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g e Afice @ e s @w a4 ey 2
8-3%x2—-14+41=0
(THrRReFEA, 3+ 5x2+3 = 40 BT T AT 2 ANA @WE A IFA TE IEA:
(34+5)x(2+3)=40)
Insert bracket(s) in the following expression to make it true:
8-3%x2—-1+4+1=0
[For example, to make the expression 3 +5x 2+ 3 = 40 true, we add brackets like this:
(B34+5)x(2+3)=140]
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Juty gives you a money-making machine. If you give this machine some taka, it will return you
some taka. If you give the machine a certain amount of taka and 7 taka more, it will return you the
double of that certain amount of taka. What amount of taka can you get the most from this machine
if you have 2023 taka? (Note that, she cannot input the money again in the machine that was
outputted from the machine.)
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Sabbir has invited Siddharth, Joydeep and Sowdha to his birthday party. If they come, Siddharth
will bring a book, Joydeep will bring a watch and Sowdha will bring a mug as a gift. Unfortunately,
no matter how much they try, Siddharth and Sowdha cannot come to the party together. It is also
known that at least one of three of them will come to Sabbir’s birthday party. In how many different
ways Sabbir can get gifts? For example, one way is, he can get a book and a watch.
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Thanic has a strange six-sided dice. There is a positive integer placed on each of the six faces of the
dice, such that for any 2 neighboring faces, their numbers differ by at least 5. The six numbers are
not necessarily distinct. What is the minimum possible value of the sum of those 6 numbers?
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Pratyya lives on the 49th floor of a 50-storied building. The building has two lifts. Payel enters the
lift to go up from the ground floor(0™ floor) to meet Pratyya. The lift opens after every two floors
and takes a pause for 20 seconds. At the same time Pratyya enters the other lift to go down for office
work. Due to mechanical error the lift opens for 10 seconds at each floor. When and at which floor
will they meet (if they do)? Both lifts take 30 seconds to go from a floor to the nearest floor.
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There are some boys and some girls in a classroom. Among the people in the classroom, half have
bought a cat each and one-fifth have bought a dog each in the classroom. There were 2023 biscuits
in a box. Each boy takes 18 biscuits, each girl takes 25 biscuits, each cat takes 4 biscuits and each
dog takes 5 biscuits from the box. After that there are 777 biscuits left in the box. How many boys
are there in the classroom?
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In a picnic 7 friends were playing Word Game in a round table arrangement. After sometimes 3
more friends came. Everybody asked them to bring chairs and sit inside the arrangement. They can
sit in any numbers in any place. In how many ways those 3 friends can put chair and sit on it in the
round table arrangement?
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We are given 5 points in the plane, no 3 of which are collinear. Three of those 5 points are vertices
of a triangle and the other two lies inside that triangle. But the labels make it impossible to know
which points are the vertices and which points lie inside. You can select any three points 4, B and
C, and ask about the area of ABC. This is the only way to get any information about the points.

Prove that it's possible to determine which points are vertices and which points lie inside, using just
7 such questions.
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Niloy gives you a money-making machine. If you give this machine some taka, it will return you
some taka. If you give the machine a certain amount of taka and 7 taka more, it will return you the
double of that certain amount of taka. What amount of taka can you get the most from this machine
if you have 2023 taka?

7. ABCD 935 ¥ bgv& @4 LABD = +DBC, AD = CD 9 AB # BC ™| &%4 39 @  [8]
ABCD &35 398 bgge |
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Jeg = M 4R @3 I 97 96 R @i T8 180° 27))
ABCD is a convex quadrilateral such that ZABD = «£DBC, AD = CD and AB # BC. Prove that
ABCD is cyclic.
(A convex quadrilateral is a quadrilateral having all of its interior angles measuring less than 180°.
A convex quadrilateral is cyclic if and only if the sum of its two opposite angles is 180°.)

