 125 which is 125 followed
by 2022 zeros. Thus, the sum of the digitsis 1 +2+5+0+0+...+0=38.
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5. Arrange in descending order :
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Ans : Equating the denominator to the LCM of 7,11, 13 i.e. 1001 =7 x 11 x 13, we get

4_4><11><13_ 572

7 7Tx11x13 1001
5 HhxT7x13 455
1

1 11x7x13 1001
l TxXT7Tx11 539
3

13 xT7x 11 1001

572>539>455<ieé>1>£
1001 1001 1001 7713 11°
6. Let N1, N, ..., Nigo be a sequence of 100 integers such that N; + N;;; = 2025 for each

1=1,2,...,99 i.e. N+ Ny = 2025, Ny + N3 = 2025 and so on. If Ny, = 1, find Ny,

W Q,E\[ Nl,NQ, ce 7N100 Q*TBT W‘Q[@ WQW @a, qIC® NZ + Ni+1 == 2025, 2[,6 Z - 1,2, 99 WQﬁQ
N + Ny = 2025, Ny + N3 = 2025 .39 1 W Ny = 1 27 (S8 Ny; I W i 41

Ans : Observe that Ny + Ny = 2025 and N, + N3 = 2025. Subtracting, (N; + No) — (Na+ N3) =
2025—2025 = 0 so that Ny — N3 = 0 which gives N; = Nj. Similarly, No+ N3 = N3+ N, = 2025
which giVGS N2 = N4. Again, N3 + N4 = N4 + N5 gives N3 = N5 and N4 + N5 = N5 + N6
gives Ny = Ng. Proceeding this way, we can show Ny = N3 = Ny = ... = Ny i.e. all the odd
numbered terms are equal and Ny = Ny = Ng = ... = Nygpoy i.e. all the even numbered terms
are equal. Since N7y =1, so Nyo + N7z = 2025 gives N73 = 2024 and so all the odd numbered
terms are equal to 2024. Hence, No7 = 2024.

Thus,

7. Papon would be 5 minutes late to reach his destination if he rides his bike at 30 km per hour
but he would be 10 minutes early if he rides at the speed of 40 km per hour. What is the
distance of his destination from the starting point ?
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Ans : Let the correct time to reach the destination be ¢ hours i.e. 60t minutes. Th%ré,
30(60t + 5) = 40(60¢ — 10). Solving, 1800 + 150 = 2400¢ — 400 i.e 600f = 530 ie. ¢ =

hours, which is equal to 55 minutes. Thus, Papon covers the required distance in 55+ 5 = 60
minutes or 1 hour by travelling 30 km per hour. Thus, the required distance is 30 x 1 = 30
km.

8. A student took five papers in an examination, where the full marks were the same for each
paper. His marks in these papers were in the proportion of 6 : 7: 8 : 9 : 10. He obtained a
total of 3 of the full marks in the five papers combined. In how many papers did he get more
than 50% marks ?
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3
Ans : Let the full marks in each paper be 100. The student obtained 5 % 500 = 300. Let the
marks obtained in the respective papers be 6k, 7k, 8k, 9k and 10k. Then 6k+T7k+8k+9k+10k =
300 which gives k = :1—0 So, marks in the first paper is 6k = 6 x % = 45 out of 100 i.e. 45%.

30
Marks in the second paper is 7k = 7 x 7= 52.5% > 50%. The marks in the remaining three
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10.

11.

12,

are 8k, 9k and 10k which are all greater than 7k and hence more than 50%. Thus, the student
scored more than 50% in four papers.

. In an election of school captain, there were only two candidates. On the day of election,

10% of the students were absent. The winner was supported by 47% of the total students in
the school. If he got support of 30 students more than his opponent, what is the number of
students in the school ?
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Ans : Since 10% students were absent and the winner got support from 47% students, so the
opponent got support from 100% — 10% — 47% = 43% students. By question 47% — 43% = 4%

100 x 30
of the students is equal to 30. So, the number of students is — = 750.
, r a4y
Let 7,y, ~ be non-zero real numbers with x # 2z and — = ———5 prove that
z 24ty
Pyt =@tz -y)(r+z+y).
r x4 yP
AWM 2, y, » TSB! Sy TBT Y TS 1 # 2 AP = = o oNte 41 @,
z 224y
PP+ =(r+z—y)(r+z+y)
2ty 2 2 2 2. 2 2
Ans: — = — ) gives xz°+xy® = x’z+y°zie. xz(z—x) = y*(2—x) and as © # z,s0 xz = y*.
z z

Now, 22+ 1%+ 2% = 2?4+ 2% + 22 —y? = 22 + 222+ 22 —y* = (v+2)° —y* = (v +z—vy) (v +2+y).
APQR is right angled at @ with PR = 41 and PQ = 9. If O is any point inside APQR,
show that OP + OQ + OR > 45.

