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1. In how many different ways can 16 identical balls be distributed in 6 different boxes, provided that
each box contains an odd number of balls?

Ckonbknmm cnocobamm MOXHO pasnoxuTb 16 0ANMHAKOBbLIX LIAPOB MO 6 pa3HbiM KOpobkam, YTOObI
B KaXXon KOpobKe BbIf1o HEYETHOE KONMMYECTBO LLApOoB?

A) 252 B) 244 C) 240 D) 210 E) 180

2. If x* + ax? + b is divisible by x? + x + 2 find the value of b—a.
Ecnu mHorouneH x* + ax? + b genuTtca Ha MHorouneH x? + x + 2 6e3 octatka. Yemy MOXeT ObITb

paBHO b - a?

A) -1 B) 0O C) 1 D) 2 E)3

3. mis an integer which satisfies
4-10°<m<45-10
If 20232043 is divisible by m then find the sum of the digits of m.

M 3TO LIeNoe YMCIo, KOTOPoe YOOBNETBOPAET HEpaBEHCTBaM

4-10°<m<45-10*
Ecnu yncno 20232043 genutca Ha m 6e3 octaTtka, TO HanauTe cymmy UmMdp Ymcna m.

A)20 B) 21 C) 18 D) 26 E) 24
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4. For the polinomial P (x) = x*— 3x?— 13x + 15 to how many of the numbers 2019, 2020, 2021,
2022, 2023, 2024, 2025 and 2026 is the number P(2024) divisible by?

HaH mHorouneH P (x) = x3— 3x2— 13x + 15 ; Ha ckonbko u3 uncen 2019, 2020, 2021, 2022, 2023,
2024,2025 n 2026, penutcsa P(2024)?

A)2 B) 1 C)4 D)5 E)3

5. Given 0° < x < 90° and tanx — 2sinx = 1
find the value of 4sinx - cosx + 1.

Ecnn 0° < x < 90° n tanx — 2sinx = 1.
Yemy paBHO 4sinx - cosx + 17

A)3 B)2 C)5 D) /6 E)3

6. How many positive integer pairs (x,y) which satisfy 10x* —6xy+y? =10x-20 are there?

CKorbKo cyLecTByeT rnap HaTyparibHbIX Yvicen (X,Yy), YAOBETBOPSAIOWNX YPaBHEHNIO?
10x* —6xy+y? =10x-20

A)4 B)2 C)6 D)8 E)O
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7. Given the polinomial P (x) = x*+ ax*+ bx2+ cx +d if P (1) = 10, P (2) = 20, P (3) = 30 then find the
value of

P(6)+P(-2) =
10

[aH mHorouneH P (x) = x*+ ax®+ bx?+ cx + d .Ecrm P (1) = 10, P (2) = 20, P (3) = 30, Hangute
3HayeHve

BblpaxxeHnaP(6) +P (-2) = 9
10

A) 18 B) 52 C)43 D) 53 E)13

8. Let A be the set of all functions which satisfy the followings
f:R—R, f(f(x))=2x* andf(0)=0

For the function in the set A how many different
value can f(1) take?

8. MycTb A — MHOXeCTBO BCeX PYHKLNKW, KOTOPbIE YAOBNETBOPAIOT CNeayroLLNM YCNOBUSM:

f:R-R, f(f(x))=2*n f(0)=0
CKONbKO pasnuyHbIX 3Ha4YeHnn MOXeT npuHumats f(1) ona pyHkumm f ns mHoxectea A?

A) 4 B)O C) 1 D)2 E)3
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9. Given f(x)=f(x-1)+3x(x+1) and £(10)=0 find the value of 7(1).

Ecnn f(x) = f(x- 1) + 3x (x + 1) U £/(10) = 0, Hangute f(1).

A)-1315 B) -1314 C)-1316 D)-1318 E)-1312

10.
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In the figure above, triangle ABC and its’ inner tangent circle are given. The tangent drawn from
point L on the arc of the circle to the circle intersects the sides AC and BC at points K and M,
respectively. If JAC|=12, |AB|=10 and |BC|=14 then what is the value of the perimeter of the triangle
KMC?

Ha pucyHke Bbiwe nokasaHbl TpeyronbHuk ABC 1 OKpy>XHOCTb, BrnvcaHHas B Heé€. KacaTenbHas,
npoBefdeHHas M3 Touku L Ha gyre okpyxHocTu, nepecekaet ctopoHbl AC n BC B Todkax K n M

COOTBETCTBEHHO.
Ecnin |AC|=12, |AB|=10 n |BC|=14, To 4emy paBeH nepumeTp TpeyronbHuka KMC?

