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Preliminary

Primary

10 I2F IACT GAIMA Sl =& 50 @
@R 20 IRF IACGT G THO! BACR 63

G 1 10 I=F GARWE THOl FOLF
(qCeCR?

When Junayed was 10 years old, he was 50
inches tall. When he was 20 years old,
Junayed was 63 inches tall. By how many
inches did Junayed's height increase in

those 10 years?

D@ 1 (AT &F FE@ TN AT GF0
faoesr GRE @ e afs wfqcs
G AGF BT QF B AL @A TR

| @ Aface 11 A IR @2 AR
AP o] $907?

The consecutive counting numbers are
written in a triangular table, as shown,
with one more number in each

successive row. What is the sum of the

numbers in the row that contains 117

ofs g e R 9 A G

What is the difference between the sums

o I | GO B ofS e e
To I (o) FACS AF | AFD AH AFB
[IFEEHA @ @A TE 1 GRS A ACH
G 4 5 WCEHRA =@ A1 5 CTPS A
ey A0 JERR AFE 2

(B (AT P fefy @2 of two supplementary angles and two
complementary angles?
@ PR efe eTeree Wee 3 B % | A bacterium can make 3 copies of itself

every second. If you place a bacterium
inside a box, after a second, there will
be 4 bacteria in the box. After 5
seconds, how many bacteria will be

there in the box?

1010-(F (5 FORE! FeIRF AL 1 O
41 Y, ATS AT *7) 22

How many numbers are there by which
1010 is divisible without any

remainders?

abc OF0! foq FCFF e @32 a - ¢ = 21
abc - cba @F WF F9? [c > 0]

abc is a three-digit number and a - ¢ =
2. What is the value of abc - cba? [c > 0]

935 3 B yrid Jeex wiffkes sreraa
T T 1 QO (T3 (AR I (TSI
wFE A 3 O afs EIEs T |
@B 9F A (AF T AT @Ce ©F
AT AT TS CTIS?

The circumference of a circle with a
radius of 3 meters is turned into a
straight line. Prottoy starts running
along the line at a uniform velocity of
31 meters per second. How long (in
seconds) would it take him to go from
one end of the straight line to the

other?
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ABC @35 @t fags, @A A @efs
S | D, BC @9 89 O @I [ @«
DA=DC | D 7 @ @fF® AB «F sTe<ie
@ AC @ E [7qre (=7 01 I AB=6 =W
, DE @3 77 ¥ ?

ABC is a right-angled triangle, where,
the angle A is a right-angle. D is a point
on BC such that, DA=DC. The line
through D parallel to AB intersects AC at
E. If AB=6, what is the length of DE?

Q30! AfeTCS 4057 FHE, 2001 FCHFA A 2001
(519 AT ©CR | (B TF ICH FACH FI0!
T G [WPPOSIE (TQTHAR aF0! SN
G,

There are 40 oranges, 20 apples, and 20
lemons in a bag. What is the minimum
number of fruits that you have to take
out of the bag with your eyes closed

before you are sure that one of them is

an orange?

B! (ACF PICETCE 00T /(BeA /Ct e [0 |

To go to Sylhet from Dhaka, there are

RGeS bRk AT /(GC S| A | three choices of vehicles

Bl -> PGB > S[aeiey -> B7ees -> 511 | (bus/train/plane). To go to Sunamganj

(FTS AT I FOOIG? from Sylhet, there are two choices of
vehicles (bus/train). How many ways can
you traverse the following route: Dhaka-
>Sylhet->Sunamganj->Sylhet->Dhaka?

Junior

3 frca fere 22w 100 & TR Fewg 7@
T©?

What is the summation of the first 100
numbers that are divisble by 3 without any

remainders?

o ALYISTT T @SN Wifes A ©ird
ANE F97? 2, 3, 6, 7, 9, 10

Find the summation of the prime numbers
from the following list: 2, 3, 6, 7, 9, 10

ABC «<f6 A fager, @AT A @A
SN | D, BC A9 &2 F @ @0 7 @«
DA=DC | D f&% Mex ©ifF® AB @3 A&l (@4l
AC & E fi7Cs (=% (1 I AB=6 =¥ , DE €F
o F© ?

ABC is a right-angled triangle, where, the
angle A is a right-angle. D is a point on BC
such that, DA=DC. The line through D
parallel to AB intersects AC at E. If AB=6,
what is the length of DE?

abc @0 o7 CFF HLA @2 a - ¢ = 21 abe
- cba @3 WF 9?2 [c > 0]

abc is a three digit number and a - ¢ = 2.
What is the value of abc - cba? [c > 0]

OFO! I Y201 I &1, &, 19, TTW O
P N AR | N FAATTF FAG! E Qo
Mo IE0e AR @ TN 4F2 J0eT GF#01
W GeTR?

In a box, there are red, green, blue, yellow
and black marbles. There are 200 marbles of
each color. At least how many marbles do

you have to pick from the box to guarantee
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that you have picked 100 marbles of the

same color?

GBIl (A PITCE 10T /(Bee /¢t Thsql A |
TTCTB (TP IAINIE AT/ (G IS I | BT -
> FIETB > Ao -> B0 -> DS e Sl
R FOOIE?

To go to Sylhet from Dhaka, there are three
choices of vehicles (bus/train/plane). To go
to Sunamganj from Sylhet, there are two
choices of vehiches (bus/train). How many
ways can you traverse the following route:
Dhaka->Sylhet->Sunamganj->Sylhet->Dhaka?

O35 Ao 6 B fon fog e @ 3t
fafeq eIt O e 1 B eE 6 B F=ercaar
A T il ©IF FACO AE?

In a plane, 6 distinct lines intersect the
interior of a square forming regions within
the square. What is the maximum number of

regions that can be formed?

51b2cd @I B BRI A A 5 A= 11
e fReey | ALBR TR FFe A T
F©?

51b2cd is a six-digit perfect square that is
divisible by both 5 and 11. What is the sum

of all possible values of it?

Gif*iferN ABCD @9 AB 8 CD 2RIF ANRAI
g1 P, Q IAGECT AC €32 BD (I Tqfey «@ae
CD=2020 €32 AB=1010 (1 PQ 9T MY F©?

A B

D C

Let AB and CD be the parallel sides of
trapezium ABCD.Let P and Q be the midpoint
of the diagonals AC and BD.If CD=2020 and
AB=1010 then what is the length of PQ?

fota cPTee g8 (1l AR ofma W FaeT
IS NG 1 @FF 1| 9T AR &ifStl Jrea g
TG 1 GFF @ @ AT @3 FIeeT
QR CFATER AL AW 1x I 9T =W
fo?WW?

The smallest circle in the following figure

has a radius of 1 unit. The circles larger than
it has a successive increase of 1 unit in their
radii. If the difference of the white and black

colored area is Tx, what is the value of x?

Secondary

@ 1 (A ©F F@ G MRYEN 930 ageia
GRE @2 TR | afefs wfre @R FAfvw ew
a5 e @ AR

The consecutive counting numbers are

written in a triangular table, as shown, with

one more number in each successive row.
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| @ TS 25 FeAfS IR (TR AT AT
QN F9?

What is the sum of the numbers in the row

that contains 257

O35 T ¢ 6 for foF e b 2sfre ffen
Tt ©le e 1 A6 6 B Ao Fw Tt
Qe Ol FA0O ACK?

In a plane, 6 distinct lines intersect the
interior of a square forming regions within
the square. What is the minimum number of

regions that can be formed?

TEHIMF (AT SN 21 BT (@ @it @3z

TG (ATF FACER 15 BIp! I IR Ifoqe e
e @ BitetE frema o AN o o $E
& PTG T SRR F© 1P I (1?2

Joydip has 21 more taka than
Nowshad.Nowshad has 15 more taka than
Rubab.All of them decide to split their
money so each of three will have the same
amount of money.How many taka Joydip

lose?

G AT GferE A p (@F FF @ 17p+7 90
Gifere A2l =7

Find the prime number p such that 17p+7 is

also a prime number

2020 OF TORE (TN TAWE AICZ?

How many even divisors 2020 have?

N @61 51 ey T 761 TeoAvs ©ic 1 93
TerAmPpeters ey 4% w_w freaig sjdef s N
G F(N T F9?

N is a perfect square that has 7 factors. 4 of
these factors are themselves perfect squares.

What is the smallest possible value of N?

X R y {ASE PR 932 xxx-8y=4x | x IW § G
ofde Tl 2, O y UF AIF T F9?

x and y are positive integers and xxx-8y=4x.
If x is not a multiple of 8, then what is the

minimum possible value for y?

Gif*fN ABCD @9 AB 8 CD 7T AEAIS 12|
P, Q IAGEC AC ¥J BD F¢d 49y @aR CD=2020
€32 AB=1010 T(# PQ €T MY F©?

A B

D C

Let AB and CD be the parallel sides of
trapezium ABCD.Let P and Q be the midpoint
of the diagonals AC and BD.If CD=2020 and
AB=1010 then what is the length of PQ?

T(1)=3; T(2)=6 and T4 n U N9 2 G (BT I©
39 T(n)=T(n-1)-T(n-2) +5.9RC T(2020) 9 N
F9?

T(1)=3; T(2)=6 and T(n)=T(n-1)-T(n-2)+5 when
n>2.Find T(2020)

a5 3089 W AB AR VLY C. 932 J&bI7l AB GF
499 D. M AB=36 W3R CD=6 A SR JC&d
G Fo?

C is the midpoint of chord AB and D is the
midpoint of arc AB.Given that AB=36 unit
and CD=6 unit then What is the radius of

circle
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Higher Secondary

A2 2020 & @ g g o @
4 T ©l9 FAE SN F© FA?

What is the remainder if the summation of
first 2020 consecutive positve numbers is

divided by 4?

G316 TFASE 6 B fon for Teemar ot Jore
fafen et o 5t 1 986 6 6 FFemeaa
SN T ©itsl S F90S AAE?

In a plane, 6 distinct lines intersect the
interior of a circle forming regions within
the circle. What is the minimum number of

regions that can be formed?

T 7l REl'19 (IEF AN (AN TeEF (BB
FACR | AT OIF (A1 ST ABRAT 20%. A
Afeqa (olfel 51 e STplet wid TRl 5%
(AT IR 1 G A ACF AW A W o o
FCF Ol Aol A (oIl (FAIE TSI 25%
20 AT | TN FOI (BB FACET AFIT Al
fafseeita frel'19 @ (it facs ~kE?

Sakal is attempting to score a goal in
FIFA'19. On his first attempt, he has a 20%
chance of success. Sakal’s likelihood of
success improves by 5% after each failed
attempt. For example, his second attempt
has a 25% chance of success if he fails on
the first attempt. What is the minimum

number of his attempt to guarantee a goal?

