Assam Academy of Mathematics
Assam Mathematics Olympiad 2026
Category I (Classes V - VI)
30th August 2026

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. Calculators or any other electronic or digital devices
are strictly prohibited.
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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. Find the missing terms in the sequence by observing the pattern :
©TTS Al SENBIE BICARCE! FRIRe Y AN S1FS 2@ et e v
Ans : 234, 345, 456, 567, 678, 789.

2. Arrange the numbers in increasing order :
TS Al ARYPTRS SEETS A
3082026, 2026308, 8302026, 2026830
Assamese version :
Ans : 2026308 < 2026830 < 3082026 < 8302026.

3. If the secret code for EDGE is 7697 and that for FACE is 8357 what is the secret code for
DECADE ?

IM EDGE I 3@ @8 ALFS 7697 W AT FACE I @ @8 ALFS 8357 T, (903 DECADE
I @ @8 AT F 237

Ans : Observe the codes for EDGE and FACE. A careful observation gives £ — 7,D —
6,G —9,F — 8 A — 3,C — 5. But the natural positions of £, D,G, F, A, C in the English
alphabet are 5,4,7,6,1,3. So, 2 is added to the natural positions of each letter to create the
code. So, D -6, & —7,C — 5 and A — 3. So, the secret code for DECADE is 675367.

4. Anup has three rolls of ribbon of lengths 30m, 42m and 66m. He wants to cut all three rolls
into pieces of equal length, without leaving any ribbon unused. What is the greatest possible
length of each piece and how many pieces does he get all together ?

wolq gbFe 30 B, 42 WO @i 66 o e fof bl fRaas &t @ie 1 [ fefaebl gare <=
RN QeI AT AN MG iFA IR FfT o e [T @ 9t 9N @RS
Afs a1 57 i St faame 2fetdr fFae e Twess s fomiw 29 @ &1 39 fowe G
e <ifo Sfemg «nfsq a4t

Ans : Required greatest length is the HCF (or GCD) of 30,42,66. We have 30 = 2 x 3 x 5,
42 =2x3x7and 66 =2 x 3 x 11. So HCF is 2 x 3 = 6. The number of cut pieces of ribbons
is 4+ 2+ 8 =547411=23
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5. Strike out 10 digits from the number 12345123451234512345 so that the remaining number is
as large as possible.

12345123451234512345 ALPIEIR o7 1061 QT Ao 6 (oIl Tt SAM™B Jeiei] Wi
W‘Q{II

Ans : We have to keep 10 digits. To make the remaining number as large as possible, we choose
each digit as large as possible while leaving enough digits to complete a 10-digit number. The
first digit must be chosen from the first 11 digits, and the largest available digit is 5, so we
retain the first 5. Applying the same idea again, we retain the next 5. The largest possible
third digit, while leaving seven more digits to the right, is 3; after choosing it, the remaining

seven digits must be 4512345, Hence, the largest possible number is | 5534512345

6. A car had 33 litres of fuel when it started its journey. It travelled 120 kms and stopped at a
petrol pump. After refuelling 10 litres of petrol, the fuel meter indicated 35 litres. Find the
mileage of the car i.e. the distance travelled per litre.

T I FF TS G247 AOrS 33 FToR 3F: @ifeet | A%t 24w 120 fFefis wfeaw F99 “igs @b
AIGH Se TF | TEAE 10 FIBIF 3F SRR ~Ze OTs THIT WORGTS 35 O™ @RI |
MR 2T WS efSfrbr Toe T Sfowy vl 7% 7 T 1

Ans : Fuel left in the car after travelling 120 kms, i.e. just before re-fuelling, is 35 — 10 = 25
litres. Thus, fuel used in travelling 120 kms is 33 — 25 = 8 litres. So, mileage is 120/8 = 15
kms per litre.

Alternatively, fuel used for travelling 120 kms is 33 + 10 — 35 = 8 litres. So, mileage is
120/8 = 15 kms per litre.

7. Numbers that read the same when read from left to right or from right to left are called
palindrome numbers. For example, 1221,2772 etc. Find all the four digit palindrome numbers
that are divisible by 9.

RITAR Y SRR IGFI #F GIFIEC WA G /S G QT2 7, (18 TR
AfeTagS e el (@I 2¥ 1 SmiRerEe, 1221, 2772 @i SIfR5 Sid[iE aiagdl wibiEEE
¢TGN e e a1 Riea 9 (@ e ferey =30

Ans : Four digit palindrome numbers are of the form abba where a # 0. Since the numbers
are divisible by 9, so the sum of the digits a + b + b+ a = 2(a + b) is divisible by 9.
So, a + b should be divisible by 9. Hence, a + b = 9 or 18. Thus, all such numbers are
9009, 8118, 7227, 6336, 5445, 4554, 3663, 2772, 1881 and 9999.

