BerynurenbHoe uenbiTanue mo «Maremaruke» / Mathematics Entrance Test

TECT 2022/ TEST 2022
Bpewms Boinosinenns — 180 munyt / Time allowed: 180 minutes

Bapuant 1/ Variant 1

[Toxxanyiicta, 0OpaTuTe BHUMAHKE, YTO B ACCATUIHON 3aMMCH YHCTIA IIe1asi 9aCTh OTIENISCTCS OT
npobHoii ¢ momorisio Touku <. 1 // Please note that in decimal numbers the integer part is
separated from the fractional with a decimal point “.”’!

1) Berunciuthb \/|40\/§ - 57| - \/|40\/§ + 57| . Il Calculate \/|40\/§ - 57| - \/|40\/§ + 57|

o~ E

-11
11
-10
10
Cpenu otBeTOB HeT mpasuiabHOro // None of the above.

2) Tlocne AByX mocie0BaTeIbHBIX MOBBIIMICHHUH 3apIuiaTa coctaBmia 15/8 nepBonavansHoii. Ha
CKOJIBKO IIPOLCHTOB IIOBBICUJIACH 3apIljiaTa B HepBbeI pa3, €CJid BTOPOC IIOBBIMICHUC OBLIO BIBOC
Gonbiie mepBoro B mpoieHTHOM otHomrenuu? // After two consecutive increases the wage
amounts to 15/8 of the initial wage. How many percent did the wage increase the first time if the
second increase was twice the size of the first one percentagewise?

1) 50%

2) 25%

3) 120%

4) 15%

5) Cpenu otBeToB HeT nmpasuiabHOro // None of the above.

3) Beruuciauthb (logs\/g\/g)z — logs\/§5\/§ . Il Calculate (logs\/g\/g)z - log%S\/g.

1.

4) BorauciuTh BEIpaKEHHE

sina

sin3a+3cos3a’

ar e

arwnNE

1

1.25

1.5

1.75

Cpenu otBeToB Het npasmibHoro // None of the above.

——"" __ ecmu tga = 2. // Calculate the expression
sin3a+3cos3a

if tga = 2.

9/10

10/11

11/12

12/13

Cpenu OTBETOB HET TPaBHIEHOTO // None of the above.



2_ o
5) Pemmts ypaBuenue |x — 2|5%"~11%%2 = (2022)°. B otBere ykaszaTh cyMMy KOpHeii, ecru ux

Heckonbko. // Solve the equation |x — 2|5%*~11%+2 = (2022)°. In the answer indicate the sum of
the equation roots, if there are several.
1. 42
0.5
6.2
-1
Cpenu otBeToB Het mpasuiabHOro / None of the above.

abrwn

6) HaiiuTe muromiaab mpsiMOYTOJIbHOM TpaIeliy, eClii e¢ raronans, pasHas 10,
HepIEHANKYIApHa OOKOBOM CTOPOHE, a BhIcoTa Tpaneiuu pasua 6. // Find the area of a
rectangular trapezoid, if its diagonal which is equal to 10 is perpendicular to the lateral side, and
the height of the trapezoid equals to 6.

1.59.5

2.82

3.615

4,71

5. Cpenu otBeToB Het npasuibHOTo / None of the above.

7) Tlpsimast kacaercs rpaduka GyHkimu y = f(x) B Touke (1;1) u mepecekaer och abciuce B

TOYKE (1 - \/ig; O). Haiitu f'(1). // A straight line is tangent to the graph of the function y =

f(x) at the point (1;1) and cuts the X-axis at (1 - %; 0). Find f'(1).

1. -8
3

o V3

3
3.1
4.3

5. Cpenu otBeTOB HeT npaBuibHOTO / None of the above.

8) Haiiqure Bce 3HAUCHUS X, ISl KOTOPBIX TOYKH Tpaduka GyHKmuu y = Vx? — 7x — 8 nexar
BBIIIIE COOTBETCTBYIONIMX Touek rpaduka pynkuuu y = x — 6. // Find all values of x for which

the points of the graph of the function y = vx2? — 7x — 8 lie above the corresponding points of
the graph of the function y = x — 6.