W n (©C T, OA T(n)=T(n-1)+11 T n
ftere =, O=E T(n)=T(n-2)+21 T(1)=7 T
T(2020) 97

If n is even, then T(n) = T(n - 1) + 1 and if n
is odd then T(n) = Tn - 2) + 2. If T(1) = 7
what is T(2020)?

fota AB @32 AC IPTE P8 ufb e e
BC=65 €3 AC=33 1 IM CA, B (@ 8 Jrax
Tolg ~E 27, IR AB UF W F7?

/'\

In the figure AB and AC are the radii of the
two circles and BC=65. If AC=33 and AC is

tangent to the circle with center B,then AC=?

FRCHCA (=16 4SS 2jelieyt ey w9 @ 2020
74l n! fs0aca faerey 231

Find the smallest positive integer n such that
n! is divisible by 2020 without any

remainders?.

G5 I[N IRYEH TR (I 4R 25T
(IR LA 100 O 20T T IZYESH LA
ey F6?

If the difference between the measures of an
interior angle and an exterior angle of a

regular polygon is 100 degrees, how many

sides does the polygon have?
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A 5@ ABCD U<fb SIS THq T4 AB = 6 3
BC = 81 BD I &2 X Y 96 [ w&ige
OO (@ XY = 2| OA BCY €32 ADX
fagem B (FaFCeTE @I = a/b @RI a IR
b #FR TR @R 4GP TR 1 a+b=?

A B

D C

Rectangle ABCD is shown here with AB = 6
and BC = 8. If X and Y lie on diagonal BD,
and XY = 2, the total area of shaded
triangles BCY and DAX = a/b where a,b are

relatively co prime and positve integers. Find

a+b.

TR b ACET A W2 AT TRSER
QOTE G (T TOAB (WP HL?

How many numbers are there which contain
5 digits and the sum and product of the

digits are both prime numbers?

QIO @ITT 1, 2, 3, ..., 12 AT @ AR |
offs A g €3 @IC (A BRGE A9 a, b,
¢, d BB F9, SIAE (2 WIS, A @ITS (axa
+ bxb + cxc + dxd) @F IV fered w1 oI
FECS AT GFINY @IE AOF A2 FAK o
BIRGT 2Lyl ARPCI 1 1 (T2 I (I A8 @
LIS ATTS “AICE, S N TR TG

MGG 0T A F9?

The numbers 1, 2, 3, ..., 12 are written on a
board. Every minute you choose four
numbers a, b, ¢, d from the board, erase
them and write onto the board the square-
root of (axa + bxb + cxc + dxd). If you keep
doing this, eventually you won’t have four
numbers on the board to choose. When that

happens, what is the square of the largest

number that can remain on the board?

Regional

Primary

231 & 1/3 M@ O @ &I ALAIF IEE 3
M@ w4 A F© ANSAN AI?

What will you get when 231 is divided by
1/3 and the resultant again multiplied by 3?
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S=2020-2019+2018-2017+.ceururrvrrerurnenns +2-1. S &
5 Rl Ol FHCET OE F© J(?

S5=2020-2019+2018-2017+..ccrurueruerurnnens +2-1.
What is the remainder when S is divided by
5?

a = (2020-2019+2018-2017+---+4-3+2-1) b = (1-
2+43-4+5-6+---+2017-2018+2019) a + b = ?

a = (2020-2019+2018-2017+--+4-3+2-1) b = (1-
2+3-4+5-6+--+2017-2018+2019) a + b = ?

AT A9 A (@ADBTE STACaA Fe0 27,
@ @6 M2 g A9 7Ly A AP |
v @l s FO6! ¢ o g T foraw
A2l @R 2 720 A Wi iR a9
2 x GF W F97?

T+

(1] x 50

The marked line is called 'Number Line'
where numbers are placed after a specific
distance. The distance determines the value
of the number. If the distances of any 2
consecutive points are same, find the value

of x.

W (8+9+10+11+12)/10 GF N
(2018+2019+2020+2021+2022)/x EF T T
O x AT T 67

If (8+9+10+11+12)/10 is equal to
(2018+2019+2020+2021+2022)/x , what is the

value of x?

AW (8+9+10+11+12)/10 GF N
(2018+2019+2020+2021+2022) /x €3 ANF 7]
O x GF W F©?

If (8+9+10+11+12)/10 is equal to
(2018+2019+2020+2021+2022)/x , what is the

value of x

a5 Gren 7T W an (AR) a1 B
JIca g GG I8 A A, @ Josd
oo AEH IO (FF MCHF (@A A T2

Length of a stick is 41 (Pi) unit. A circle is
formed by bending the stick. What will be
the length of the largest line segment that

can be drawn inside the circle?

@5 IR TEF (R AN IR BIZe™
KERCIESIRICER L e o oR CIE BUE
T (5 9 B (=M W@ | (FIEF (@TS (6
o6 BIZeTT &IeR?

The floor of a square room is covered with
congruent square tiles. The diagonals of the
room are drawn across the floor, and the
two diagonals intersect a total of 9 tiles.

How many tiles are on the floor?

Tl (B 2 & (@GR 4 & ©I2 AQAR | TR
@ NPT x AGF @ @I y RS ©F
FRACR | A x 8 y IF &Fa F© (407 @8 75
GG (RCET)?

Swargo has 2 sisters and 4 brothers. His
sister Monisha has x sisters and y brothers.
What is the product of x and y (count

Swargo as a boy)?

12 5 foq for wares ™ 1@ 12 =@ 9=
T FAED FLE T F© S AE?

The average of 12 different positive integers
is 12. What is the maximum possible value

of any one of these numbers?

ABCD A6 QTSCF@ IF AB 2 ©9F P F0
9 (@ APD € PBC U9 (Fa%el A 7 € 13
2| DPC 93 CFaTe $97?

ABCD is a rectangle in which P is a point on
side AB such that triangle APD & PBC has
area 7 & 13 respectively. What is the area of
DPC?

A 61 ©Ima @AW 66 WhF [y 560 T
e 36 | 97! 30 5 v ey w6 W &

Bosundhara Kings won 5 of their first 6

games. How many of their next 30 games

Page 8 of 35



S FACT I (I (N0 71 [heom s
et 2 AR faget (W @2 @A
C4eTE T aseiTe few )

must Bosundhara Kings win to have twice as
many wins as losses at the end of season? (

Suppose there is no draw)

9T =7 ~PRFE =@w 1 (0 6 93 =
O O @4 AR @F @@ I P 938
OF S5 AR TRYF @IFE 7 R AR o
73 48 TN =@l A Feace @ gafh P
TP A M 0 TR O (91w F9?

"~
<e s < °
. o®
o
00 -
_eje®”l
e b

In a standard six-sided die, numbers from 1
to 6 are placed in such order, that sum of
any side and its opposite side is 7. Two
identical standard six-sided dice are placed
side by side as shown. What is the sum of
the numbers of dots on the two faces that

touch each other?

AT L@ FIEN QLA 8 AW T CFATCER
TS 1/3 | ABCD SRTSCH@d ARSI = 64 |
EFHG, GHJI, JLK @32 KLNM &6 fw1e
QIFICEF I9CF@ | EF = 2

A B

M Ny

TR
I

C

D

In the adjacent figure, the ratio of black
part and white part is 1/3 . The perimeter
of rectangle ABCD=64. The squares EFHG,
GHJI, IJLK and KLNM are of same size. EF=?

comg WIS coitat F9o7 et | g cora

PEATCH IHE G Ol 6 TS big 1 24w
T TRINCO! SR SO #7611 G949 0T
oA P TR, C1ETE AE IHR ATSBCD
36 wea e 56 ==—PE A @3k 56 e e
3 =B A | 2w 75 T Fge Al

You have ten pigeons. You want to give
these pigeons away to some of your friends.
The first friend picks a number of pigeons
of her choice for herself. After that you give
away the remaining pigeons to the rest of
your friends. If you give each of them 3
pigeons, then 5 are left and if you give each
of them 5 pigeons, 3 are left. How many
pigeons did your first friend choose for
herself?

GF6 (AT AL n OF FFSTA BAFA 20
G2 @NFA 13 T, n G9F FE T F9?

The product of the digits of positive integer
n is 20, and the sum of the digits is 13.

What is the smallest possible value of n?
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2020 G (5T (BI6 FOGTE I F2 AR
QYWAE (o0 TNF (ATF AL oFa
26 A Y 12

Find the number of positive numbers less
than 2020, which can not be written as the

sum of three consecutive positive numbers.

45,6 ,8,14,38, v, G3 qIFIF 2[TS! 27 2

45,6,8,14,38,....... what is the next number of

this sequence?

O30 TS 100 GF G TN TP A2
IR | SICAFTE 2, 3, 5 GG N W0 ©orsf
I @A (TS 4 G W Ol FCI @ SA A
1 AEH A0 Qe A T8I Yfere?

There are less than 100 apples in a basket.
It is possible to divide the apples equally
among 2, 3, and 5 children but not among 4
children. How many apples can there be in
the basket at most?

e foca 3% asfewa qcce | o 3sfowafa
AT 40 G2 FRGE (26 INTFAG AN
12,9120 QT INCFAGT CFAF FO?

In this figure there are 3 squares.Perimeter
of the largest square is 40 and perimeter of
the smallest square is 12.what is the area of

other square?

ABCD €30 SITeCFa AF AB AT T7F P Mo
9% @9 APD € PBC @9 CFqHe TG 7 8 13
27| DPC OF CFaTd 397

ABCD is a rectangle in which P is a point on
side AB such that triangle APD & PBC has
area 7 & 13 respectively. What is the area of
DPC?

T et o 22w 66 Wieed W sbre T
e FG | el 30 6 Wieva Wy Fofo Wies &
e A A (LR (I e fheom wea
el FCAF MRAF fawd FA2(AE @2 @
(IS T qReTe fzm M)

Bosundhara Kings won 5 of their first 6
games. How many of their next 30 games
must Bosundhara Kings win to have twice as
many wins as losses at the end of season? (

Suppose there is no draw)

935 = PRIE @ 1 @ 6 92 = e
T OIF (1 AR (@ @A G35 7P qaR
O SR STEF YT @ 7 AT for@
72 432 779 =@ AP FCR 7 92O 9P
AT AR AL 0 AR S (@ F9?

In a standard six-sided die, numbers from 1
to 6 are placed in such order, that sum of
any side and its opposite side is 7. Two
identical standard six-sided dice are placed
side by side as shown. What is the sum of
the numbers of dots on the two faces that

touch each other?

AT L@ FIEN QLA 8 AW T CFATCER
TS 1/3 | ABCD SIRSCHCER ARSI = 64 |
EFHG, GHJI, JLK @32 KLNM &fsf s
QIFIEF I9(CFQ | EF = ?