8. A school has 151 girls and 139 boys. What is the minimum number of buses needed for all of
them to go on a trip if each bus can carry at most 25 students ?

QLT FETS 151 T (R W 139 T o AR | BT TN AL (SSENTF AL (PR AZq
ArTeH 273 IR efedT Iz wfs @Mk 25 [ Frwdica a@ 7 AE?

Ans : Total number of students is 1514139 = 290. We divide it by 25 and see that the quotient
is 11 and remainder is 15. Thus, 25 x 11 = 275 students are accommodated in 11 buses and
one more bus is required to accommodate 15 students. Hence, 12 buses are required.

9. What fractions of the circle are represented by the portions a,b,c,d,a + ¢ and b+ d ?

a,b,c,d,a+ ¢ A b+ d ASTI2612 woTe Tl JeR e e s affsfafag s @ fdy
BN
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11.

12.
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A milkman usually mixes milk and water in the ratio 5:3 but because of shortage he added an
extra one litre water to 16 litres of his mixture before supplying. What is the ratio of milk
and water in the new mixture ?

G T HIKFATS 5 : 3 Wegoiiee N @i A 2fer T 1 68 N A6 A (o€ =T 16
febree fie Wbre 1 bR wifefa® =1t st fcet 1 @3 g fieltbre «11A T AN qirs &=
73 9efy w4

5 3
Ans : Amount of milk in 16 litres of mixture is — x 16 = 10 and amount of water is — x 16 = 6.

After adding one more litre water, the amount of water is 6 + 1 = 7 litres. So, ratio of milk
and water is 10: 7.

Write a 9-digit number such that interchanging the places of any two digits results in a bigger
number. How many such numbers exist ?

9-Se (B QTFl @B Hey foife Tferaq G RIS 961 @eq B AleT-Te1le) Sfq oAl FLGoT
QoI ALABISLT TIET T | QTP AL IJ fFwwr AfFa?

Ans : The required number must have its digits in strictly increasing order, because if any
digit on the left is bigger than a digit on the right, then interchanging their places will make
the number smaller. Also, no two digits can be equal, because exchanging equal digits will
not change the number. Since it is a 9-digit number and the digit 0 cannot occur in a strictly
increasing 9-digit number, the only possible number is 123456789. Hence, there is only 1 such
number.

A box contains crayons of four different colours: red, blue, green, and yellow. Without looking,
what is the smallest number of crayons that must be taken from the box to be certain that at
least two of them have the same colour?

Gl IFEC T, [, CTOG T KA 2 HIAG! T8 T¢I W2 | IFHGR FE @GRS
GIRelE I TR Fereii SerIE e Qi aEgl @bl 2f[f3fos Taae 7w T 9T
Fow Hfs IS YO T 69 Ieraifees fea?

Ans : It is possible that the first four crayons drawn have four different colours, one of each
colour. Therefore, drawing four crayons does not guarantee a matching pair. The fifth crayon
must have one of these four colours, so it will have the same colour as at least one of the first
four crayons. Hence, the smallest required number is 5.
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13. How many six digit numbers of the type 5289yl can you form such that the sum of the digits
is 30 ? Write all such numbers.

5289yl U2 WIRY QTP [FAAE! =7 SeHRMHE e fFq TS 3T SLHIRS @IFe 30 2A?
T QBB eyl ferfe Sfere |

Ans : 54+ 2x+84+9+y+1=30ie 234+x+y =230ie. x+y =7 All possible values
of zand yare x =0,y =7, 2 = 1,y =6, vt =2,y =5, x =3,y =4, x = 4,y = 3;
r=5y=2c=06y=1and z =7,y = 0. Thus there are 8 such numbers. They are
508971, 518961, 528951, 538941, 548931, 558921, 568911 and 578901.

14. How many triangles are there in the following figure ?

weTe Wl foaibre b fage itz ey w11

A

Ans : Of course one can start naming all possible triangles and count the number of triangles
! But that’s quite difficult actually. Instead we try a smarter way out. Observe that there are
8 points on the base and all the triangles have a common vertex A. Start counting all possible
triangles of the form ABz where x is a point from among the points on the base other than
B. There are 7 such points. Hence, there are 7 such triangles of the type ABx. Next, count
triangles of the type ADx. There are 6 such triangles. Note that ADB was already counted as
ABD. So, we can just countinue the counting process from left to right. There are 5 triangles
of the form AEx, 4 of the type AFx, 3 of the type AGz, 2 of the type AHxz and 1 of the
type Alz. Hence there are 7+ 6+ 5+ 4+ 3 +2+ 1 = 28 triangles.