= x2— 12y +4 = 0 93 AP T SONGF AL e Fear | [10]
Find all the integer solutions to the equation x* — 12y +4 =0

= FAE FR 606 T @R 97 W 30 TN @I 7heww g Al 3T e fon foy wweww Fm [10]
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Fuad has 6 pens. Among these, 3 pens are identical and other 3 pens are distinctly different. How

many ways Fuad can distribute these 6 pens among 3 people so that, everyone gets at least one pen?
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Tiham has 2023 positive integers from 1 to 2023. Every time he takes a pair of two different integers
and writes the pair in a diary. He writes all such possible pairs in the diary. Prove that, he has at
least 867 such different pairs so that, sum of the integers in the pair is completely divisible by 7.
[(a,b)and (b, a) are considered as same pair]
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Let the points A4, B, C lie on a line in this order. AB is the diameter of semicircle w4, AC is the
diameter of semicircle w,. Assume both w; and w, are on the same side of AC. D is a point on w-
such that BD L AC. A circle centered at B with radius BD intersects w4 at E. F is on AC such that
EF L AC. Prove that BC = BF.

5 O3 TR AT G2 @ 20 F6 Ty @36 Ko @ @Iw T 436 e Tweiw W3 Wiz 39 [10]
a3fore 34 &« qak wESHoee 49 & «ist w1 y2em TR e w5 13 w12 a929 @
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In fire-service training, there are two ladders of equal height to climb a 20-foot-high building, one
of which has 34 rungs and the other has 49 rungs. Two fire service personnel started climbing the
building using two ladders. During climbing, they have to shift a fire pipe from one to another. They
want the fire pipe to change hands at the lowest distance possible between them. On which rung
they should be on their respective ladder to do this?

A W N 930 5g9s ABCD S @OR AB = BC = CD | SRR (1 & vfirs @il foqfs g [12]
M,N €32 P 9+ FA0 IR IAEE AB, BC 93k €D I=F WG 58 qifF ao7 iy ot
W @ B AfE TS Yz W M,N @R P g feafs aee v vegat melieTe @
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Saad drew a quadrilateral ABCD such that AB = BC = CD. He also drew the midpoints M, N
and P of the sides AB, BC and CD respectively. But then Rafi came and erased everything but the
midpoints. Figure out a way to reconstruct the quadrilateral using the points M, N and P.

¥, 996 M0 1 TR T 100 G5 TG | @3 M0 FEELEN 1, 2, 5, 10, 20, 50 @R 100 GG [12]
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In a certain country, a dollar is 100 cents and coins have denominations 1, 2, 5, 10, 20, 50 and 100
cents. Suppose that one can make A cents using exactly B coins. Prove that it is possible to make B
dollars using exactly A coins.

7@, AW I @, 2023 6 fon foq qaree smem @ @36 Sy wite @ St @@ 13t [12]
GF AW R Q@i fqreg @i s st

Prove that, there is a sequence of 2023 distinct positive integers such the sum of the squares of any
two consecutive terms is a perfect square itself.
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g, (907 AAaABH e T8 S e WEE (x, y) ey e
x!'+2Y=(x+1)!
QE: x!l = x- (x — 1)1 @R 0! = 1) TARANTS, 5! =5Xx4x3x2x1=1201
Find all possible non-negative integer solution (x, y) of the following equation-
x1+2Y =(@x+1)!
Note: x! = x - (x —1)!and 0! = 1. For example, 5! =5x4 x 3 x 2 x 1 = 120.
7. A, B,CRMuE 05 98 @ g3 @46 T4 wRgA 9021 AB T 09409 T GR AC T
w, TS T | K@ S, @y 9R w, GO AC 97 98 T W_ES | D T w, 97 T
@i 36 g @¥, BD L AC | BD 1€ {8 @2 B w2 @36 I8 w,; & E R
(@M I AC 93 T F {6 aseitd @w_fge @1 EF L AC | &9 36 &, BC = BF |

Let the points 4, B, C lie on a line in this order. AB is the diameter of semicircle wq, AC is the
diameter of semicircle w,. Assume both w4 and w, are on the same side of AC. D is a point on
w-, such that BD L AC. A circle centered at B with radius BD intersects w4 at E. F is on AC
such that EF 1 AC. Prove that BC = BF.