In the adjacent figure, the ratio of black
part and white part is 1/3 . The perimeter
of rectangle ABCD=64. The squares EFHG,
GHJI, JLK and KLNM are of same size. EF=?
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Junior

231 (@ 1/3 Mt o9 I 2i® WS 9 3 | What will you get when 231 is divided by
M wd e T 2l AE? 1/3 and the resultant again multiplied by 3?

S5=2020-2019+2018-2017+..cccc0nvrevvrruenne +2-1 .
What is the remainder when S is divided by
57

S=2020-2019+2018-2017+.cccusurrvrrerurnenns +2-1.S &
5 Rl O FHCE O F© R(I?

2310 @9 MY 5 Q9 eI ¥ QATFEE & 1/5 | Add 5 to 2310. Divide the result by 1/5 and
M ol 03 2i¥ S W 5 MR @ S | then multiply by 5. Now, what is your final
F© 7Ansyl IqCE? result

G T 2= 29w wifacs 11 © o The first row of a movie theater has 11
Iz 1o et FAiface g A Aifae seats. Fach successive row has one more
o @3fB @ (Jf¥ @it @M G A AW 30 | seat than the previous row. What is the

5 =7 orRee Fiea 2= 1foee (N6 Foft ST number of seats in the theater if there are
qR? 30 rows?

2020 9T (5T (R0 FOTA! (ISP AL TR Find the number of positive numbers less
AT foio ST G T @orwe than 2020, which can not be written as the
2Tt Tt T A1 sum of three consecutive positive numbers.

Rubab thinks of a positive number that is a

FAR @ G 2t fowl S q e

G T WYl | OIRfTT SAES0 (AT 72

o8l Facet [t e I95921 | SIvd g
QA IoIFeT 80 20A MYMBA @] F©?

perfect cube, and Thanic thinks of a number

that is a perfect square. If the sum of their
numbers is 80, what is the product of their

numbers?

comg WIS coftal Tqed et | g colaa You have ten pigeons. You want to give
IEPG IR IS O I3 Ce BIe 1 4= | these pigeons away to some of your friends.
IF BRINCS! FEH F99F {751 | G119 T | The first friend picks a number of pigeons
oA AP TR, C1TE! AP IHR 2ATORPCD of her choice for herself. After that you give
36 e e 5 =—M2 At @R 56 $C2 M1 | away the remaining pigeons to the rest of
35 wRf¥E A 1| AN 5 FAB Fgo9 W@RH? | your friends. If you give each of them 3

pigeons, 5 are left and if you give each of
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them 5 pigeons, 3 are left. How many
pigeons did your first friend choose for

herself?

T -8<x<2 YR -4<y<10 T, O xy 4T
T 32 T T REFEF S99 F97?

If -8<x<2 and -4<y<10, find the absolute
difference of maximum and minimum value

of xy

O30 TS 100 GF GR FN AP A2
IR | SICAFTE 2, 3, 5 GG W& 0T ©orf
FE AT (TS 4 TCAF NG Ol FCF (s IR
1 AEH A0 @ A 78I Yfere?

There are less than 100 apples in a basket.
It is possible to divide the apples equally
among 2, 3, and 5 children but not among 4
children. How many apples can there be in
the basket at most?

255 AU T 7 GWF W @ AHBEF 3
A 9 91 I TAISEF G 11 2?2

The average of five numbers is 7. If one of
the numbers is multiplied by 3, the average
of the numbers increases to 11. Which of

the five numbers is multiplied by 3?

2Mp+5Ap=N M p [TETT GfeTE e 27, ©@ N
(& 3 7 Ol FAE O IS 7?2 [xMp e
@RI x (F p AT @ I Q]

2Ap+57p=N, if p is an odd prime number,
what will be the remainder when dividing N

by 3? [x"p is x multiplied p times]

P ¢ Q 926 ™7 799 10, Q 8 R 93 13 =
Vg 4 @R R 8 S M qba qag 3 1P @R S
g 12foe gog e F© 7?2

Points P and Q are 10 units apart. Points Q
and R are 4 units apart. Points R and S are
3 units apart. If P and S are as close as

possible, find the distance between P and S.

@ I LS ST 1,4,6 70 0 27
(T2 I QRF AR AL | @N3 1, 14,
146. O¥ ©F WE FLITE (RG (AF I8
feeTa Afeem @2 1206 et @or FacE |
@IFeTCE 3 T Ol FACE SN F© APCE?

The positive integers that contain only 1,4,6
are Turzo's favourite numbers. For example:
1, 14, 146. Turzo sorts his favourite numbers
in asscending order and then sums the first
120 numbers. What will be the remainder if
he divides the sum by 3?

a5 3y 7 B T 7=, ofb @17 79 @32 106
AW Fe1 TR (CAIBACE AH (AP 90 qFf6
P F@ TS FA 20 TO0THY ql qF2 e
BIfS T WL O ATSIF A0S 726 <
T F91 27 | GO A& FO0 I SCaIET
F41 qeq?

A jar contains 7 blue balls, 9 red balls and
10 white balls. Balls are drawn at random
one by one from the jar until either four

balls of the same colour or at least two of
each colour have been drawn. What is the
largest number of balls that one may have

to draw?

G 574, n 97 T 5n+16 IR 8n+29 €@F 1
AT G GG AR TP FCACR | AR
TAMT 7 T F9?

For a certain integer n, 5n+16 and 8n+29

have a common factor larger than 1 . Find

the common factor.
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B G AT TS QA 2 27 20
G2 (T 2V 4060, U3 TN o6 foF foy TAMed
il A"<]?

An arithmetic sequence of integers has 20 as
the first term and 4060 as the last term.
How many different sets of integers form

such a sequence?

45,6 ,8,14,38, e, G3 qIFIF 2[TS! 2W 2

4,5,6,8,14,38,....... what is the next number of

this sequence?

2I*1F @ ABCD @6 ANBHF | AB = 6, AC=7,
DE=2. CF = a/b ¥R ged(a,b)=1 T, a+b =?
D C

ABCD is a parallelogram. If AB = 6, AC=7,
DE=2. CF = a/b and gcd(a,b)=1. then, a+b =?

SHfeT IR LTSI NS 2 Bt «3e 5 B
(D AR | (euif® @pfs o *Iest At 2020
BIPIE @3 (SC! gl [P | (3 Foed €3
o WY fre Asa?

Juty has required numbers of 2 taka and 5
taka notes. Juty bought a pair of shoes with
2020 taka with those notes from a
supershop. In how many ways Juty can pay

for the shoes with those notes?

a x a-b x b=n, @A n 9B <A 74 A
101 9% (5T (B | n 97 IO N & a,b
GF W T QA A =20 A2

axa-bxb=n, where n is a positive
integer less than 101. For how many values
of n, both a and b will not be positive

integers?

ABCD <5 SITeTHa (T AB=8 €32 AD=6 |
DC ©*% EF T @aeid 9&f8® @« DE=3 9de
CF=21 AF @3¢ BE #9™ H R™rs =7 @ |
AAHB 93 CF@Ta = x/11, @A x G0 (e
R | x R AT FO?

ABCD is a rectangle where AB=8 and AD=6.
Points E and F are on the line segment DC
where DE=3 and CF=2. Lines AF and BE
intersect at point H.The area of AAHB =
x/11, where x is a positive integer. What is

the value of x?

2310 @ A 5 @ FCF AI¥ @NFACE & 1/5
T O I 2 FGE TR 5 T e Fa
T© AN JIE?

Add 5 to 2310. Divide the result by 1/5 and
then multiply by 5. Now, what is your final

result

O35 B 2z a2 Afacs 11 B =i

TR 1R efelb Alfare o ANEe A=
G G S @& @iz @AW @G A7 AT 30
5 23 wrzee P 2=iee (W6 it ST
qR?

The first row of a movie theater has 11
seats. Each successive row has one more
seat than the previous row. What is the

number of seats in the theater if there are

30 rows?

Page 13 of 35



2020 G (5T (BI6 FOGTE I F2 AR
QYA (o0 FNF ATF AL T
26 A Y 12

Find the number of positive numbers less
than 2020, which can not be written as the

sum of three consecutive positive numbers.

2020 f6 @R A @I 1010 7, &AW
W GR 1T AW TR 2NSFF AT F9?

If the sum of 2020 consecutive interger
numbers is 1010, find out the absolute
difference between the first number and the

last number.

corTE wHifG o Fgee oot 1 gfw come

FRIPGH IFE T O I TS B8 1 &N
IF BRINCS IR FI0 (71 | G4 TOSTe!
YA e WL, EIUCE AfE IHE ATSHHE
36 e e 56 ==—PE A @3 56 e e
35 w8 2ATE | AW IF FAMG FFoF MRRE?

You have ten pigeons. You want to give
these pigeons away to some of your friends.
The first friend picks a number of pigeons
of her choice for herself. After that you give
away the remaining pigeons to the rest of
your friends. If you give each of them 3
pigeons, 5 are left and if you give each of
them 5 pigeons, 3 are left. How many
pigeons did your first friend choose for

herself?

T -8<x<2 YR -4<y<10 W, ORAT xy 4
FE® 32 FEWE N [T AN F9?

If -8<x<2 and -4<y<10, find the absolute
difference of maximum and minimum value

of xy

O30 TS 100 GF B TN FAF A2
IR | QAT 2, 3, 5 G N Fe0IT ol
I @A (TS 4 SqCAF W Ol FF @ SA W
Tl 1 D FAG A AT 789 Jfre?

There are less than 100 apples in a basket.
It is possible to divide the apples equally
among 2, 3, and 5 children but not among 4
children. How many apples can there be in
the basket at most?

255 AU T 7 GWF W & AHBET 3
T o9 T I TAISTER I 11 FI?

The average of five numbers is 7. If one of
the numbers is multiplied by 3, the average
of the numbers increases to 11. Which of

the five numbers is multiplied by 3?

2Mp+5Ap=N M p [TEe GfeTs 12t 27, ©@ N
(P 3 =IA I A SN F© FA? [xMp
@R x (F p I @Y FCI Q4T

2Ap+57p=N, if p is an odd prime number,
what will be the remainder when dividing N

by 3? [x7p is x multiplied p times]

P=q+r-S;q=r+s-p;r=s+p-q; 4R pqrs#0 A
p/r+q/s+r/p+s/q Q9 T F© 2(J?

p=q+r-s;q=r+s-p;r=s+p-q; And pqrs#0 then
what is the value of p/r+q/s+r/p+s/q

W x + = = 27, oI (x2020 +
L) (2019 4 —— ) @F T T 7

x2019 x2020

If x + i = 2, then what is the value of

1 1

2020 2019
(x + m)(x + xzozo)'

35 =7 PRMHE @R 1 (A 6 92 = 14
G O T4 AR (@ @@ GF0 7P 93k
O AR SJTEF YT @A 7 7 1 AR orm

In a standard six-sided die, numbers from 1

to 6 are placed in such order, that sum of

any side and its opposite side is 7. Two
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72 9% T w@ A FeR ) @ 736 P
GTF QAT A "I AR OTId (@ F67?

identical standard six-sided dice are placed
side by side as shown. What is the sum of
the numbers of dots on the two faces that

touch each other?