15. During a school exhibition, the Eco-Club wants to have the following display stage using square
mats, each measuring 1 m x 1 m :

T Wl G TS FELAS TF FIROE ©eTe MR Neq Aeaee IsFhos wflermica oife
(eI e A9 @fedTe @ 1 o x 1 [oE

Answer the following questions, showing your reasoning:

(a) Find the area and the perimeter of the display stage. 3

(b) The whole stage is to be covered with a decorative sheet costing Rs. 35 per square metre.
A ribbon costing Rs. 18 per metre is to be placed along the outer boundary. Find the
total cost of the sheet and the ribbon. 2

(c) Construct all possible rectangular stages that can be designed using all the above mats.3
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(d) Do all the designs require the same cost of decorative sheet ? Which design requires the

least cost for placing the ribbon on the outer boundary ? 2
Ao IE emfq S ooq e e Tee
(a) Weeq Wiew 49 et &< “AfHA e <1 3

(b) (AITE2 WP G EMIILF DM BIfF (2T T A9 afs IeffwGiee <=5 35 511 3
21 DIfRANGS GuiE [T et 23 9 2fs BT 496 18 51 1| e 9% f[I9qeE]
o 296 w27 fefm v 2

(c) 87[T® WA RETBIFIACICE GIfF “I]1 ABIBEIF AT AAOIFIF VL TH; AT 41 | 3

(d) 93 ABIRER TN @ CIWIRETF PRI bl [pifse wew & 12« 2<%
ARRE? (FIFE! TH] A W] 299 SIS Aol I 46 ABIRSLF F9 7 2 2

Ans : The number of mats can be counted row-wise. The bottom two rows contain 6 mats
each, the next row contains 4 mats, and the top row contains 2 mats. Therefore, the total
number of mats is 6 + 6 + 4 + 2 = 18. Since each mat has area 1 x 1 = 1 square metre, the
total area of the stage is 18 x 1 = 18 sq m.

Beginning at the bottom-left corner and moving once around the stage, the successive boundary
lengths are 6,2,1,1,1,1,2,1,1,1,1, and 2 metres. Hence, the perimeter is 6 +2+ 141+ 1+
1+24+1+1+1+1+2=20 m. The faint lines between neighbouring mats are not included
because they lie inside the stage. They are common sides of two mats and do not form any
part of the outside boundary.

The cost of the decorative sheet is 18 x 35 = Rs. 630. The length of ribbon required is equal
to the perimeter, which is 20 m. Therefore, the cost of the ribbon is 20 x 18 = Rs. 360. Hence,

the total cost is 630 + 360 = [Rs. 990

Since 18 =3 x 6 =2 x 9 =1 x 18, so the following rectangular stages are possible : (d)

All the four designs have the same carpet area i.e. 18. However, the perimeters are different.
For the 3 x 6 rectangular stage, perimeter is 2 X (34 6) = 18. For the 2 x 9 rectangular stage,
perimeter is 2 x (2+9) = 22. For the 1 x 18 rectangular stage, perimeter is 2 x (1 + 18) = 38.
Hence, the 3 x 6 rectangular stage requires the least cost for placing the ribbon on the outer
boundary.

A student is shading the small squares in a 6 x 6 square grid. The dashed lines pass through
the centre O of the grid. Three small squares have already been shaded, as shown in the
figure.

QIR BI@E 6 x 6 SRS INProq eyl WBT® APl AP INIA© J6 I SR 1 Fb Food WAl
(FRIRGEN A8 FEEIEIE (| O (I A9 (2 092 | ©oTe (qeqiysed fof b1 e 9+ 3fowey ¢ <1
ey
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(a) What is the smallest possible number of additional squares that are to be shaded so
that the dashed lines become the lines of symmetry of the shaded design ? Draw the
completed pattern. 3

(b) What fraction of the whole 6 x 6 grid is shaded in the completed design ? 1
(c) Find the smallest angle by which the figure can be rotated to get the same figure. 2

(d) What is the smallest number of shaded squares that must be erased so that the new
design has exactly one line of symmetry ? Draw two such designs. 4

(a) TABIRST N FAPRYST AFSTE I1C T8 FRE @2 To FoiF A (@ALGAT I8 FeHIGF
TS (1 02 A7 9T TGAF Al F1 THO! o] F1 | 3

(b) GG 5 T THOTS (AER 6 x 6 WFIKI AN P &L 96 F1 020R? 1
(c) 92 TG WHTS(F A TN (Flre G @S A G129« THG! 4 facfy w901 2

(d) 2T I AGIZSLF I FLYF [FN6! I8l I I (AT @B T THGMS TG qeie JIffs
([ A2 G 96T TH S 1 4

Ans : Since the horizontal and vertical dashed lines are the lines if symmetry, so we need
to shade the square of 1st row 5th column. Then, taking mirror image about the horizontal
dashed line, we get the following design :

F - - = === -Q-=-=- === ===

Thus, at least 1 + 4 = 5 additional squares have to be shaded. Leaving any one ofd these
squares unshaded will disturb the conditions of symmetry. Hence, fewer than 5 squares won’t
work.