1. (—o0;—1] U (7; +0)

2. (8.8; +00)

3. (—oo; —1] U (8.8; +0)

4. (—o0;7] U (8.8; +)

5. Cpenu otBetoB Het npasuibHOTO // None of the above.

9) Peruth ypaBaenue x(x — 2)(x + 3)(x + 1) = 72. B orBeTe ykazarth CyMMy KOpHE
ypaBHEHUsI, eciiu ux Heckoubko. // Solve the equation x(x — 2)(x + 3)(x + 1) = 72. In the
answer indicate the sum of the equation roots, if there are several.

1. -1
2. -3
3.2
4. 0



5. Cpenu otBeToB HeT npaBuiibHOTO // None of the above.

10) HaiiTi 3HaueHus mapameTpa a, Mpu KOTOPBIX YpaBHEHHE ||x| — 3| + a = 0 umeer poBHO 3
pa3IuuHBIX KOpHS. B OTBeTe yka3aTh NpPOMEXYTOK, cojaepxammii >tu 3Hauenus. // Find the
values of the parameter a with which the equation ||x| — 3|+ a = 0 has just 3 different roots.
In the answer specify the range that includes these values.

1. [2;29]

2. [-3; t0)

3. (-o0; -29)

4. (3;29)

5. Cpenu otBeToB HeT npaBuibHOTro // None of the above.

11) Pemuts ypasuenue 3arcsin®x — (9 — w)arcsinx — 3w=0. Yka3arh B OTBETE KOPEHb
ypaBHeHHUs WU CyMMY KOpHeil, eciiu ux Heckobko. // Solve the equation 3arcsin?x —

(9 — m)arcsinx — 3w=0. In the answer indicate the equation root or the sum of the equation
roots, if there are several.

1. sin3
2. sin3 +§
3. sin3 —?
R

2

5. Cpenu otBetoB HeT npasuiibHOro // None of the above.

12) IMomemnienne ocBeriaeTcs GoHapéM ¢ IBYMs JIaMIaMH. BeposTHOCT meperopaHust JIaMIibl B
TCUCHHUC I'0Ja paBHA 0.3. HaﬁHHTC BCPOATHOCTH TOT'O, YTO B TCUCHHC I'Oa XOT:A OBl OJHa J1aMIia
ue neperoput. // The premises are illuminated by a lantern with two light bulbs. The probability
that a light bulb blows during one year is 0.3. Find the probability that at least one light bulb
does not blow during one year.

1. 0.91
0.94
0.97
0.93
Cpenu otBeTOB HeT npaBuiibHOTO / None of the above.

Nk own

13) Haiitu o6nacth 3HauCHUN QYHKIMUA Y = — %sinzx - % cos? (x + g) + 1. // Find the

value range for the function y = —%sinzx — % cos? (x + g) + 1.

1. [g;oo)
2. [-5:1]
3. (=05 1]

5. Cpenu otBeToB HeT mpasuiibHOro // None of the above.



14) Taccaxxup METpo UAET BHU3 IO JBIXKYIIEMYCS 3CKajIaTopy M CIyCKaeTcs 3a 24 CeKyHJIbI.
Ecnu O6b1 maccaxkup mén ¢ TOH K€ CKOPOCTBHIO TTO HEMOABUKHOMY ICKAIATOPY, TO OH CITYCTHIICS
Obl 3a 42 cexkyHABl. 3a CKOJBKO CEKYHJ OH CITYCTHUTCS, CTOS Ha CTYIEHBKE JBIIKYIIETOCS
sckanaropa? // A subway passenger walks down the stairs of an escalator that moves downward
and reaches the floor in 24 seconds. If the passenger walked with the same speed down a
motionless escalator he would reach the floor in 42 seconds. How many seconds will it take the
passenger to reach the floor if he stands on a stair of an escalator that moves downward?

1. 49
52
56
54
Cpenu otBeToB Het npaBuiibHOro / None of the above.

Nk own

15) Haiitu cymMmmy BCeX ABYX3HAYHBIX YHCEN, HE IENSAIIMXCA HA 2, HO aeisimuxcs Ha 3. // Find
the sum of all double-digit numbers that are not divisible by 2 but are divisible by 3.
1. 685
525
835
855
Cpenu otBeTOB HeT npaBuiibHOro / None of the above.

Nk own

16) Boruucnute ctg(m — arccos0.6) // Calculate ctg(m — arccos0.6).
1. 0.7

-0.75

0.82

-0.7

Cpenu otBeToB HeT npasuibHoro // None of the above.