255 AU T 7 GmF W @ TABET 3
A @9 91 I TAISEF G 11 I?

The average of the five numbers is 7. If one
of the numbers is multiplied by 3, the
average of the numbers increases to 11.
Which of the five numbers is multiplied by
3?

1 (/TP 1000 99 W& G Fof6 eyl =it
FEI IAWT THEENE NG TS© QI (0 7 @R |

Find the number of integers from 1 to 1000

which contain at least one 7 in their digits.

Secondary

2020 97 TOLE (TT SLATS AqCR?

How many even divisors does 2020 have?

a3 fagres foq qgg e TG 4, 6 €32 9|
o @0 T fagre «F I=F G 361 fael
fagred A ~fF F© 20S A2

The side lengths of a triangle are 4, 6 and 9.
One of the side lengths of a triangle similar
to the first triangle is 36. What is the
maximum possible perimeter of the second

triangle?

FOGTA ARG p QA TH pxp + 2 x p - 19
G2 AT a5 Yerers I «Tea?

For how many integer values of p does the
expression p x p + 2 x p - 19 have a

negative value‘?

@5 TN fagre o7 qgg T TAGE x-
7, x 32 x+2 T fagefoa A Fe 217

The lengths of the sides of a right triangle
are x-7, X, x+2. Find the numeric value of

the perimeter of the triangle.

T 3 9% (IR A el IE @AE IT
ot @B 4TS FINEH S (¢ BTeA?

How many 3 digits number are there such

that their digits are in arithmatic

progression with positive difference?
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n 930 {6 o% B g e @32 7n
O B AFRHB AFAGIRE 7 20 n @
AE® T F©7?

What is the greatest 5-digit palindrome n
such that 7n is a 6-digit palindrome?

W35 MR fagres Ates AL WIT ©id 13
ST Ol T REACR (@ S YR MK &S
41 1 Roewa [ foqfs W@ @36 TR
fags «ffe 271 7 (=5 fage 9 a2ER T
fagted CFaFER 9GS a/b ¥, @R a, b
AFNR TR IR, IR a+h @F W F©?

C
D B

The sides of an equilateral triangle are
divided into pieces that are in the ratio of
4:1 in such a way that the dividing points
also form an equilateral triangle (see figure).
Ratio of the area of the smaller equilateral
triangle to the area of the larger equilateral
triangle is equalt to a/b where a and b are

coprime then find a+b

ABC @6 ANCHN fage @ AC=6 €32
CB=4 | 4316 T{J8 WH F<1 =T WK (F7]
fogred 47 WHEe G2 wdgel woE 12
g e @ @ 943e’ JeNe a/b =W
@AM a,b A TS TR SR a+h @F
e Fo?

A

C B

In a right angle triangle ABC , AC=6 and
CB=4, we construct a halfcircle with center
on the hypotenuse and being tangent to the
rectangular sides. If the radius of the semi
circle is a/b where a,b are co-prime

,determine a+b.

ABC ¢35 I fager AF AB=30 932
BC=40.A R (AT WGI AD G (@I

ABC is a right angle triangle where AB=30
and BC=40. If we draw the median AD and
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NRUTE AE 9% S 2N | AED fqocea
CFATE T97?
A

'
C

B E D

the bisector AE from point A, we obtain a
new triangle AED. Determine the area of

that triangle.

2,3,..,100 oIt 996 FA (A TR | 56 IF
et o @ sFeieten Mo (deteal | 99w giw
297 3] efdes M M WIS Q=R IF 9
SRM¥E FRAGTEAR N AR (RI6 AT
TR wides Im M 3, SRR I w8
TRANGTEAR M Faow AGIBH At wides
IV M MR GOIE (= BeICe A | COIma
W E DR G O I M (A1 T 74
FE T O7 ({=iors f&re a1 @3 (d=fore

ooy Jife fEre TE?

99 numbers are given in the order:
2,3,..,100. 5 friends including you are
playing with these numbers. At first you
remove all the multiples of 2. The next
friend comes and removes the multiples of
next remaining smallest number. And this
goes in repeated process. The person who
doesn't have anything to remove wins the

game. What will be the serial of the winner?

e oafbre p AR ¥F T9F @i @ g =
AP:PB=5:4 . PQ '8 AC ?[{™q @K @3 CP @
QD 9 AGHE IAR €2 QS, CP UF &4
T8 @32 QS=6 SOIZ(A AP:PD= a/b @< a,b
AT TS GG GfeTE HeA, SIReET

a+b=?

A
/

In the figure given below, P is a point on
AB such that AP:PB=5:4 . PQ is parallel to AC
and QD is parallel to CP. AR and QS are
perpendicular to CP. Length of QS=6 then
ratio of AP:PD=a/b where a,b are relatively

coprime and positive number. Then a+b=?

ABC 96 TR fage | fagee «faem o,
@@ H, F, AB (@10 9_f¥e @36 99, AH
@3 MG M @32 OF || BC

&l FMC @3 i fefate Fe?

Let ABC be an acute triangle.Let OF || BC
where O is the circumcenter and F is
between A and B.Let H be the
orthocenter.Let M be the midpoint of AH.
What is the value of angle FMC in degrees?
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AT IMO (© e (el 2a1 dfs e 10 &
TR I AT | BER o8e Iewe «F2 A
T A AGREA F9?

In this years IMO a deceision has been taken
that each team will be consist of 10
members. What is the probability that at
least two person will have birthday in same
day of the week?

ﬂWW(X,y,Z;(X<y<Z))@a?IW@?W
@A X, ¥, Z, 2y, Y-X, z-X (NP 27| (36 quid
TR )

Find the sum of all triples (x, y, z ; (x<y<z) )
such that x, y, z, z-y, y-x, z-x are all prime
positive integers. (First sum all the triples

individually, then summ all the sums.)

1, 2, 3, 4, 5, 6 MLASTASE A, AIS A T D2
M IO AR T4 W @ FIA! 7 AF ©F
(P AF© TLAMCT T2 GPL 7?7 (I
Y GF© TLAMFEE = (37 fee aew Al
TRAMPETE)

How many ways are there to color the
numbers 1, 2, 3, 4, 5, 6 with the colors red,
green and blue such that no number is
colored the same as one of its proper
divisors? (The proper divisors of a number
are the divisors that are not equal to the

number itself)

al+a2+a3+ ... 90 GAN QOTGT 411 TF FANB
31 g 2febl swee o 3+ e qwest feet
O B weifaafSs 2 | «=ifea afeb A
S99 e e et ~fsefes grifba St
a/b AFT aFMH T AW @A a A b 2=
TETE (S 7R | avh F©?

al+a2+a3+ ... is an infinite geometric series
whose sum is 3. Replacing each of the terms
of the series by their squares results in a
series whose sum is the same. Replacing
each of the terms of the series by their
cubes results in a series whose sum can be
expressed by a/b where a and b are co-pime

positive integers. What is a+b?

IO FPRUF (EMY! (a, b) ©T2 @ 100 < a,
b < 200 €I a+b (IF TR WA QTS g A
=Ieel «[1?

How many ordered pairs of integers (a, b)
are there such that 100 < a, b < 200 and no

carrying is required when calculating a+b?

wy 1, 2, 3, WFEET I I A0
FLRPSTACE SEGFE @A T 1, 2, 3, 11, 12,
13, ...1 2020-5 G Ft 2C1?

The numbers obtained by only using the
digits 1, 2 and 3 are written in ascending
order: 1, 2, 3, 11, 12, 13, ... . What is the

2020-th number in this sequence?

2020 99 FOLE (ST TLAWE FN(Z?

How many even divisors does 2020 have?

@ fagred foq qga v TG 4, 6 €32 9 |
o @i e fagred 9 =T 9 36 | fASlw
fqgres AE 5N F© 2© 2A=?

The side lengths of a triangle are 4, 6 and 9.
One of the side lengths of a triangle similar
to the first triangle is 36. What is the
maximum possible perimeter of the second

triangle?
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IO AR p QA GH p x p + 2 x p - 19
a2 AMGF @FH Yol [ WET?

For how many integer values of p does the
expression p x p + 2 x p - 19 have a

negative value'?

036 AN fagres for qgg (TH TG x-
7, x 92 x+2 T fagata «ifaim T 23?

The lengths of the sides of a right triangle
are x-7, x, x+2. Find the numeric value of

the perimeter of the triangle.

ToeE 3 9% [ A el I @A T
ot a6 4TS TAGT ST (0 HTeT?

How many 3 digits number are there such
that their digits are in arithmatic

progression with positive difference?

n @36 s om [B smleage Fed @32 7n
O3 27 GeFRHE *Nfegfie e 2@ n @3
AEH T F©?

What is the greatest 5-digit palindrome n
such that 7n is a 6-digit palindrome?

qfS TRIE fGgrem 2o AT a3 oI v2
SICel Ol A1 TR @ ¥ 9o M e
41 1 Roewat [ foqfs W@ @b TR
fage +f5e =71 I (=6 fage W< MzEd T
fqored CFawER WS a/b 2, @R a, b
AR TR TR, IR a+h @F A7 F9?

The sides of an equilateral triangle are
divided into pieces that are in the ratio of
4:1 in such a way that the dividing points
also form an equilateral triangle (see figure).
Ratio of the area of the smaller equilateral
triangle to the area of the larger equilateral
triangle is equalt to a/b where a and b are

coprime then find a+b

ABC @5 AN fage @2TT AC=6 €32
CB=4 | €6 W48 W T4 A AR (F™
wfoged TofF wAfEe iR WEel wo[ vg
e~ I [ 943et JTE a/b =
@A a,b A TS TR SR a+h @F
e F9?

In a right angle triangle ABC , AC=6 and
CB=4, we construct a halfcircle with center
on the hypotenuse and being tangent to the
rectangular sides. If the radius of the semi
circle is a/b where a,b are co-prime

,determine a+b.

ABC @35 JAacIat fager a9 AB=30 @32
BC=40.A 79 (ATF TGI AD €32 (R
TANRATT AE 9% 41 20 | AED fagred
CFATE T97?

ABC is a right angle triangle where AB=30
and BC=40. If we draw the median AD and
the bisector AE from point A, we obtain a
new triangle AED. Determine the area of

that triangle.

2,3,..,100 GOIC 996 A (A TR 1 58 IF
N 9N @2 SFeieten Mo (3eeel | 49w i
297 3] efTes IM M WIS Q=R IF G0
TRAME FLAIGTAR N0 AT (=G 7o
TR wlees Im M (77, O T S1E
RIS T Faesy MBT e afdes
IV M MR GOE (G BeCe ACF | COIma
TR AF IR GO AK IM MR ARE T A4

99 numbers are given in the order:
2,3,..,100. 5 friends including you are
playing with these numbers. At first you
remove all the multiples of 2. The next
friend comes and removes the multiples of
next remaining smallest number. And this
goes in repeated process. The person who

doesn't have anything to remove wins the

game. What will be the serial of the winner?
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YFE T (e e am1 @3 @ ifbre
Fooy e fere T=?