Q e NP AFHF PQR TN fagere PR = 41 ®I€ PQ = 9 13w O, PQR fages sedet
«ft f49 280 MYs &, OP + 0Q + OR > 45 |

Ans : By Pythagoras Theorem, PR?> = PQ? + QR? so that 41> = 9% + QR? i.e. QR? =
417 — 92 = (41 + 9)(41 — 9) = 50 x 32 = 1600 = 402 So, QR = 40.

P

Q R

We now apply triangle inequality. In APOQ, OP 4+ OQ > PQ. In AQOR, OQ + OR > QR.
In AROP, OR + OP > RP. Adding, we get 2(OP + OQ + OR) > PQ + QR + RP i.e.
2(0P+0Q+ OR) > 9+ 40+ 41 = 90. Thus, OP + OQ + OR > 45.

The lengths of the sides of AABC are AB=a—1,BC =a,CA=a+1 where a > 1. AD is
drawn perpendicular to BC. Show that DC' — BD = 4.

ABC faves @[T AN Q@ 4199, AB=a—1,BC =a ¥ CA=a+1,T9a>1 1 BC I
8AT® AD o 5 ¥ | YS[ &, DC' — BD =4 |
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Ans : In AABD, by Pythagoras Theorem, AD?> = AB* — BD? = (a — 1)> — BD?. Again, in
NACD, AD? = AC? — DC? = (a+1)*— DC?. Thus, (a —1)*>— BD? = (a+1)?> — DC? which
gives DC?*—BD?* = (a+1)*—(a—1)? so that (DC+BD)(DC—BD) = (a+1+a—1)(a+1—a+1)
ie. a(DC — BD) = 4a. So, DC — BD = 4.

A

a—1 a+1

13. The present age of a father is three times that of his son. After 10 years, the ratio of their
ages will be 13 : 6. Find their present ages.
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Ans : Let the present age of the son be z. So, present age of the father is 3x. By question,

3 10 13
leo = - This gives, 6(3z + 10) = 13(x + 10) i.e. 182 + 60 = 13z + 130 ie. 52 =70 0
x
that = 14. Thus, son’s age is 14 and father’s age is 3 x 14 = 42.
1013ab b
14. If a> + 0% = @ where a > b > 0, find the value of @t )
506 a—>b
1013ab b
W a2 4 1?2 = %OGCL W TS 0> b > 0, (53 a+b-ﬂm®%mm |
a J—
1013ab b 1013ab
Ans : Observe that a® + b? — 2ab = D oah =2 Also, a® + b? + 2ab = @ L 9ab=
50950 (ot b)2 506 506 b 506
a a . a
206 " Thus, (@) = 2025 = 45°. Since a > b > 0, so p— = 45.

15. Find all integers n for which (n? —3n +1)* + 1 is a prime number.
n ¥ SIGIECAN WS WA Sferedt AT (n? — 3n + 1) + 1 aff GNfere ey =31

Ans : Observe that (n? —3n+1)2+1 = {n(n—3)+1}*>+ 1. If n is even, then n(n—3) is even.
If n is odd then n — 3 is even and hence n(n — 3) is even. Thus, n(n — 3) is always even so
that n(n —3) +1 is always odd. Hence, {n(n—3)+1}*+1 is always even. So, it can be prime
if and only if (n? —3n +1)> + 1 = 2. This gives (n? —3n+1)>=1,so that n? —3n+1 =1
orn*—3n+1=-1.1n*~3n+1=1then n*—3n=0ie n(n—3)=0so that n =0 or
n=3 Ifn*~3n+1=—1thenn*-3n+2=0ie (n—1)(n—2)=0sothatn=1o0rn=2.
Thus, the required integers for which (n? — 3n + 1)? 4+ 1 is a prime number are n =0, 1,2, 3.

16. Find the number of ways of distributing 12 identical (equal in all respect) balls among 4 boys
so that every boy gets at least two balls but no one gets more than 4.
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Ans : If the first boy gets 2 balls and the second boy gets 2 balls, then the remaining 8
balls has to be distributed 4 each to the third boy and the fourth boy as 2 +2 + 4 + 4 = 12.
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17.