Nk own

17) B npaBuiibHOW TPEYTOJIBHON MUpaMHJIE CTOPOHA OCHOBAHHS PaBHA 3, a BHICOTA THPAMMU/IBI
paBHa 1. Haiitu mumockuit yron npu BepiimHe B 00K0oBO# rpanu nupamust. // In a regular
triangular pyramid the base side equals to 3, and the height of the pyramid equals to 1. Find the
plane angle at the vertex of the lateral face of the pyramid.

2arcsin0.75

60°

2arccos(0.25)

arcsin0.75

Cpenu otBeToB Het npasmibHOro // None of the above.

M NS

18) HaiiT Bce 3HaueHHs mapameTpa P, MPU KOTOPBIX HU OJHO pEIICHHE HEPaBEHCTBA

|x —3p + 7| = 16 He sBasercs pemennem Hepasenctsa |x — 4p + 3| < 6. // Find all values of
the parameter p with which neither solution of the inequality |x — 3p + 7| = 16 is the solution
of the inequality |x — 4p + 3| < 6.

1. [-4;30)

2. (-14;6)

3. (-3;32]

4. [-27;29]

5. Cpenu otBetoB Het npasuibHOTo // None of the above.
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1 1 x+1 .
19) HaiiTn MHOXeCTBO pelneHnmii HepaBenctBa 2~ ™D 4 ’4 <56+ (E) . Il Find the

x+2 —

x+1

. . . —(x-1 1 1
solutions set for the inequality 2=*~1 + /4x+2 <56+ (5)

1. (5;+00)

2. (—oo; 5]

3. [=5; +0)

4. [5;6]

5. Cpenu otBeToB HeT npauiibHOro // None of the above.

20) B ocHOBaHHH MPSIMOT0O KOHYCA JICKUT KPyr paguyca 1M, a JummHa oOpa3yromiei COCTaBIsIeT
3M. MapuipyT MypaBbsi 0 OOKOBOM ITOBEPXHOCTH KOHYCa HAaUYMHACTCS W 3aKaHYMBACTCS
B OHHOﬁ M TOH K€ TOYKE Ha I'paHUIC OCHOBAHHA, U IIPU 3TOM IHPOXOAJUT YEPE3 KAXKIYIO
obOpasyromyro. Haliqute niauHy camMoro KOpPOTKOTO M3 Takux mapmipyroB. OTBET B MeTpax
yMHOXbTEe Ha 10, u, eclin OH HE LENbI, — OKPYIJIUTE BHU3 10 OJMKAKMIIEro IeJIOro Yuca.
/I The base of a right cone is a circle of radius 1m, and the slant heightof the cone is 3m.
A trajectory of an ant lies on the lateral surfaceof the cone, starts and terminates at the
same boundary point of the base, and crosses every generator. Find the length of a shortest
such trajectory. Multiply the answer in meters by 10, and, if the result is non-integer, round
it down to the nearest integer.

Omeem // Answer

21) B Teuyenue uyaca touka A mmerna mocrosHubie kKoopauHatel (0, 0), a Touku B u C
JIBUTQJINCh PAaBHOMEPHO U NpsMoinHeiHo. HayansHble koopauHatel Touku B pasnsl (7, 0), a
koneunbie — (17, 12). Havyanbubie koopaunatel Touku C paBubl (14, 10), a koneunsie — (0,
6). CkoyibkO pa3 3a 3TOT Yac mIomaas Tpeyrojbanka ABC nmpuHuMaia 1esibie 3HaAYCHHs?
HavanpHplii 1 KOHEYHBIH MOMEHTHI yuuThiBaroTcs. // During one hour, a point A had
constant coordinates (0, 0), while points B, C moved rectilinearly with uniform speed.
Initial coordinates of B are (7, 0) and its terminal coordinates are (17, 12). Initial
coordinates of C are (14, 10) and its terminal coordinates are (0, 6). How many times during
this hour the area of the triangle ABC took integer values? The initial and the terminal
moments should be taken into account.