<= Bafore P AB ¥F 8F @5 @36 g @«
AP:PB=5:4 . PQ @ AC “I™Id QA «Je CP €
QD #IF™IF A AR €J2 QS, CP €3 T7F
¥ QAR QS=6 SIRCT AP:PD= a/b @I a,b
ATIF TR LT (TP HL IR

a+b=?

In the figure given below, P is a point on
AB such that AP:PB=5:4 . PQ is parallel to AC
and QD is parallel to CP. AR and QS are
perpendicular to CP. Length of QS=6 then
ratio of AP:PD=a/b where a,b are relatively

coprime and positive number. Then a+b=?

ABC 96 sTmei fage | fageite #faem o,
@@ H, F, AB (@10 9_f¥e «afs 99, AH
@3 TG M 93 OF || BC

&l FMC @3 T fefate o7

Let ABC be an acute triangle.Let OF || BC
where O is the circumcenter and F is
between A and B.Let H be the
orthocenter.Let M be the midpoint of AH.
What is the value of angle FMC in degrees?

@IIRR IMO ¢ Frale (eal 2= afe B 10 &
P W AP | B e qREE 992 AW
RIEDIESIE RIS O acy,

In this years IMO a deceision has been taken
that each team will be consist of 10
members. What is the probability that at
least two person will have birthday in same
day of the week?

aq T (X, y, z ; (x<y<z) ) QUK IAAB @F 9
Q@9 x, Y, z, z-y, y-X, Z-X e 27 | (Wﬁ?f
A1)

Find the sum of all triples (x, y, z ; (x<y<z) )
such that x, y, z, z-y, y-x, z-x are all prime
positive integers. (First sum all the triples

individually, then summ all the sums.)

1, 2, 3, 4, 5, 6 MLYITENCE 3, IS WK 1 12
T FoOIE T2 A AW @F (@I A A ©F
@A &FS TAMEE T 98 7 =7 (I

T AF© TAMSETE el 7 fee qiem At
TR AT

How many ways are there to color the
numbers 1, 2, 3, 4, 5, 6 with the colors red,
green and blue such that no number is
colored the same as one of its proper
divisors? (The proper divisors of a number
are the divisors that are not equal to the

number itself)

al+a2+a3+ ... GF0I GAW OTGF LI G AN
31 qRIMGR &fshl "M@ oIk 35 e qwea e
©IF (B weifFafee AF | GABa AfSht “we
o T T wee e ffiafee q=ifba e
a/b AT gFM T AW @ a A b 2=
TN GG ALl 1 arh F97?

al+a2+a3+ ... is an infinite geometric series
whose sum is 3. Replacing each of the terms
of the series by their squares results in a
series whose sum is the same. Replacing
each of the terms of the series by their
cubes results in a series whose sum can be
expressed by a/b where a and b are co-pime

positive integers. What is a+b?

FOGTE PR (MO (a, b) |CR @ 100 < a,
b < 200 G2 a+b (FF TR AN QCS g A
e 17

How many ordered pairs of integers (a, b)
are there such that 100 < a, b < 200 and no

carrying is required when calculating a+b?
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vy 1, 2, 3, APEET AT I A0S
FALAPBTEANS OEGF @7 JE: 1, 2, 3, 11, 12,
13, ... 1 2020-9% 7T Ft =372

The numbers obtained by only using the
digits 1, 2 and 3 are written in ascending
order: 1, 2, 3, 11, 12, 13, ... . What is the

2020-th number in this sequence?

@35 AN fagrea foq Ieq T TG x-7
, X 932 x+2 (A fagefog i v© 2@?

Length of sides of a right triangle are x-7 ,x,

x+2, Find the numeric value of the

perimeter of the triangle.

Higher Secondary

ABC @0 f@@ter AB=30, BC=50 €32 AC=60 . CF
93 M= k x BE €7 MG 1 k € T F87?
A

B D

In a triangle ABC, AB=30, BC=50 and AC=60.
length of CF = k x length of BE. Find k?

QIR IMO (® Fraie @e3 2e1 alfefs weet 10

G FE AW AP | WEH SB© YIS S
OF3 MCH/AYRR 932 Wi 29[ A 972

In this years IMO a deceision has been taken
that each team will be consist of 10
members. What is the probability that at
least two person will have birthday in same
day of the week?

(a, b) 6 M ax+by=169 FFECAAR TATH
2P, OiEee [T GHery<ra I =3 | (@=;
(12, 5) 6 TR SR GBT 12x+5y=169
FRECIIR TR SR 1 o EHeiRe [
YS! I 7L I T© S ANR?

A point (a, b) is called Jucky if it is on the
line ax + by =169. For example, the point
(12, 5) is lucky because it is on the line
12x+5y=169. What is the square of the
maximum possible distance between two

lucky points?

5B AT 1T 50, TGF 51, AFIF 53 | AR
N TRAGR (@6 Y6 MRAGF @Te F9?

The mean, median and mode of five
numbers are 50, 51 and 53 respectively.
What is the sum of the two smallest

numbers?
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202099 e 7S @@ T T 5 T
IBEQICRERISIGEE

Find 2020th positive integer that is not
divisible by 5.

@ e @19 0 Fo6 Qg Cofd el
qMCa?

How many polygons can be created by

adding these points?

fage ABC @7 fF i @7 cFaws A | fags
ABC ¢ fo®ta O @01 8 Wil 71 @G AB,
BC ©IF CA-F P 31 (12 JreR P 7

The perimeter and the area of triangle ABC
are equal. A circle that touches the sides AB,
BC and CA is drawn inside triangle ABC.
What is the radius of that circle?

M f(x)=3x-2 2, O HT ANFAC x @ N
F9? x=f(f(f(...f(x)...)) [2020 A<]

If f(x)=3x-2, then what is the value of x in
the following equation? x=f(f(f(...f(x)...)))
[2020 times]

f(n)=f(n-1)+2n-2 @2 f(1)=2 21 £(100) 4 N9
O W

f(n)=f(n-1)+2n-2 and f(1)=2 then what is the
value of f(100)

qdl, @ afrs s q=wm o 30 & o=

o1 19fefb et Aids Sewa oy 4 7,99
TELE G -1 T IR (A T€F 1 FACE 0
=G (A T

TN Foow AT geKiazed FAE HiveeE
TN AR @ @I G2e Frwdia oo efie 939
T?

Suppose a math exam paper consists of 30
problems. It is well known that one is given
4 points for a correct answer, -1 for an
incorrect answer and 0 points for a blank
answer. What is the minimal number of
participants needed to be sure that two of
them will have the same score in this

competition?

oI Tz fon fory oafs 92 wiewa w4

IR (SR N0 (@ (@1 Forod eoed aFo I5f
T 20 T BIRMGA Te AN WS Fo
20O ACA?

You have 4 different two digit numbers.
Among them, product of any 3 is a full
square number. What can be the lowest

number among these 4 numbers?

n! @F I M BF n-21 U B AF, I
n 99 B TP A (NN P2

If there are exactly n-21 trailing zeros in
(the decimal expansion of) n!, what is the

sum of all possible values of n?
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B 0 I 1 YA G PO 8 SFA
LA Rl oAl Tl ACE A 11 G3R 5 @
st faeten? (00000111 @ft 58 8 wiewa e
T, 3 ACEF FARAN)

How many 8 digit positive numbers can be
formed using only 0 and 1, which are
divisible by 11 and 5 both? (00000111 is not

a 8 digit number . it is a 3 digit number.)

I AN fagrea @b A h 12 @32
ELEREE CE R CINEIS IR AC R Gl (e L]
fagrea RPN T T 20S #Ia?

What is the greatest possible perimeter of a
right-angled triangle with two sides of
integer lengths and the other side has
length 127

G ACH 1 A 100 *KQ for foF eant @
10015 3 @ITz 1 7 T WIe ATONF QAN (ATF
@I FCE I G A2 G0 AT @1 I
GFAGE TITS AN | (@ Foqetaa AE® e
I, (12 Fomer SF%Id oI | 29 TS
THA AT 20BZ 91,66,19,36,22 € 51 | (N
& FHF NeTF TR a/b T a+b 97 T4
F©?

There are 100 balls in a box written 1 to
100 in it. 7 person will draw one ball each
from this box and each number can be
drawn once only. Three persons with
highest numbers will get the prize. The
numbers withdrawn by the first six persons
are 91,66,19,36,22 and 51. If a/b=probability
of getting prize of the last person where a

and b are coprime then find a+b?

W 9 (S IR 256 6 for for e a9
IR | QN G W (AT FAGR @R e @
22N 136 A (FF I HIR | G QAR
(@3 925 A g FACS ACE 1 &AW 73fe
A @ T G (SE Pros SO el
FACS AA?

Imagine, you have 256 boxes with different
weights each. You want to take out the
most weighted 2 boxes among them. You
can compare only 2 boxes at a time. What is
the least number of times you need to
compare among the boxes, to get the

required 2 boxes?

ABCD U< T@e bg9e T4 AB=3, BC=9, CD=7
€32 DA=8 ¥R AC 3 «fbs v3fb fagre o
IE | 93T 7 38 12t fagrem W wsfize
TR 92 g8 3f6 b E e F mre =
FCA | EF=a/b (A a+b @9 W (@ I |

P Q

S
D

A convex quadrilateral ABCD with sides
AB=3, BC=9, CD=7, and DA = 8 is divided by a
diagonal AC into two triangles. A circle is
inscribed in each of the obtained two
triangles. These circles touch the diagonal at
points E and F. EF=a/b Find a+b

AV @ F5 GG (XET (LR 1 @R o elfs
W GBI 2020-PC& VG GNTOII

Sadman and Swargo are playing a game

where they have to draw the diagonals of a
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TIEE B3 FCF, @F FhET G TR @
T @ | OF (A QAR 17 2@ (TS
B, @ O T I e @it 7w @3
T (T 2020-P6CS (N6 Foal] T A2

regular 2020-gon so that no two diagonals
intersect each other. They want to continue
the game until no new diagonal can be
drawn. At the end of the game, how many

diagonals will be there in the 2020-gon?

I (TFIE GF0 A Lo T4 29,
@A (G 1010 AFF ATHF AT 2020 T
@ R | Q49 IR TN 2, AT
AT TR x MAF (@€ G2 AT

Y /FENCH y TP (AC el AL 7 1 oz
R Feut fon fon (x,y) ofed AE?

A hospital is built to fight Corona. That
hospital has 1010 rows each row containing
2020 number of beds. Now the rule is, in
every row, you have to keep x number of
beds empty and in every column, you have
to keep y number of beds empty. Now
following this rule how many different

number of (x,y) we can get?