= R ANAABT (A e SR T o weE:
(x +2y)%? +2x+ 5y +9 = (y + 2)?
Solve the equation for the positive integers:
(x +2y)% +2x+5y+9 = (y + 2)?

= POl qRtece 2023 6 @ AL TE @ @I Aefere 99 BF @ @ 1 AeE | Sl TedA
TR ©OIR AN (AT FOGCE & Qi fFre i @211 5[ «fo Jieife Ffe crecs e asd
I @, AN FPIACRE I6 LA ISR QITONE AR (Fece QA (@ JE O LTS

FAWIZ AN HePF I AT G2 JefoRtaice 79 e w8 100 B 97 s A

2023 balls are divided into several buckets such that no bucket contains more than 99 balls. We
can remove balls from any bucket or remove an entire bucket, as many times as we want. Prove
that we can remove them in such a way that each of the remaining buckets will have an equal
number of balls and the total number of remaining balls will be at least 100.

=  mmn aaapmamwvfeﬂnm(m+n+p)(l+1+1)=1§§l|

1 1 1
(m+n+p)2023 ~ 2023 2023 pzozs

GF FF AGI Wi 7 Feat

Let m, n and p are real numbers such that (m + n + p)(i + % + %) =1.

1 1 1

Find all possible values of g B B e T pa0m
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= AABC & ST fage @22 o ©F g1 N 21 AC 1o afge @fb g, 7 s1om T B [10]
95 @—fEe T Y32 AB @7 T2 § @6 1 N f[T9e w & =R @4 BC & T [qes @n

I, NS @4l w & K {90 (% $& 1 49 «NTC = £KSB. 29 3 & CK | AN || TS.
Let AABC be an acute triangle and w be its circumcircle. Let N be a point on arc AC not containing

B and S be a point on line AB. The line tangent to w at N intersects BC at T, NS intersects o at
K. Assume that ZNTC = 2KSB. Provethat CK || AN || TS.
WY I @, @ AR AR e wiwitd a9 A, [10]

3™ 2™ 4 3M2 2M24 3™k, 2™k |

@ATT, My >my >.....>m >0 QR 0 <ng <Ny <....< Ny ATNIFS R |

Prove that every positive integer can be represented in the form
3™ 2™ 4 3M2 2M24 | 3™k 27k

where mq; >m, >..... >my =>0and 0 <nq <ny <....< ny are integers.

T IR ©oF n © I8 @30 @R [1y, 4], [, 72], [13,73], -+, [l 1] | IR @it [10]
1326 @O0 @ o FACe A @F 93 (6 99 (&8 73t AR I AL (&l w7 A |
A T (@ ACEH n — 1 FRAP (RS AL SR AR A LR & fKmps(ie] |
We are given nintervals [[14,71], [I3, 72], [I3, 73], -+, [Ln, T5] in the number line. We can divide
the intervals into two sets such that no two intervals in the same set have overlaps. Prove that
there are at most n — 1 pairs of overlapping intervals.

7. AyAy... Ay, TE TE 0-(S RS @I W 2n-g@ 1 P, w J0IF TAT @I 431 g0 @@, [12]
Hy,H,,...,H, 2T IANGE PA Ay, PA3A,, ..., PAs,_1A,, agaet mcq) awd S@ @
H.H,.....H, 930 & n-g& |
Let A44,...A,, be aregular 2n-gon inscribed in circle w. Let P be any point on the circle w.

Let Hy,H,,..., H, be the orthocenters of triangles PA{ A5, PA3Ay, ..., PA3,_1A,, respectively.
Prove that H{H,..... H,, is aregular n-gon.