Omeem // Answer

22) OobekThl 1, 2, 3, 4, 5, 6 mOKpalleHbl B KpPACHBIN, 3€JCHBI W CHHUN I[BETAa TaKUM
00pa3oM, YTO OOBEKTOB KaXKJOTO I[BETa He Ooublle, Y4eM OOBEKTOB JIBYX JIPYIHMX I[BETOB
BMecTe B3sAThIX. CKOJIBKO Bcero Takux packpacok? // Objects 1, 2, 3, 4, 5, 6 are colored red,
green or blue so that the numberof objects of each color does not exceed the number of all
differently colored objects. How many such colorings are there?

Omeem // Answer

23) KpacHast 1 yepHasi TOHOYHBIC MAIlIMHBI CTAPTYIOT U3 OJTHOM U TOH e TOYKH M €IyT IO
KpYry B OJHY U Ty € cTopoHy. CKopocTH o0eux MallMH MOCTOSHHbI. B TeueHue daca
KpacHas MallMHa cJejajga B TOYHOCTH 19 Kpyros, a yepHas — B TOYHOCTH 4 Kpyra.
MowmeHT BpeMeHH X Ha3bIBaCTCSl UHMEPEeCHbIM, €CTU HaAeTCsl TAaKOW MOMEHT Y (MOMEHTHI
X uY He 006s3aTeNbHO Pa3JIMYHbBI), YTO KpacHasi MallliHa B MOMEHT Y OyJIeT TaMm ke, rjie
yepHasi B MOMEHT X, a YepHasi B MOMEHT Y — TaM e, I7ie KpacHast B MOMEHT X. CKOJIbKO
MHTEPECHBIX MOMEHTOB OyJeT B TeueHue 4daca (y4UThbIBash HAYaJIbHBIM, HO HE YUHUThIBas
koHeunblii MoMmeHT)? // Red and black cars start at the same point and go on a ring road
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in the same direction. Both cars move with uniform speed. During onehour, the red car
made exactly 19 full circles, and the black one madeexactly 4 full circles. A moment of
time X is said to be interesting ifthere is a moment Y (it is allowed that X = Y) such that
the red car has the same position at moment Y as the black one at moment X, and the
black one at moment Y has the same position as the red one atmoment X. How many
interesting moments happen during the hour (counting the initial moment but not the
terminal one)?

Omeem // Answer

24) UrpanapHblii aBTOMAT BBIAACT CIIyYaliHO M HE3aBHCHMO J[Ba HATypalbHBIX YHCaa OT 1 110
10 (Bce uymciia BBIMAJAIOT C PABHOW BEPOSITHOCTHIO). BRIMIphII HMrpoka paBeH KBaapary
Pa3HOCTH BLIINIABIIUX YHCCII. Haﬁ,I[I/ITe MAaTEMATHYCCKOC OXXUIAHHUC BBIMI'PbIIIA. HonyquHoe
4ucio yMHOXKbTE Ha 100, a eciiu pe3ynabTaT YMHOXKEHUS HE LEJbI — OKPYIJIUTE €ro BHU3
10 OmpKaiIero menoro u 3anummute B KadectBe orBera. // A slot machine generates two
independent random integers from 1 to 10 (all such integers come up with equal
probability). The payoff of the player is the square of the difference of the two numbers.
Find the expected value of the payoff. Multiply the obtained result by 100 and, if the
product is not integer, round it down to the nearest integer and write it down as an answer.

Omeem // Answer

25) MHOrO4ICH TpeThei CTEIICHU NMPUHUMAET Iielibie 3HaueHus B Toukax 0, 2, 4, 5. Kakoe
MAaKCUMaJIbHOC 3HA4YCHUC MOXKCT IIpUHUMATbL 3HaAMCHATCIIb B HCCOKpaTHMOﬁ 3alInucu
kod(unmenta takoro MHorouieHa? Ecmm cumrtaere, 4To KO3 HUIMEHTHI MOTYT OBITH
MppalMoHaIbHBIMK, TO 3anuinuTe B kadyectBe orseta 0. // A polynomial of degree 3 takes
integer values at points 0, 2, 4, 5. What is the maximal possible value of the denominator
in the irreducible fraction for a coefficient of such a polynomial? If you think that some
coefficients can be irrational, then write O as your answer.

Omeem // Answer

3anonnaemcsa Ilpuémnon komuccuei. Ilomemku abumypuenmos ne oonyckaromces!

Homepa 3agannii

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25

HToro 6aa10B