ABC @6 ANCHN fage @ AC=6 €32
CB=4 | O3> WEIE W T 2N AR TR
wfogred T wAEe G2 widgel woF 13
e~ I [ 9438t JTE a/b =
@A a,b AT AZEETF AL OZC avb €F
W F6?

A

In a right angle triangle ABC , AC=6 and
CB=4, we construct a halfcircle with center
on the hypotenuse and being tangent to the
rectangular sides. If the radius of the semi
circle is a/b where a,b are co-prime

,determine a+b.
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1,2, 3,....n-1,n} GG (ACF AIBAC 2 T Feam
feet ol ¥ 5o 72 2]1F AW 20% | n
GF T F9?

If one chooses two arbitrary, different
numbers out of the set, {1,2,3,...,n-1,
n}, the probability that the numbers are
successive natural numbers is 20%.

Determine n.

TEHM (AITE 1 (ATF 3039 QF W& AT foracet
AR TG T 2020 GFHF FAW @ICE (@11
FRAGTEA (ACF TR A Y= e, [v@ @Mce
@ TRB MR TGF TS AT |
BIEG MR @I FAH F© 2o 2ATE?

Nowshad wrote numbers from 1 to 3039 on
board which has median 2020. Then Fuad
removed 4 numbers from the list, but still
the median remains unchanged. What is the

highest possible sum of those 4 numbers?

f5t@ AD 2= 416 099 T I (| M 1 126
9 B @32 C UNeIE (T 20 @ AC, BM @F
©o[F o% 2 G’ £CAD=50° | AW AC @32 BD
FFACE E RYTS (@7 I =0 £CED @3 W4
97

L

A

Y D

In the figure AD is the diameter of a circle
with center M. The two points B and C are
on the circle in such a way that AC is
perpendicular to BM and angle 2CAD=50°.
AC and BD intersects at point E, then £CED

= ? (shown on the figure).

fager ABC @3 ~fFm @iw cFawa e | fage
ABC @9 foo@ @3 36! 8 wiwl 2 @G AB,
BC ©IF CA-(F P S | (72 Jred JoTd F9?

The perimeter and the area of triangle ABC
are equal. A circle that touches the sides AB,
BC and CA is drawn inside triangle ABC.
What is the radius of that circle?

ol W 98 A @ B (2 I @I E '@ F faqafe
B 089 @77 A2 | IM bgge AEBF @6

Ffeva =, °@ A TSt 9 @ @ o @

eI feive e, @RI Tow gere @n I
G FBEA= a/b @A ab A=E FRETE
el? b-a @F VI F97?

Circles A and B intersect, and points E and F
are on circle B as shown. Let, quadrilateral
AEBF is a square. If a/b is the probability
that a randomly chosen line through point

A intersects both circles where ab both are

coprime then find the value of b-a
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National

Primary

QY FAGHT T, AW (FF TRR 2o Fa0e |
IS BT (ed, &7 53 Bt e 3kg feeif=
Q3R 4kg QT Fce @ @2 &, 37 B
@ 5kg femiif* @3z 2kg BT Facs 2@ g,
AW fer YH8 oW Bea IR fewnfs qmvas
2" B 11 SR, 10kg e &= 1kg feweifs
IS MM-97 F© B! AG? {7 8}

It's Ramadan time, and Saad is out buying
Iftaar! At the store, he can either get 3kg
Jilapi and 4kg Halim for 53 Taka or 5kg Jilapi
and 2kg Halim for 37 Taka. But Saad really
likes Halim and doesn't like Jilapi at all! How
much should it cost him to get 10kg Halim
and 1kg Jilapi? {4 points}

G 1 (A 2020 @7 Wy ffoy wem fosz
@3B A @7 AE® G [0 =& Chifa
qBC FOUCE! T W gy [hve 2o A4,
@ TGS A0 T ST AR @1 1012
o @7 (s 8}

Soumitra is picking numbers between 1 and
2020, so that no number is picked more than
once. How many numbers will Soumitra have
to pick (at least) before you can guarantee
that there are five of them with sum greater
than 1012? {4 points}

e, =TT @ Hqw for TG | ORI @I (@B
TR | ST AT el *E, GFGH A *HT
G2 AEFE A *G I SR |

et IS, ", A QIR AN N (A
for quea =% “fa"

1T ¥E of (R Fereet, "o QR el

TR *ET 6 (@ FCI AL = 1, e = 2 @R
A = 3 40 IS | (OIWF TBF 2 100 x (AR

Mr. Blue, Mr. Green and Mr. Red go to a
restaraunt. One of them is wearing a blue
shirt, one is wearing a red shirt and the

other is wearing a green shirt.

Mr. Blue says "Hey, did you notice that we
are wearing shirts of a different color from

our names?"

The person wearing the red shirt says, "Wow

Mr. Blue, you're right!"
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*IT5F q8) + 10 x (AR *BS Te) + 1 x
(TR *MToA 7)1 {7 N @}

You must figure out the color of everyone's
shirts. Green = 1, Blue = 2 and Red = 3. Your
answer should be 100 x (the color of Mr.
Red's shirt) + 10 x (the color of Mr. Blue's
shirt) + 1 x (the color of Mr Green's shirt).
{5 points}

ABC @0 ufadg f@ge | AB, AC q1gaT >R
SN 1 (I £BAC =40 fofer 1 f\t BC & D 7@
JGICA 20, (Pl LACD @9 W $©? {7 ¢}

ABC is an isosceles triangle. Its two sides AB
and AC are equal to one another. Angle
£BAC = 40 degrees. The baseline BC is
extended upto D. How many degrees is the
angle £ACD?

{5 points}

Af TN 4TS R n ([F FACS HICR,
TS 30 T n [ASMEy TW @32 n GF 7 9T
0 Mgt 51 &fy &fow @ 7S @@ FaE?
{Fef ¢}

Promi is trying to find the smallest positive
integer n, such that n is a multiple of 30 and
each digit of n is either 0 or 5. What is the
smallest number Promi will come up with?

{5 points}

FAR G G ARV | G827 =R
N IE G 9N (AE [ RN W e W
N I IM W ST 11 BIFT 30 #1TA, T4
GIBTE 11 BIFT <02 2R 903 1| AT AR
oS SFCENBR AN FARE RO 13Tk 932
B HFEHT WY T4 R 16Tk, IW
ATSIT HICECH WIS A G 2[TA AF
FACE WG SR 2, O 9B GRCAD
for fory Tefb WIN 70 AR? {74 q}

Shopkeeper Rubab is lazy, so he doesn't
track Paisa and rounds prices down to the
nearest Taka. (If the total price of an order
is 11 taka 30 paisa, Rubab calculates it as 11
taka. ) The cost of five chocolates in Rubab's
shop(according to his calculation) is 13 Tk.
and the cost of six chocolates is 16 Tk. All
chocolates have the same cost, which is an
integer number of paisa. How many different
prices can one chocolate possibly have? {7

points}

*IFE o7 foR FEA [ 961 (&1 (RET0R |
Q5 (BRI N-BI FQE SR @A N AG61
LA PR | ORI PR (BRE (AT
VRAR PTMGT ANeTR (W 1, 2, 4, 8, 16,
32, ...) RS FE GfRE (@A AR &1 @
GRE (ATF 1 FRFO! AR (Fe0e A[E, 3
ferce A1 TW *NFF 4T BT (9T G N <
1000 2T, SIZCE N-AF FI6! WA & *FCEF
(SrorR SYIGTE @t (3 foam Mdeeim i)?
{1 4

Shakur and Tiham play a game with coins.
There are N coins on a table where N is a
positive integer. The players take turns
removing a number of coins that is an
integer power of 2 (such as 1, 2, 4, 8, 16, 32,
...). The person who removes the last coin
from the table wins. If Shakur goes first and
N is a positive integer less than 1000, for
how many values of N does Shakur have a

winning strategy (if Tiham plays perfectly)?

{7 points}

Page 27 of 35



I @IC 1, 2, 3, ..., 9 TR TN WPAR
o1tz | dfs Bitel o7 et foafs ofmiofif
Toime 9 @a @ Tr% e S @ e (1,
2,3, 4,..) Q&G (3, 2,1, 4, ..) I @S
AR | GFF qF I GFIT B 3 Fouf foq
T tofs Face AReR? {7 q}

Brishty writes the numbers 1, 2, 3, ..., 9 on a
board in that order. In a move she can pick
any 3 adjacent numbers and reverse their
order. For example, (1, 2, 3, 4, ...) can
become (3, 2, 1, 4, ...). How many distinct
sequences can she make using one or more

such moves? {7 points}

W n GPOT {5l TW, SR
n/(n+675)-F FOFHB Fa AW i #AET
p/q T (q-p) 9T 78Iy F3e for for Wea
7 1Fe] O?

GFf5 SAIE FOFID FAE TN S =7
G2 T O™ 1, AL, @, e e I
IO 217 719 932 T AR efefes = 1

If n is a positive integer, then p/q is the
fraction n/(n+675) in its lowest terms. What

is the sum of all different possible values of
(q-p)?

Here 'lowest terms' means the common
factors have been cancelled out, so that the

gcd of the numerator and denominator is 1.

2@ {7 Q) {7 points}
@fB Pt 2020 G 9 TR, IR T @ There are 2020 points on a piece of paper,
@I foafs g (2 T 92 @R A no three of which are on the same line.

@ | TEAV B (@I W aid e
FeF e @t 4o | 58 &7 o1 1 TS
@ fea faw st fagrem Ay Qe
A 27 | eIV EH FOGTE (@2 AFCe
ARCE? {7 o}

Zawad wants to join as many of them as
possible with line segments. But he does not
want three points to become vertices of a
triangle! What is the maximum number of

lines Zawad can draw? {9 points}

GF5 e e THF o1 G2 FfEa Fio1
OF2 ARCEE | A e G Y2 FoT QEml FACS
AIRCI 11 FI0] ST FIT© YA AP | G
Q3R TYAICST < FOGTE FN DA I4F
wfeq w2 faca A< 3w AR FACS A 12
{7 5}

The hour and minute hands on an analog
clock are the same size, and so you can't tell
them apart! The hands move continuously.
How many times between noon and

midnight is the information on the clock not

enough to tell the time? {9 points}

Junior

m E n R N G AP ACS 1+ 2/m =
nA2 T 1 10m+n G T I T GF @I (@9
T [xhy = x GF y ©F GO | 3/2=9] {7 8}

m and n are positive integers such that 1 + 2*m
= n"2, Find the sum of all possible values of

10m+n. [xMy = yth power of x. 3/2=9] {4 points}

ABCD @3f5 SIIeC@ | AD J”F V4K E @32 ED
93 WG F 1| AB A=CF CE @41 G [99re @2 €D
J=CF BF @4 H [qre @v 363 1 fager BCG ¥ae

Consider rectangle ABCD. Let E be the midpoint
of side AD and let F be the midpoint of ED. Let G
be the intersection of CE with the line AB and let

Page 28 of 35



fags BCH 99 (FaTER TS A® IFIE m/n
3G @A T, O 10m+10n+mn 43 N (dF 4|
{siefr 8}

H be the intersection of BF with line CD. The
ratio of areas of the triangle BCG and triangle
BCH can be expressed as m/n in lowest term.