¥g. T 43I0 nxn AHEE PAFROT @C AR &S e G @ICT G q9 A2 I O @I @ [12]
IR @ 72 FACS 2@ | GRTIS, (T 98 FAG AN SCTB (A | AT ©F 0 2TD AT | &fs
Q7 (T G0 99 ¢ (F TR F@ | OI9F (1 J0E I8 @6 § (T4, AT ¢ 90 (13 (6 AT, O
TG TG A9F AR 91 (76 Ace Afelb 79 ¢ @2 TS =itz (73 Al 91 ¢ @2 FAC 9B G138
PN AP | G2 (66 IO I¢ G5 @A '+ WFhod, ACS ¢ WM @ (FCR AP | OF2[, 7 S
@A BAME 2Ll (& A5 RO 1 2 n x n @EH T2 FAF 29, TAGE @ F© 270 e
TY?

Joy has a square board of size n x n. At every step, she colors a cell of the board. She cannot colour
any cell more than once. She also counts points while coluoring the cells. At first, she has 0 points.
Every step, after colouring a cell ¢, she takes the largest set S of cells such that the set contains ¢, and
also contains the largest possible consecutively colored cells that are either in the same row or in the
same column as c. The resulting set is the largest possible <+’ sign where all cells are coloured with ¢
in the centre. Then, she gets the size of the set S as points. After coloring the whole n x n board, what
is the maximum possible amount of points she can get?
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g, (907 AAaABH e T8 e e wE (x, y) ey e [7]
x!+2Y = 2z!
R x! = x - (x — 1) 9R 0! = 1) TUIRAATF?, 5! =5x4x3x2%x 1 =120
Find all possible non-negative integer solution (x, y) of the following equation-
x!'+2Y =2z
Note: x! = x - (x —1)!and 0! = 1. Forexample,5! =5 x4 x 3 x 2 x 1 = 120.
7. @ {ay,ay,...,a,} T n RIS AT AR @B GF T APPSR B §1 @ wen qwwr 9]
@, G54 W@WE G (T (/B &N FCA @, G @ fofs THAmME ay,a; @R
ap eV a;+ a; >ay!
Let {aq,ay,...,a,} be a set of n real numbers whose sum equals S. It is known that each number
in the set is less than ﬁ Prove that for any three numbers a;, a; and ay inthe set, a; + a; > ay.

= TP G SR n 97 G f(n) E Taew e s 72, @ w9 n ey 1 [9]
@I f(1) = 2, £(6) = 4 2N FCE @, AEIF A2 59 72, n 9 &, W f(f(n))
92 f(f(f(n))) T2 2 GF AT B |

For any positive integer n, define f(n) to be the smallest positive integer that does not divide n.
For example, f(1) =2, f(6) = 4. Prove that for any positive integer n, either f(f(n)) or

f(f(f(n))) must be equal to 2

= ABCD 1 I8 w-(® TS (b Ffaarg Gif+ifea, W AB||CD | 4C, P, w 089 T @56 [9]
91 Hy @32 H, IA@N PAD @32 PBC fagred «®{™ 20, ¥ I (¥, T4 P 97 9ZH
ARTSTAEA, H{H, 93 MY 936 33 |
Let ABCD be an isosceles trapezium inscribed in circle w, such that AB||CD. Let P be a point on
the circle w. Let H4 and H, be the orthocenters of triangles PAD and PBC respectively. Prove that
the length of H{H, remains constant, when P varies on the circle.

= f:R - R 999 &3 @EIEFAI@ T @ af(a) + bf(b) = 0 =, 349 ab = 1. [10]

jooof(x)dx

Consider an integrable function f: R — R such that af (a) + bf(b) = 0 whenab = 1.
Find the value of the following integration:

jooof(x)dx
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m RUCENE T n B 3 O WM [1y,74], (1, 7], (L, 73], -+, (L, 1] | IREETCE 1t 9305 615 @ @1 [10]
e A @F 9F2 G5 9T (F1F8 F26 KT AR AR (FF 9 T A | &l 9 @ FE® n — 1