A)8 B) 10 C)12 D) 14 E) 16
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In the table above, the word MATEMATIK will be obtained by moving from one square to the other
square from a common corner or a common edge.ln how many ways can this be done?

B npuseneHHo Bbilwe Tabnuue cnoso MATEMATIK nonyuaeTtcsa nyTem nepemelLeHns U3 OaHOro

KBagpara B L pyroi yepes obLwuid yron unm yepes oobLLyio CTOPOHY.
CornacHo faHHbIM, CKOMbKUMY CMOCO6aMy MOXXHO HanucaTb 3TO C/I0BO?

A) 1120 B) 1144 C) 1168 D) 1240 E) 1252

12. a, b and c are relatively prime positive integers and x :%

If X+Jx-(x+3)+Jx-(9x+1)+/(x+3)(9x+1) =3
then what is the value of a+b?

a, b n ¢ — B3anMMHO NpPOCTbIe HaTypasnbHbIE YMcra N X =%

Ecnm x+yx-(x+3) +Vx-(9x+ 1) +/(x +3)(9x + 1) = 3
YyemMy paBHa cymma a + b?

A) 17 B) 18 C) 19 D) 20 E) 21
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13. Given 0 < x < 21, what is the difference between the largest and the smallest of the values of x
that satisfy the equation 5cosx + 2sin2x = 4 in radians?

YumtbiBas 0 < x < 271, UeMy paBHa Pa3HOCTb HaMbOJNbLIEro N HaUMEHbLUErO 3HAYEHUA X B pajuaHax,
KOTOpble yAOBNEeTBOPAIOT yPaBHEHMIO 5COSX + 25in2x =47

14. How many different reel numbers x are there that satisfy y/x+20+°,/13-x=7

CKOMbKO  CYLLIECTBYeT  PasfUyHbIX  [JEeMCTBUTENbHBLIX  3HAYEHWA X,  YOOBMETBOPSIOLIMX
Vx+20+°/13-x=7 ?

A)O B)1 C)2 D) 3 E) 4

15. For a convex quadrileteral ABCD if m@=m ADB)=90°, |BC|=|AB|and A(BCD)=36 then what
is the value of |BD|?

Ansa Beinyknoro YeTbipexyronbHuka ABCD ecnu m®=m ADB)=90° , |BC|=|AB|n A(BCD)=36
Yemy paBHO 3HaueHue |BD|?

A) 243 B)3.3 C)12 D) 4.3 E) 15
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16. For all reel numbers a1, az, as, ..., a_and b, bz, bs, ..., b_the inequality
holds.

(@ b, +a,-b,+...+a -b)y<(a®+a’+..+a?((b>+b2+...+b?

According to this what is the greatest value of the reel number yx-1+y/2x-5+,/15-3x?

Ans nobbix AENCTBUTENbHbIX YACEN a1, 8z, @s, ..., @ W b1, b2, bs, ..., b BbINONHAETCA crieaytollee
. . . 2 2 2 2 2 2 2
HepaseHcTBO. (a, b, +a, b, +..+a b )s<(a’+as+..+a?)(b?+bj2+..+b?

CornacHoO  gaHHbIM, 4YeMy paBHO Haubornbllee 3HavyeHne [OeUCTBUTENbHOro  Yucna
Vx-1+y/2x-5+,/15-3x ?

A) 5 B) 426 C) 3.3 D) 247 E) v29

17. |a] is defined as the greatest integer which is not greater than a.
Howmany different reel value of a are there which satisfies the equation |al-(a-|lad =2024-a?

Lalonpegensierca kak HanbonbLlee Lernoe 41crno, He bonblue a.
CKOMbKO CyLLEeCTBYeT pasnuyHbiX AEUCTBUTENbHbIX 3HAYeHWN a, KOoTopble YOOBNETBOPSOT
ypaBHeHuo lal-(a-[a) =2024-a7?

A)1 B) 2 C)3 D) 4 E) Infinitely many - 6eckoHe4HO

18. How many different positive integer pairs (a,b) which satisfy a?>+3b?*=1944.a are there?

CKonbKO CyLLecTByeT pasfuyHbIX Nap MONOXUTENbHBLIX LenbliX vncen (a,b), ynosnersopsaoLLmx
a*+3b*=1944.a?

A)O B) 1 C)2 D)3 E)4
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19. For how many integer values of a the expression a® + 22*2° is a prime number?

N5 CKOMbKUX PasfnYHbIX LEMbIX 3HAYEHWUN @ 3HAYEeHVe BbIPaKeHMs ad + 22+2° aBnseTcs npocTbiM
yncrnom?