Compute 10m+10n+mn, {4 points}

AT TR 136 20 w1 (P2 =@t @R | O 2@
V35 Bt e BIER @IoITE (3 1 (&I s @
TR I (AF @2

(@=f5 20 &1 RM*2 =al 2= G “Afeicags
Igeas (fqufas 3@) T4 20 6 oot FrCR @AE
SEAGECS 1 (ATF 20 2@ 7 @4 TR | 2fe
it alfefB ez o TRl ) {ojef 8}

Payel has two 20 sided dice. He rolls them and
takes their sum. What number has the highest
probability of happening?

(A 20 sided dice is a polyhedron (a 3d object)
with 20 faces, with the numbers from 1 to 20 on
them. Each number has an equal probability of

coming up on a roll of the dice) {4 points}

G5 T FACE @ FWEfF 9 A A=t 10 &
(29T 5 (AT | IfFF #10 @ AP qHleRAI!
#9 (P BIICEIE G W @ 2@ (T 10th ARE #A1,
97 @ fors @7 WFER #8 (F HITEE I | AW
Y @ &0 O 917 #7 (F Bt @ 992 @ A,
@7 oth AT 21 | GO T (FS #1 (F HICE
FE, A G (A @ fHCS, @7 1st ABH AR 93
TP (2-TCF AHIARIFRAN (B FoOI A2
CoCS ANR? {7 ¢}

In a sudoku-tournament, the winner will be
selected from play-offs among the top 10 ranked
participants. The participants at #10 and #9 of
the ranking will challenge each other, the loser
will receive 10th prize and the winner will
challenge #8. The winner of the first challenge
and #8, will challenge #7 and the loser will
receive 9th prize. The ultimate winner will be the
one who receives the 1st prize. In how many
ways these 10 participants may receive the

prizes? {5 points}

(I QFB (TSP AV AL & [x] 20N ©FF
Tt w1 | @ [3.14]=3, [5]=5, [6.9]=61

z T AIOR T IV A AR & [3/z]+[4/z]=5
W1 212-9% W F9? {5 @}

For a positive real number x, let [x] be its integer
part. For example, [3.14]=3, [5]=5, [6.9]=6.

Let z be the largest real number such that
[3/z]+[4/z]=5. What is the value of 21z? {5 points}

ABCD 077 foor «3fs g P @seoiE @ 2@
@ AP+CP = 27, BP-DP = 17 €32 £LDAP = £DCP
1 ABCD J01R CFassa FCel 26?7 {9 ¢}

Point P lies inside square ABCD such that AP+CP
= 27, BP-DP = 17 and £DAP = £DCP. Compute the
area of the square ABCD. {5 points}

o7 =7 w936 gerge 5t PQRSTU (R
A0S BIBZ @A (P, Q R, S, T, U a% =AM afeq @
30O AIGE) @A foq @eEs 7MY PQR €32 927 fod
&R AP STU U7 @oi%a 37 @it [Heria ey
| GF9 FourE fof fof M foaw @@ Fa0e
ARC?

(T @A, O 27 GET AT &4AT G5 0 (S
S{Tca =) e a}

Tiham is trying to find 6 digit positive integers
PQRSTU (where PQRSTU are not necessarily
distinct). But he only wants the numbers where
the sum of the 3 digit number PQR, and the 3
digit number STU is divisible by 37. How many

such numbers can he find?

(Remember, a six digit number can't have zero as
the first digit!) {7 points}

ABC fagter 4B = 50 @92 £C = 601 D, BC &
T4 | fage ABC @F +ifg8 =51 @ «@3fG e Al
fagre foafs A e a1 ACD @32 ABD @

Let ABC be a triangle where #B = 50 and 2C =
60. D is the midpoint of BC. The circumcircle of a
triangle ABC is defined to be the circle going

through the three vertices. The circumcircles of

Page 29 of 35



“f¥96 AB €32 AC (F UG F 9k E e zm
P | AEF 97 #3089 (@ 01 LFDO=? {7 q}

ACD and ABD intersects AB and AC at F and E
respectively. The circumcentre of AEF is O.
£FDO=? {7 points}

CSINIF AN ST 202061 A2 IR | AL LA
IR 151 FEE, @SR AR @it 251 @A, YO
AIZTA AR 351 FEF | GO 202097 AR AR
202051 FC | IF It G GF6 <A =E 72t k
Q2 I IR @R AR FAACF kbl IR AR,
TR BT ATOIFO! (AT 0F k ALUF T AT
e | FARTE FEF AR (FACS (ST F(T§ FI6!
BIeT #A5CR? {71 a}

You have 2020 piles of coins in front of you. The
first pile contains 1 coin, the second pile contains
2 coins, the third pile contains 3 coins and so on.
So, the 2020th pile contains 2020 coins. A move
consists of selected a positive integer k and
removing exactly k coins from every pile that
contains at least k coins. What is the minimum
number of moves required to remove all the

coins? {7 points}

T A IR JC KO AN n (74 T G2
IR, @ n (F base-7 @ M@ (AT ©F FATS base-
10 @ 2n 99 o 27| fof MU @, 997 @36
HL! BFT 156, FIEY 156 O base-7 261 312 | AFA
VIE (@@ 90 MR Fo?

(9T FLAITE base-10 @ F1F W 2062 GTBICF
T LA Smfere @ WRNE e Aafers, 234
= 200 + 30 + 4 = 2x102 + 3x10 + 4x1, WK IM 234
base-7 @ 6! WYl 2, SR EBICP base-10 @
TR G SN ©Y 10 & 7 @ HAfFaed Fewd
fACT3 201 @, base 7 AF 234 = 2x7M2 + 3x7 +
4x1 = base 10 @ 123 ) {59 q}

Sakal da is trying to find the largest positive
integer n, such that the 7-base representation of
n looks like a 10-base number which is exactly
2n. He noticed, one such number is 156, because
156 base 7 is 312. What is the number he came
up with?

(Writing a number in 10-base means writing it in
the decimal system. So 234 = 200 + 30 + 4 =
2x1072 + 3x10 + 3x1. If we go to 7-base, we just
change 10 to 7. So 234 in base 7 would be =
2x772 + 3x7 + 4x1 = 123 in base 10.) {7 points}

n O AP FABIF WS (@ AT« (99 F9 ACO n,
nA2+10, nA2-2, nA2-8, nA3+6 O FAGET Giferd
7 7 1 (f2D: @7 WS G n FAR) | [xNy =
X @F y ©F q® 1 3A2=9] {5 5}

Find the sum of all possible n such that n,
n?2+10, nA2-2, n?2-8, n"3+6 are all prime
numbers. (Hint: there is at least one such n) [x"y

= yth power of x. 3A2=9] {9 points}

Secondary

m A5 GFB IR FeA T 3Mm)= 4am FNFA P
JIE 1 (3M3Mm)) / mM4 -aF ABRY A N @ UFS
(@ 1 [xMy = x @F y ©F q© | 3/2=9] {71 8}

Let m be a real number such that the following
equation holds:

3Mm}= 4m

Compute the sum of all possible distinct values
that (37(3*m)) / m?4 can take. [x"y = yth power
of x. 32=9] {4 points}

GITo IRPEE W QS T A, I o foefs
N @2 @S I @ O W 144 fEaqt &t
To 71 8 G (AF T 2024 *A® AR [T @
FOYE AN IZYH A2 AMAE W I8 &l
[MA? { {5 8

A polygon is called beautiful if you can pick three
of its vertices to have an angle of 144 degree
between them. Compute the number of integers n
greater than 8 and no greater than 2024 for

which a regular n-gon is beautiful. {4 points}
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01 AT 11 & ©TR | R W (FS (FS
AFIE L YOIF 6 | @2 TS @I
foTea W 9¥ GFE SR @ 83 foqes A
VREE ML FIOF 0 | 63 Afbrs 5w FoetE
ST 7S A2 { {7601 8

In a party of 11 people, certain pairs of people
shake hands with each other. In every group of
three people, there exists one person who shakes
hands with the other two. What is the minimum
number of handshakes that can take place in this

party? {4 points}

ABCD @6 J5CF@ | P @d2 Q IAG BC ¥d2 CD
@R ToF gafs 777 ACS FC@ LAPQ = 90° = |
R 98 @, AP = 4 €32 PQ-= 1. ;W AB 9 G
FD A m/n RO @2 T¥, OW@ m+10n €
F @& T { {7 @

ABCD is a square. P and Q are two points in
segment BC and CD respectively such that ZAPQ =
90°. It is given that AP = 4 and PQ = 1. If we
express the length of segment AB as m/n in
lowest term, compute m+10n.

{5 points}

AT FORTE BT AL x_1, X_2, ... AR @A n>0
a9 &, x_{n+3} = x_{n+2} - 2x_{n+1} + x_n ]| |
9@, x_1 = x_3 = 1 93 I @R x_{98} = x_{99} |
TATET *1S SR, x_1 + X_2 + ... + X_{100} = ? {
{71t @

Let x_1, X_2, ... be real numbers so that for all n
>0,

x_{n+3} = x_{n+2} - 2x_{n+1} + x_n . Suppose x_1 =
x_3 = 1 and you're given that x_{98} = x_{99}.
Find the sum x_1 + x_2 + ...+ x_{100}. {5 points}

(1, 2, 3, ..., n) TRAGET qF6! T (a_1, a_2,
a3, .., a_n)-(3 [O%-ar =1 2@ T G 961 i
€1{1,23,..,n1} AT AT SN a_i > a_(i+1) ]!
(1, 2, 3, ..., 13) FLATAR FowE [FTRE-ary [
tz? { {799 ¢

A permutation (a_1, a_2, a_3, ... , a_n) of the
numbers (1, 2, 3, ..., n) is called almost-sorted if
there exists exactly one i € {1, 2, 3, ..., n-1} such
that a_i > a_(i+1). What is the number of almost-
sorted permutations of the numbers (1, 2, 3, ...,
13)? {5 points}

f 2N G PR 16 (AE NS AR
GTC6 @ QBT T @ QTP R n-a3
o x_1, X_2, ... , X_S AT n-AQF AT
qASE TAWME =, ©IReE f(x_1)f(x_2)...f(x_s)=n.
£(343)+£(3012)-9F VI FFS W @ e
F@ { {74 q

Let f be a function from the set of positive
integers to the set of positive integers such that
for each positive integer n, if x_1,x_2,...,x_s are all
the positive divisors of n, then
f(x_1)f(x_2)...f(x_s)=n. Find the sum of all possible
values of f(343)+f(3012). {7 points}

f GBI I A (OITHEA @ (IO R
@6, Z1

f(f(x+y))= f(x72) + f(y"2)

f(f(2020)) = 1010.

f(2025) @3 T (IF I

[xMy = x 99 y ©F qe | 3A2=9] { {517 q

f: Z mapping to Z

f(f(x+y))= f(x"2) + f(y"2)

f(f(2020)) = 1010.