8 2
It is easy to see that ®= 5 of the square grid is shaded.

Rotating by 90° will give the following design which is not same as the original :
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However, rotating by another 90° i.e. by rotating the original figure by 180° (1/2 turn), we
get back the same design. Rotating by any other angle doesn’t give the same design. So, the
smallest angle for rotational symmetry is 180°.

If we erase one square, the symmetry about both the lines is disturbed. So, we need to erase
one of its corresponding squares as well. The remaining shades will still keep the design
symmetrical. So, the minimum number of squares to be erased for keeping exactly one line
of symmetry is 2. Two such designs are :

Find all the angles ZABC,/BCD,/CDE,/DEA, /EAB of the pentagon ABCDE, given
that AF' = AG and AD = AC.

ABCDE #GTEWHR AF = AG 9 AD = AC\ (St8 LABC, /BCD,/CDE, /DEA, /EAB
(PINF3GIF T fefm 111

A

N =

D

Ans : We have ZAGF = ZBGC = 70°, being vertically opposite angles. Also, AF = AG.
So, ZAFG = ZAGF = 70°. Hence, in AAFG, LZFAG = 180° — (70° + 70°) = 40°. Thus,
LFEAB = ZEAF + ZFAG + ZGAB = 40° + 40° 4 40° = 120°.

ZAGB and /BGC form a linear pair. So, ZAGB+ /BGC = 180° i.e. ZAGB = 180°—170° =
110°. Hence, in AABG, ZABG = 180° — (40° 4 110°) = 30°. So, LABC = 30° + 60° = 90°.
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Also, ZAFE = 180° — ZAFG = 180° — 70° = 110°. So, in AAFE, ZAEF = 180° — (40° +
110°) = 30°. So, LZAED = 30° + 60° = 90°.

Next, in AADC, AD = AC and so ZADC = ZACD. Thus, ZADC+/ZACD+ /ZDAC = 180°
which gives 2/ADC = 180° — 40° i.e. LADC = ZACD = 70°. In AADE, ZADE =
180° — (40° + 90°) = 50°. Similarly, in AABC, ZACB == 180° — (40° + 90°) = 50°. We now
have, /CDE = ZADC + ZADE = 70° + 50° = 120°. Also, /BCD = ZACB + LZACD =
20° + 70° = 120°.

18. Consider the lock and key holders as shown in the figure with each lock placed above its own
key.

L1 LQ L3 Ll L2 L3 L4
K, | Ko | K3 Ky | Ky | Kg | K4

(a) For three pairs of lock and key, write all possible rearrangements of the locks so that no
lock is placed above its correct key. How many such rearrangements are possible ? 3

(b) For four pairs of lock and key, write all possible rearrangements of the locks so that no
lock is placed above its correct key. How many such rearrangements are possible ? 7

o9 oaUere (7SN T Wi BIf (AR F13F FeHIG! 7 T TS 2SS +A15 s O esiwe 3w
FoF CHAICH! (T SR |

L1 LQ L3 Ll L2 L3 L4
K| Ky | Ky K | Ky | K5 | Ky
(a) fofTea™ ©an o oIk AR TE=[ GRS AT &R SRret TS (HICAG! @l T Ao
PIR AB @2 ® MATE | G Y§ PG Fcene AfFT A2 3
(b) PR STt =% BT AT FTEI7 ABREIF ATS fAfd Seredt T @ CACG oo 21 7ew
BIR AB @2 ® MATE | G Y§ PG Fcene AfFT A2 7
Ans : We see that the following arrangements are possible without any condition
Ly | Ly | L3 Ly | Ly | Lo Lo | Ly | Ly
K, | Ky | K3 K, | Ky | K3 K, | Ky | K3
Ly | L | Ls Ly | Ly | Ly Ly | Ly | Ls
K, | Ky | K3 K, | Ky | K3 K, | Ky | K3

It is easy to see that only two of the arrangements satisfy the condition that no lock is placed
above its correct key.

L2 L5 Ll L3 Ll L2
K| K| K K, | Ky | K3

For four locks, we write all the possibilities and see that there are nine arrangements where

Ly | Ly | Ly | Ls Ly | I | L, | L, Ly | Ly | L, | Ls
K, | Ky | K3 | K, K, | Ky | K3 | K4 K, | Ky | K3 | K,
Ls | Ly | Ly | Ly Ls | Ly | L, | Ly Ls | L, | Ly | L
K, | Ky | K3 | Ky K, | Ky | K3 | Ky K, | Ky | K3 | Ky
Ly | Ly | Ly | Ly Li| Ly | Ly | Ly Ly | Ly | Ly | Ly
K, | Ky | K3 | K, K, | Ky | K3 | K4 K, | Ky | K3 | K,
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