Assam Academy of Mathematics
Assam Mathematics Olympiad 2024
Category I (Classes V - VI)
1st September 2024

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. How many even numbers are there from 2024 to 9999 ?
2024 *[Q1 9999 C&T fFIFET oy 2 ©ACR?
Ans : There are 9999 — 2024 + 1 = 7976 from 2024 to 9999. Half of them are even. So, there
are 3988 even numbers.

2. A container has 6 litres 550 ml of milk. How many glasses, each of 25 ml capacity, can be
filled with it?
qB1 ATT® 6 litres 550 ml MNAF AT | TR AAMEER 25 ml FAFG! P& 7= ~=1 T=?
Ans : Total milk = 6000+550=6550 ml. Number of glasses = 6550/25=262.

3. Find the greatest number that divides each of the numbers 3232, 4848, 6464 and 8080.
3232, 4848, 6464 TF 8080 FRAWILLP F7jfcel frorey T4l WHIRSLF Thed FYIH! el 1

Ans : 3232 = 2° x 101, 4848 = 2% x 3 x 101, 6464 = 2° x 101 and 8080 = 2% x 5 x 101. So,
greatest common divisor is 24 x 101 = 1616.

4, You are given the number 194720241987. Construct the largest and smallest possible numbers
of 7 digits by crossing out the digits as necessary without disturbing the order of the digits.

COIIF 194720241987 ALYICH! TN ¢20R 1 ALANBTE AFT ALFAZE TN A FhQNE SATASTTANCATT

g e FfS @ ©IF o[/1 7 5 Wed2 AEIoT ABIZOLT TIe A ABIZSLT FF AL To! 2157
BN

Ans : Largest possible number of 7 digits is 9741987 and smallest possible number of 7 digits
is 1021987.

5. What fraction of a clockwise revolution does the hour hand of a clock turn through from 4
pm to 9 pm ?

IR 4 T 211 S 9 IS YIS IBIF OIS oI G 75 gefeyq i wieel efoams a2

Ans : The hour hand turns 1/12 fraction of a revolution each hour. Thus from 4 pm to 9 pm,
it turns 5/12 of a complete revolution.
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6. Find the smallest perfect square that is greater than 2024 and the largest perfect square that
is less than 2024.

TP SBIRSET A Iof FICoT 51T Sferedt RGBT 2024 ©F TeT AF QAT AHIESLF e
Fof Aot RpifR Sfereat RGH 2024 ©GF I |

Ans : Observe that 45% = 2025 and 44% = 1936. So the smallest perfect square that is greater
than 2024 is 2025 and the largest perfect square that is less than 2024 is 1936.

7. Let a,b,c denote three distinct digits from 1 to 9. Then find the values of a,b, ¢ from the
following addition:

491 ¥ a,b,c @ 19 7[99 T fooqq fSf1 52 5% T FI | T (19 WLHWOE A<M a, b, ¢
W faefg w4

O O ®
O |c Cc o
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Ans : Observe that the the unit digit of c+c+c is ¢ only when ¢ = 5. Hence, abc+abc+abe = 555
gives abc = 555/3 = 185. So, a = 1,b=8,¢ = 5.

8. The number 2x1y8 is divisible by 4. What are the possible values of x and y?
2x1y8 TR 4 Reoley I T «, y I MI+F WA & & 222

Ans : Since the number is divisible by 4, so the number formed by the last two digits is
divisible by 4. Thus, = can be any digit and y8 must be divisible by 4. So, the possible values
of x are 0,1,2,3,4,5,6,7,8,9 and the possible values of y are 0,2,4,6, 8.

9. Anit can paint a room in 3 days. Tina can paint it in 2 days and 8 hours. How much time, (in
days, hours and minutes) will it take to paint the room if they both work together ?

TfItes @bt @101 3 e 92 SR T B @12 G @O 2 T 8 wBTe W) IfRF A 3w
TRIPRIFIE GTFeTel I I, (S8 G128 (SIS 92 IR YR I Fwm Jw7 (e, o571 =i
6 ©) =nfoe?

1 8 7
Ans : In 1 day, Anit does 3 of the painting. Also, 2 days 8 hours = 2 + 2 days = 3 days. So,
3 1 3 16
in 1 day, Tina does = of the painting. Together they can complete 3 + - =31 of the painting
2

1 )
days i.e. 1% days i.e. 1 day 7 hours and 30

in 1 day. They can complete the work in T

minutes.