RS (ST AL SR AR WCA e @l Kyt |
We are given nintervals [[14, 7], [l, 72], [l3, 73], -+, [L, 7] in the number line. We can divide the intervals
into two sets such that no two intervals in the same set have overlaps. Prove that there are at most n — 1 pairs
of overlapping intervals.
= 4, A ABC <36 P fags g w 2T 9F AT, 4 (AF BC €9 TAR ¥ @60 O BC ¢ D Krs [10]
aR w & K e @ 3@, 4, D Rl @R BC & =M 303 9% 936 38 E [T90° & 20 & |
AE @ BC & T R9te @7 3@ | TK @4 w & S RYre (¥ 6@ I\ I, SD @ w & X [70e &n
FE 1 AN I @, X 2 BC 9T THONRATEE ATF 4 @7 efsqm |
Let A ABC be an acute triangle and w be its circumcircle. Perpendicular from A to BC intersects BC at D
and w at K. Circle through A, D and tangent to BC at D intersects w at E. AE intersects BC at T. TK intersects
w at S. Assume, SD intersects w at X. Prove that X is the reflection of A with respect to the perpendicular
bisector of BC.
5 fedfaE @ nox n oI fighon QT Btz @fe qot ¢F @ 36 TW W 1 67 G T GIAEE [12]
@M 92 TS ATIT | AZTS, (1 T FAIF TN ATAD (AT | A ©lF 0 4B AT | efs 4t 7 <6 99
¢ (& R IE | GIF G FABE IC G5 S (@, AT ¢ T (12 ET ACF, A FAGE I 2727 92 F4 (6
e Afsll 97 ¢ (@3 e Wit G12 AR WL ¢ @2 FA SR (G128 I AF | 92 @ET60 TR I (16
A '+ oipfed, TS ¢ TH 97 @@ A | SRR, G § G SAWE WL (& 2B RO #A ={e
nxn QB L FAT A9, FIGE (@ F© 2B NS ATI?
Kibria has a square board of size n x n. At every step, she colors a cell of the board. She cannot colour any
cell more than once. She also counts points while colouring the cells. At first, she has 0 points. Every step,
after colouring a cell ¢, she takes the largest set S of cells such that the set contains ¢, and also contains the
largest possible consecutively colored cells that are either in the same row or in the same column as c. The
resulting set is the largest possible ‘+’ sign where all cells are coloured with c in the centre. Then, she gets
the size of the set S as points. After coloring the whole n x n board, what is the maximum possible amount
of points she can get?
7. AABC &6 pEeed fage 1 D, BC €9 Bx @9 «<f6 7 & AD, £BAC (< fadfes st 1 @S [12]
IY@N K 9RL iﬁ(\‘) ayst ADB 9k ADC &9 A s J08d =i | 7l M,N @R P A& BD,DC 4
KL 93 S 1 @il el @ 1, A MNP 97 ~Ifs30ea = |

Let A ABC be an acute angled triangle. D is a point on side BC such that AD bisects angle 2£BAC. A line
L is tangent to the circumcircles of triangles ADB and ADC at points K and L, respectively. Let M, N and P
be the midpoints of BD, DC and KL. Prove that [ is tangent to the circumcircle of A MNP.

Tg. 2023 9iteq 98] W‘Tﬁﬁﬁg AP 35"@[' P(x) = x2023 + a1x2022 + a2x2021 + o+ Agpp2X + Agg23 [12]
@4 P(0) + P(1) = 0, €32 I2°MI67 2023 5 A & 14,15, -+, 7023 [FRSTEN fo7 A8 2@ #ITA] AT

m 0 S 1'1,1'2,"',1'2023 S 1' rlrz '-'T2023 L‘l? W W 35\'3?

Let all possible 2023-degree real polynomials: P(x) = x2923 + a,x2922 4+ a,x2021 + -+ 4 @y922X + Azq23-
Where P(0) + P(1) = 0, and the polynomial has 2023 real roots r4, 7, -+, 2923 [NOt necessarily distinct]
sothat 0 < 14,1y, , 12023 < 1. What is the maximum value of ;7 -+ 130237
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