We denote it as (2,2,4,4). The other distributions can be (2,4,2,4), (2,4,4,2), (4,2,4,2),

(4,2,2,4) and (4,4,2,2). Thus, there are 6 ways where 2 balls are given to two boys and 4

balls to the remaining two. Those who are comfortable with permutations with repetitions
4!

can compute the number of arrangements of (2,2,4,4) as Sl = 6. Next, we can have the
. 12!

distribution (2,3,3,4) which can be of o = 12 ways ie. (2,3,3,4), (2,3,4,3), (2,4,3,3),

(3,2,3,4), (3,2,4,3), (3,3,4,2), (3,3,2,4), (3,4,2,3), (3,4,3,2), (4,2,3,3), (4,3,2,3) and
(4,3,3,2). Next, we can have (3,3, 3,3) which can be of 1 way only. Hence, the total number
of ways of distributing 12 identical balls among 4 boys so that every boy gets at least two balls
but no one gets more than 4 is 6 + 12+ 1 = 19.

A is the midpoint of the semi-circular arc with centre O and diameter BC. M, is the midpoint
of the arc AB, M, is the midpoint of the arc M;B, Mj is the midpoint of the arc M;B and
M, is the midpoint of the arc M3B. Find /AOM;, /AOM,, /AOMs;, /AOM, as fractional
multiples of 90°. An example of fractional multiple of 90° is 45° = £ x 90°.

O & WF BC IS TaJSIF{ 57 @b A WG 1 5171 AB I N4 T4 My, 519 M, B I
NG M,, 59 MyB I IGR™ M, @ 519 MyB I NG My 1+ LAOM,, LAOM,, [ AOMs;,
LAOM, (FIOPTIRI T 90° I Ol wfdes f2pieel foral 1 90° 3 oIl wfdews «ft Twizsd @
45° = 1 x 90°,

A
M,
M,
M
M,
c 10) "B

1
Ans : We have /AOB = 90°. OM, bisects /AOB. So, /AOM, = M,0OB = 5 x 90°. Next,

1 1 1
OM, bisects /M,0B. So, /M,0OMs = /M>OB = 5 X 5 x 90° = b7} x 90°. Thus, ZAOM, =

1 1 3 1
ZAOMl + ZMlOMQ = (— X 90° + — X 9()0) = — X 90°. Next, ZMQOMg = 5 X ZMQOB =

2 22 22
1 1 o1 ] 3 o1 ]
5 X ? x 90° = ? x 90°. So, ZAOMg = ZAOMQ + M20M3 = ? X 90° + ? x 90 =
7 o similarl A A 7 ., 1 . 15 .
§><90.51m1ary,1 OM, = /AOM3 + /MsOM, = §><9O +§><90 :§><90.
2—1 22 -1 23 —1
Observe that /AOM, = 5 x 90°, LAOM, == 5 x 90°, LAOM; = 5 x 90°,
24 -1
LAOM, = T x 90°.

2" —

(Additional remark : Observe that ZAOM,, = x 90°. To justify the general expression

kE _
S 90° for
some natural number k. This assumption is fine as we have already tested it for £ = 1,2, 3, 4.

Then,

above, we use the principle of mathematical induction. Assume that /AOM;, =

(5) AMO02025/Cat-1I



o ><90°+§><ﬁ><900 :W' Hence,

the expression for /AOMj,,, is true whenever the expression for /AOM) is true. Thus, the

2k 1 1 1 2k+l _ 1
LAOMjy1 = LAOMy + [MOMjsq = ( )

Principle of Mathematical Induction gives ZAOM,, = x 90° for every natural number

n.)

18. There are 10000 i.e. 100? birds sitting in a row. A gun shot is fired and because of this the
birds sitting in perfect square positions i.e. the 1st, 4th , 9th , 16th, ..., 100%*th fly away. The
remaining birds again rearrange themselves in a row. A second gun shot is fired and again
the birds in the perfect square positions fly away. This process is repeated until the number
of remaining birds drops below 100. How many birds remain as soon as the number of birds
comes below 100 ?
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Ans : There are exactly 100 perfect squares from 1 to 1002, So, the number of birds remaining
after the first shot is 100% — 100 = 100 x 99. Now there are exactly 99 perfect squares from 1
to 100 x 99. So the number of birds remaining after the second shot is 100 x 99 — 99 = 992,
Next, there are exactly 99 perfect squares from 1 to 992, So, the number of birds remaining
after the third shot is 992 —99 = 99 x 98. After the fourth shot, the number of birds remaining
is 99 x 98 —98 = 982, We can analyse this by starting with n? birds. Birds remaining after first
shot is n? —n = n(n — 1). Birds remaining after second shot is n(n —1) — (n — 1) = (n — 1)%
After the third shot, (n — 1)> — (n — 1) = (n — 1)(n — 2) birds remain. After the fourth shot,
(n — 2)? birds remain. As this process continues, we can write the number of birds remaining
after the subsequent shots as

100% — 100 x 99 — 99?2 — 99 x 98 — 98% - 98 X 97 = 97> — ... > 102 - 10 x 9 — ...

Thus, the number of birds that remain as soon as the number of birds comes below 100 is
10 x 9 = 90.
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