Find £(2025).

[xMy = yth power of x. 3/2=9] {7 points}

f@9s ABC @ AB = 12, BC = 20, CA= 16. AB @32 AC
Jied ToF 93 A7 TG, X 8 Y 1| XY @RI
T K @9 G436 79 @, XK/KY=7/5 21 AB 8
AC @3 T7F I X @32 Y 7 S_BICTE AAffqeq w4t
7Y, Ol K O AL @3 [Ws (F@ wae 3@
a3 CFAB CFALE A FE m/n AR @A
TR, SR m+n G W 97 { {79 q

In triangle ABC, AB= 12, BC=20, CA=16. X and Y
are two points in segment AB and AC
respectively. K is a point in segment XY , such
that XK/KY=7/5. If we let X and Y vary in
segment AB and AC , all the positions of K covers
a region. If we express the area of that region as

m/n in lowest term, compute m+n. {7 points}

e PP Ol (3, 3) fvre @itR 1 (7 @34t =%
o [T @99 SRR Rre @Te AT 9™ 91

Rahul is at (3,3) on the coordinate plane. In each

step he can move one point up or one point to
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T TS @S A 1 O (NfF e 4h3 72+,
©IZ (@ FUE G (P [Fee I 1 A9 9« oA
IS Texz I | (T FeeIE (20, 13) e
(AT=ITS Aa? { {4 q

the right. He loves primes, and will never visit a
coordinate point where both values are
composite. In how many ways can he reach
(20,13)? {7 points}

T SICHIE Q! (13W (KETCR 1AM FEAEHE fEE
X JRYIBT (71 A, ©IRCE AR Bl (1 JUB1 e
FACO AT

1, (T T x-F 4x+1 e 2% foes =ik

2. QAN @F x-(F x/2-9F (6T IG A N AIBE I8
Ly A #{1es s “i|E

& et 0 NRAIB! 2ol | & A O (6 @M
AP BIe T 2020-9F (B IC A N7 FOGT
sjfeE B (TRIts ARTa? (I GO A
(fercs foa 3 MG 2020-97 G IT 67 @
T, SRR WA (721 { {21 b

Urmi is playing a game on a computer. If the
computer screen displays the number x, then in

the next move, Urmi can do one of the following:

1. Replace x by 4x + 1
2. Replace x by the largest integer not greater
than x/2

Initially the computer screen displays 0. How
many different integers less than or equal to 2020
can Urmi achieve through a sequence of moves?
It is permitted for the number displayed on the
screen to exceed 2020 during the sequence. {9

points}

Higher Secondary

=Nfers qeBT 24 w1 fAf¥18 =&l BICeT 1 (7 UB1 BIteTa WM&y
(B RAIBT IC, GI6T (T 1 N QFBI 7l Al 24 @3
(B T 7| N-GF T A& F© 20O AE @ @l
AR @ AR (@S TG FA?CF N 26
TR > 50%? {7 8}

Lazim rolls two 24-sided dice. From the two rolls,
Lazim selects the die with the highest number. N
is an integer not greater than 24. What is the
largest possible value for N such that there is a
more than 50% chance that the die Lazim selects

is larger than or equal to N? {4 points}

FOGET S n WICR @ 1<n<2020 93 nn
@01 7ol Fe? [xMy = x GF y ©F W | 3A2=9]
{oief 8}

How many integers n are there subject to the
constraint that 1<n<2020 and n*n is a perfect
square? [By xy, we mean the y-th power of x,

for example 3/2=9] {4 points}

R 20 N9 I GRACST G5 A (@ JEARYCS G
AT 1 (9F0! ARCSH (F® T OFF FTBER
(RURM) | S T @I GI0! (F@ TR O R-9F
TRGTHA QTSR TR | S-AF AN TG (FATACH
Tia WFICE TR AR @A a A6 ABI A4 | 1/a-
aF T ([FF FC 1 {7jf 8}

Let R be the set of all rectangles centered at the
origin and with perimeter 1 (the center of a
rectangle is the intersection point of its two
diagonals). Let S be a region that contains all of
the rectangles in R (region A contains region B, if
B is completely inside of A). The minimum
possible area of S has the form ma, where a is a

real number, Find 1/a. {4 points}

GFD! OCF 5661 AFACHA GNTOIF A2 @V (FICA!
o612 R =1 =W | AW AFCIAGTER T

56 lines are drawn on a plane such that no three

of them are concurrent. If the lines intersect at
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exactly 594 points, what is the maximum number
of them that could have the same slope? {5
points}

f@9s ABC-9 AB=52, BC=34 ®Id CA=50 | SI¥&1 BC
L W& n-1 AT 9 @3+ o 52 qce BC
I b1 A ©itsl o 231 3 gateTs
AW A (ACF BC-UF 82 AP ACHA AW, A (AF
BC-9F @%F SIS NG AW OE A (@I
TNRAGTFE MY 2ACF, SR n-aF FY AN
W F©? (A e}

In triangle ABC, AB = 52, BC = 34 and CA = 50. We
split BC into n equal segments by placing n-1 new
points. Among these points are the feet of the
altitude, median and angle bisector from A. What

is the smallest possible value of n? {5 points}

f GFBI GF-9F FIX I (TN I (FICOICNZA
TOIR 4ASIF ‘*’i‘f‘;{‘\"ﬂﬂ? G @R f(xy)=f(x) x f(y)!
£(2020)-93 By FH T & I 1 {0 ¢}

f is a one-to-one function from the set of positive
integers to itself such that f(xy) = f(x) x f(y). Find
the minimum possible value of £(2020).

{5 points}

f 20 WG A ETBF ST QF0! FIE @
f(z)=1/z* T, @A z* TN -9 Toa TII@1 1 S
FE ST Tioe AAE G0 @ f(z)-99 AV O
1/2020 S 1/2018-9F ¢ ACF | W AR S-F
Gioe SETd a1 SUET6 eI [eawar $f7, sz
S-G9 CRATEAE mx PR @ AE @A m
GFOT IR | m-9F T F©? (CAIB: o oo Jeel
FISHAR SETF TCOIR. @A x-THF AT GF G
y-IHE FIETE TF T 2 )

A @RI, G061 B A2l BN a+bi WFCIR G0
Al @AM a A b ABVI AT G2 i JET @99
QBT ALY (T ixi=-1 TW 1 AW z=a+bi 2, O z-9F
Tfbe SR 2 2*=a-bi | {7 q}

f is a function on the set of complex numbers
such that f(z)=1/(z*), where z* is the complex
conjugate of z. S is the set of complex numbers z
such that the real part of f(z) lies between 1/2020
and 1/2018. If S is treated as a subset of the
complex plane, the area of S can be expressed as
mx1 where m is an integer. What is m? (Note:
the complex plane is just like the Cartesian plane,
where the x-axis is renamed as the real-axis and

the y-axis is renamed as the imaginary axis.)

Remember, a complex number is a number of the
form a+bi, where a and b are real numbers and i
is a number such that ixi=-1. If z=a+bi, the

complex conjugate of z is z*=a-bi. {7 points}

1, 2,3, .., n-493 436! RIS S’ I 1@
I 13 RAOIET (e 9B L2 AE @B T @
T R, ©FF (G I8 | @: 1, 4, 3, 2 G0
M R I o 4-3 gFAQ TR @B GT @
S T2 (ST 2), OF (BT IG 1 AN n=14 T,
SR IO FeAMR [ @ie? {599

We call a permutation of the numbers 1, 2, 3, ...,
n 'kawaii' if there is exactly one number that is
greater than its position. For example: 1, 4, 3, 2 is
a 'kawaii' permutation (when n=4) because only
the number 4 is greater than its position 2. How
many kawaii permutations are there if n=14? {7

points}

ABCD @36 T€d 599e | AC @I¢ BD €9 (FAY O |
A0=3,B0=4,C0=5D0=6 | X ¥J¢ Y TG AB & CD
e G waige 936 g e X,0,Y 7 fenfs
AN 2| XB/XA+YC/YD @3 FEWE WeE (aV ¢)/b
PR AP FA IR, @A a, b 7> FeTs
A AR ¢, 1 9T (B IC (I I 7! =it
fAereIca freren 1 10a+b+c G WA F©? {717 a}

Let ABCD be a convex quadrilateral. O is the
intersection of AC and BD. AO=3,B0=4,C0=5,DO=6.
X and Y are points in segment AB and CD
respectively, such that X,0,Y are collinear. The
minimun of XB/XA+YC/YD can be written as (aV
c)/b , where a/b is in lowest term and c is not
divisible by any square number greater then 1.
What is the value of 10a+b+c? {7 points}
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3 @61 [T 76 A 91T B 1 (T A={0, 42} Twea
W | QI LT G Q61 R x-(F A-CS
TIICS AR M x, A-CS SO AT AT
7Rel AT R T AT (IO T2 o 2 |
GO (T A-Q TG TG A FFIC02 ATF | T2
T A-9 O R N0o! g 7 0 A 1,
Y A-« FOT A ARFC? {1 q}

Bristy wants to build a special set A. She starts
with A={0, 42}. At any step, she can add an
integer x to the set A if it is a root of a
polynomial which uses the already existing
integers in A as coefficients. She keeps doing this,
adding more and more numbers to A. After she
eventually runs out of numbers to add to A, how

many numbers will be in A? {7 points}

ABCD @36 a1 5ggs (@I BC = CD, AC = AD,
ZBCD = 96° €32 LACD = 69°1 {CAI P_0 = A {2
Q_0 = B | &A1 WA “&fore Mg oy g
HLERIR® FAC | CDP_n @ TEICSH (F@CF TN A
P_(n+1) 932 CDQ_n T SBJ(ET (FACP el =
Q_(n+1)1 ™M 2Q_(2024)Q_(2025)P_(2025) - 90° =
(2k-1)/2"n =, SR ken @ W @& 9 1 {7
o}

ABCD is a convex quadrilateral where BC = CD, AC
= AD, £BCD = 96° and £ACD = 69°. Set P_0 = A,
Q_0 = B respectively. We inductively define
P_(n+1) to be the center of the incircle of CDP_n,
and Q_(n+1) to be the center of the incircle of
CDQ_n. If £Q_(2024)Q_(2025)P_(2025) - 90° = (2k-
1)/2*n, compute k+n. {9 points}
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