10. Equally spaced points are marked on the circumference of a circle as in the diagram. What
part of the circle is the shaded region ?

foatbre myedt 49 g8 Wb ~if<fye Tmsee 4 KR fofze 41 (atz 1| J9BI9 Fae T 92
frant taee foyef
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11.

12.

Ans : The points divide the circle into 16 equal sectors. The three shaded portions add up to
1 2 3 6 3

%716 616
A Ludo die is thrown 40 times and the number that turns up on each throw is noted below :

9Bt Tgefs 4039 wiiedl t2e oI afeags Al (@[T ALIB! were g oy 94t tate
1263334512566 1544241

56 61214546516 2434546
Represent the data as a table. Find the number that appears

(a) Which number appears the maximum number of times ?
(b) Which number appears the minimum number of times ?

(c) Which numbers appear equal number of times ?

ca?;tﬁmmﬁmwa CoTRT 21Tz W3 o g4 SIfeTRT SIFICE THgIo Tl 1| ORIl wete frarTR
ef a1

(a) TGIBOLF @ 2N (= A2 (FIET?
(b) BIZTSLF TN IS (AT F2 (FICHT?
(c) (FICF3DT 2 AN AN S (="?

Ans : We construct the table of tally marks :

1| Wl
2| Mt
31
4 | W
5 Ml
6 | HI

From the table, it is clear that 4 appears the maximum number of times i.e. 9 times, 3 appears
the minimum number of times i.e. 4 times. Also, 1 and 5 appear equal number of times i.e. 7
times each.

A park is in the form of a rectangle of width 10 m and length 20 m.

(a) How many bricks of size 25 cm x 10 cm are required to pave the garden with bricks ?
(b) What is the total cost of bricks if one brick costs Rs. 15 ?

RrOIGhes T 29 &% 10 m S A 20 m |
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(a) CATE2 TwyiaeTe 351 i fter festie 201 =iifel7 Tz BGPTSR ©ISF19 25 cm x 10 cm 2 2
(b) ¢aNTE2 TrpiTs 367 1Y e <<z fewe 277 afoe alfstht 3519 <97 15 5 =2

Ans : Area of garden is 200 sq. m. and area of each brick is 250 sq. c¢m i.e. 75 sqm. So,

number of bricks required is 200 + 55 = 200 x 40 = 8000. The cost of bricks is Rs. 120000.

13. In the following diagram, AB is a straight line segment. Find the values of Z/CDF, /CFD,

/AFFE and /AEF.
o] foawere AB @eE @RS /CDF, /CFD, /AFE @< /AEFI W9 9 w41

Ans: /CDF = 180°—130° = 50°. Thus, by angle sum property, ZCFD = 180° —(31°+50°)
99°. So, the vertically opposite angle /AFE = 99°.

Thus, ZAEF = /AEC = 180° — (23° 4 99°) = 58°.

14. Each small square in the following grid is of side 1 cm.

(a) Find the area of the quadrilateral in Figure 1.

(b) Construct a triangle of area 4 sq. cm. in Figure 2 by drawing exactly two more sides.

(c) Construct a quadrilateral of area 10 sq. cm. in Figure 3 by drawing exactly three more
sides.

o] foareanTe 45T 2AfSts! 7 3979 83 A 1 cm |

(a) fo@ 1 © 4= SgoEeR Fifer fefa Far
(b) 7O TG @ e I G 2 © 4 sq. cm. FIeT7 fags @Bt 2107 w111
(c) foferm Tga @4t @ 9 5@ 3 © 10 sq. cm. IR FGST @B 1o T4l |

Pl zait

Figure | Figure 2 Figure 3

Ans : Observe the fractions of the rectangles made by the shaded regions separated with

dashed lines. Starting from top left clockwise in Figure 1, we have the first area is half of 2

squares, the second area is half of 4 squares, the third is half of 3 squares and the fourth is

2 4 3 6 15
half of 6 . So the total area is = + - + - 4+ - = -,
alr o squares o eoaarea152—|—2+2+2 5
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15.

16.

17.

4 4
In Figure 2, we add two line segments as shown. The required area is thus 5 + 5= 4,

8§ 8 3 1
In Figure 3, we add three line segments as shown. The required area is thus 3 + 515 + 5= 10.

The factors of 3179 are grouped into three pairs of the form (z,y) such that y is a multiple of
x. Write all such groupings. For example, one such grouping is {(1,11), (17,187), (289, 3179)}.