A)1 B) 2 Q3 D) 4 E)5

20 The point O is the centre of the circumcircle of the acute-angled triangle ABC. The K vertex of the
square OKLM is on [OC] and the L vertex is on the circle. If the points K, M and A are collinear, what

: SN
is the measur of the angle ABC in degrees?

Touka O aABNAETCA LEHTPOM ONMUCAHHOW OKPY>XHOCTU OCTpOoyronbHoro TpeyronbHuka ABC. Yron K
kBagpata OKLM Haxogutcsa Ha [OC], a yron L — Ha okpyxHocTn. Ecnn Toukm K, M n A nexar Ha

P
ofHOM NpsiMon, Yemy paBHa BenunymHa yrna ABC B rpagycax?

A) 45 B) 52,5 C) 60 D) 62,5 E) 75
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21. Given positive reel numbers x,yand z if x+y +z=20
V256 - x? + /81-y? + /16 - 22 = 21

Then find the value of X+Y¥?
z

Haiigute 3HauyeHue BbipaxeHus X+Y  ecnv nonoxutenbHble AEWCTBUTENIbHbIE YUCIA X , Y U Z
z

yOOBNETBOPAKT paBeHCTBaM X + Yy +Z = 20:

V256 - x? + /81-y? + /16 - 22 = 21

A) 6,25 B) 6,5 Q) 6,75 D) 7 E)7,5
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22.

In the regular hexagon ABCDEF given above

[EK] L [AL], [KC| =1
BK|=3 |AL| =% where a, b and c are relatively prime natural numbers.

What is the value of the sum a+b+c?

B npuBegeHHoOM Bbille npaBuribHOM wwecTtuyronbHuke ABCDEF

(EK] L [AL], [KC| =1

— _ aJE
|E|{| =3 . |A'|-| = < rae a, b u ¢ — B3aMMHO NpocTblie HaTyparibHble Yucna.

Yemy paBHa cymma a + b + ¢c?

A) 26 B) 28 C) 29 D) 32 E) 34
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23. If the points A(ﬁ} ﬂ) and B(ﬁ} b) are on the curve x*+y>-1=2xy then find the value of |a-Db|.
Ecnn Toukn A(ﬁ} ﬂ] n E[ﬁ, b) nexat Ha KpuBON X*+y*—1=2x%y, TO HanAUTe 3Ha4veHve |a-b|.

A)O B) 1 C)2 D)3 E)4

24. What is the absolute value of the difference in acute angles x that follow the given equation

sin®x + sec?x + tan®x + cos?x + cosec?x + cot’x = 31

Uemy paBHO abConTHOE 3Ha4YeHMe pas3HOCTM OCTPbIX YIMOB X, KOTOpble YAOBMNETBOPSIOT
creyoLwemy ypaBHEHMIO

sin®x + sec?x + tan®x + cos?x + cosec?x + cot’x = 31

A) 15° B) 30° C) 45° D) 60° E) 75°
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25.

8cm

6cm

2cm 2cm

The right side lengths of the yellow right triangle in the figu-
re are 6 cm and 8 cm. The short side of the grey rectangle
drawn on the same ground as the triangle is 2 cm. When the
rectangle is rotated 90° around point K in the direction of the
arrow, point L of the rectangle lies on the hypotenuse of the
triangle.

Since the distance between the triangle and the rectangle is
2 cm, what is the area of the region where the triangle and
the rectangle intersect after the rectangle is rotated in cm??

[nvHbI KaTeToB XenToro NPAMOYroribHOro TPeyrofibHMUKa Ha pUCcyHke pasHbl 6 cm 1 8 cMm. LLunpuHa
Ceporo npsiMOYrofibHUKa, HapMCOBAHHOIO Ha TOW Xe NWHUKM, paBHa 2 cM. Ecnu noBopavnm
npsiMoyronbHUK Ha 90° BOKpyr Toukm K B HanpaBneHnn cTpenkn, Touka L NpamMoyrofnbH1Ka OKaXXeTcs
Ha r’MNoTeHy3e TpeyrorbHuKa.
Ecnn pacctosHue mexay TpeyronbHUKOM U MPSMOYrofibHUKOM paBHO 2 CM, YeMy paBHa nnowagb
obnactu B CM?, NONy4YEeHHOW MepeceyeHnem TpeyrofibHMKa 1 NPAMOYrofibHMKa Nocre noBopoTa
NPsSIMOYronbHUKa?

A) 3
2

Alw

N

ENIEN]|