31799 TLAMPNAR (7, y) ST [Of0! Y51 ©iol 1 (202 ACS y, 27 SfTOF 2 | (SFLIEAT AT
FRCCAIN 4 o1l Tferedn | Smrseraied, (owI€=es GBT 41 0= {(1,11), (17, 187), (289, 3179)} 1

Ans: The factors of 3179 are 1, 11, 17, 187, 289, 3179. All possible arrangements are

{(1,11), (17, 187), (289, 3179)}

{(1,11), (17, 289), (187, 3179)}
(1,17), (11, 187), (289, 3179
(1,187), (17,289), (11,3179
(1,289), (11, 187), (17, 3179
(1,289), (11, 3179), (17, 289
(

)
)
)
)
)
1,3179), (11,187), (17,289)}

{
{
{
{
{

You are to represent the number 4 as the sum of three non-negative integers in all possible
ways and orders using the + symbol, | symbols (tally marks) and 0 wherever required. For
example, 1 +2+ 1 =4 can be represented as |+ ||+ |=4,3+0+1=4as|||+0+|=4or
1+3+0=4as|+]||+0=4. Write all such possible arrangements to represent 4.

I + e, | R (ol f52) o 2o Sl () A9RE I A FBI2[ <0 AF T 4
SR RSB S-S S2e FIF (Fio2wet 2ol ep Biate Wl (0= | SIReaT=ies, 14241 =
43 |+ ||+ | = 4 T2 am ST 21 GQRERA 34+04+1=4F ||| +0+| =4 1+3+0=4
F |+ ||| + 0 = 4 f2o oM T 2171 QEFAGECE 4 TSI IR D T ABIAF AT
ferfe Sferear |

Ans : There are 15 such arrangements

| +l+1=4 |+l[+]=4 |[+]+]=4

O+ |+1ll=4, O0+|||+]=4, |+0+]]|=4
|+l|+0=4, |||+0+|=4, |||+|+0=4
O+ ||+1=4, ||+0+]|=4, ||+]|+0=4
04+0+]|||=4, 0+]||]|+0=4, ||||+0+0=14

Suppose there are 3 ways to travel from a place A to another place B and 5 ways to travel
from B to C. Also, suppose that there are 2 ways to travel from A to D and 3 ways to travel
from D to C. In how many different ways is it possible to travel from

(@) AtoCviaB?

(b) AtoCviaD?
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(c) AtoCviaBorD?
(d) A to C via B if one of the roads from A to B is closed ?
T A T A B & 3 40 IR AR QF B I AN C G 5 40 ] A A, A TAA I 2] D

0 2 40 TR AR @E D T O[T € T 3 410 AR AR weTe o S13eTRe Wiere RN e war
Pl i fefm =4

(a) AT R B LZ C G ?

(b) AR D Z C &2

(c) ARSI BA DR C &2

(d) I A ¥ 71 B &1 (@1 QBT 212 IF (2 A, (S8 A T AR B L2 C & 2

Ans : The following diagram makes it clear :

D

For each way from A to B there are 5 ways from B to C. So, the number of ways to travel
from A to C via B is 3 x 5 = 15. One may count all the possibilities and verify. Number of
ways to travel from A to C via D is 2 x 3 = 6. So, number of ways to travel from A to C via
B or D is just the total number of ways i.e. 15+ 6 = 21. If one of the roads from A to B is
closed then there are two ways from A to B and 5 ways from B to C. So, the number of ways
to travel from A to C via B in this case is 2 x 5 = 10.

18. You have a 4 x 4 square in which 10 circles are drawn as shown in the diagram. How will you
cut this square into four equal parts (congruent shapes) so that each part contains 1,2,3,4
circles respectively ? Here Ry, Ry, R3, R4 denotes the first, second, third and fourth rows while
C1,Cy, Cs, Cy denotes the first, second, third and fourth columns.

foa® YS! q0 4 x 4 I GBTS 1051 8 T T LR | AR ISP (FCAP HIfAGT A @e*o
(T wiIpfeq) Ot TfKF 791 9 ACS ARSTH! WH® @ 1,2, 3,4 BT J€ AT | TS Ry, Ry, Rs, Ry
@ 22w, for, $or Wi bgd =SS W« O, Cy, Cs, Cy (7 &AW, S, 9O o 59d BES THICR |

O|0O|*

2 O
g OlO
g OlO
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Ans : The squares can be divided into 4 congruent parts as follows:

O

1circle

G

“10[0
O

Ry

R3

3 circles

Ry

R3

Ry

R3

O
O

2 circles

G4

O0|0] =

O

4 circles

Ry
Rg

Ry

(7)
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