BerynurtenbHoe ncnbiTanue no «Martemaruke» / Mathematics Entrance Test
TECT 2022/ TEST 2022
Bpewms Boinosinenns — 180 munyt / Time allowed: 180 minutes

Bapmuanr 2 / Variant 2

[Toxkanyiicta, 0OpaTuTe BHUMAHKE, YTO B AICCATUIHON 3aMMCH YHCTIA [Ie1ask 9aCTh OTIENSICTCS OT
npoOHoi#t ¢ momortisio Touku “.”’! / Please note that in decimal numbers the integer part is
separated from the fractional with a decimal point «.”!

(2v6-+20)(11+2v30) (2V6-v20)(11+2v30)
NN . /I Calculate NN

1) Berunciauthb
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5. Cpenu otBeToB Het mpaBuiabHOro / None of the above.

2) Ilpu cmaye HOPMATHUBOB IO IJIABAHHUIO OIEHKY 5 monyumnu 4% CIIOPTCMEHOB MEPBOM
KOMaH/Ibl, a U3 ApYyroil KoMauasl - 8%. CorjgacHO UTOTOBBIM MMOKA3aTENsM, CTAIH OTIMYHUKAMU
6% y4acTHUKOB. HaiiinTe KOMM4ecTBO OTIMYHUKOB B KaXJI0W KOMaHJE, €CJIM U3BECTHO, YTO BO
BTOpOfI KOMaHJI€ HUX Ha 3 yejoBeka 60J'IBH_IC, 4YEM B nepBoﬁ. B otBer 3amnmumute CYMMAapHO€
KosmyecTBo oTmuHKKoB. // During a qualifying swimming test 4% of the athletes from the first
team and 8% of the athletes from the second team got an A grade. According to the final results,
6% of the participants were named excellent students. Find the number of excellent students in
each team if it is known that there are 3 more of them in the second team than in the first team.
In the answer specify the total number of such excellent students.

1. 15

2. 10

3. 8

4. 9

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

3) BerumciauTh 26109,3(5-V10)+81090.25(V5—V2) 1/ Calculate 261092v2(5-V10)+8l0g02s(V5—2)

1. 50

2. 25(v5-v2)"

3. 25

4, 75

5. Cpenu orBetoB HeT npasuiabHOro // None of the above.

sina

1—sin(a+37n)

2
4) YpoCTUTh BBIpaXKCHUE % + cos(2m — a). /] Simplify the expression +
=sSin\a+——

cos(2m — a).

1. tga
2. —cosa
3. sina



4, 1
5. Cpenu orBetoB HeT npasuiabHOro // None of the above.

5) Pemnts ypasuenue [g(10x?)lgx = 1. B oTBeTe ykas3aTh IIpOU3BEICHHE KOPHEH, €CIIU HX
neckounbko. // Solve the equation 1g(10x2)lgx = 1. In the answer specify the product of the
roots, if there are several.
1. 15
110
10
1.1
Cpenu otBeToB Het mpasuiabHOro // None of the above.
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6) Haiinte mepuMeTp IpsIMOYTOJIBHON TPAIICIIUH, €CIIU €€ JuaroHais, pasHas 20,
HepIEHINKYIApHa OOKOBOM CTOPOHE, a BeicoTa Tpanenuu pasua 12. // Find the perimeter of a
rectangular trapezoid, if its diagonal which is equal to 20 is perpendicular to the lateral side, and
the height of the trapezoid equals to 12.

1. 68
75
62
71
Cpemnu otBeTOB HeT npaBuiibHOTo / None of the above.

Nk owN

7) Ilpu kakoM 3HAYEHUHM TapaMeTpa a mapabosia y = ax? kacaercs kpusoii y = Inx. /| With
what value of the parameter a the parabola y = ax? is tangent to the curve y = Inx.

1. V2e

2. e/2

3. (2e)71

4, 2/e

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

) X
8) Haiimute Bce 3HAUCHHS X, U1 KOTOPBIX TOYKH rpaduka GyHKIHH Yy = Gl JIeKaT HE BBIIIE
X

COOTBETCTBYIOIINX ToYek rpaduka pyrkuun y = V9 — x2 . // Find all values of x for which the
points of the graph of the function y = ";—' do not lie above the corresponding points of the

graph of the function y =9 — x2.
1. (-3;0]u [0; 2V2)
2. [-3;0)U (0; 2v2]
3. (-2v2;0)u (0; 2v2)
4. [-2;0)uU (0;3V3]
5. Cpenu otBetoB Het npasuibHOTo // None of the above.

15x 8x
2x24+2x+1  2x2+x+1

9) Pemuth ypaBHEHHE = 1. B oTBeTe yKka3aThb KOPEHb UM CYMMY KOpHEH

15x _ 8x
2x2+2x+1  2x%2+4x+1
indicate the root or the sum of the roots of the equation, if there are several.

1.2
2. 05
3.1

= 1. In the answer

ypaBHEHHMsI, €CITH MX Heckosbko. // Solve the equation



4, 15
5. Cpenu otBeToB HeT mpasuibHOro // None of the above.

10) Haiitu 3Ha4YeHWs mapaMeTpa d, IIPU KOTOPBIX ypaBHeHHe X2 — 4|x|+ 2 —a = 0 umeer
POBHO 3 pa3IMYHBIX KOPHS. B 0TBeTe yKa3zaTh MpOMEXYTOK, coaepskariuii 5Tu 3uauenus. // Find
the values of the parameter a with which the equation x? — 4|x| + 2 — a = 0 has just 3 different
roots. In the answer specify the range that includes these values.

1. (2;66]

2. (2; +o0)

3. (-0;2]

4. [66; +o0)

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

11) OmnpeaenuTh YUCIO KOPHEH ypaBHEHUS tGTX * cOSTX = sinmx + cos3mx Ha otpeske [0;1].
// How many roots does the equation tgmx - cosmtx = sinmx + cos3mx have in the segment
[0;1].?

IS IS
Wk AN

Cpenu otBeTOB HeT npaBuiibHOro / None of the above.

12) YtoObl POWTH B CICAYIOMINI KPyr cOpeBHOBaHMH, QyTOOIBHOM KOMaHIe HY)KHO HAaOpaTh
x0T Obl 4 ouKka B ABYX UI'pax. Ecmu KOMaHa BBIMI'PBIBACT, OHA IIOJYy4acT 3 O4YKa, a B ClIy4ac
HUYbed - 1 OYKO, €CJIU IIPOUIPLIBACT - 0 ouKoOB. HaﬁHHTe BCPOATHOCTb TOI'0, YTO KOMAHZIC
yAacTCsl BEIUTHU B CIEIYIOIIUNA KPYTr copeBHOBaHUM. CuuTanTe, 4TO B KaXJA0U UTPE BEPOSTHOCTH
BBIMTPHIIIA U TpoUrpsiiia oxuHakoBel U paBHbl 0.4. // In order to get to the next competition
round a football team must gain at least 4 points in two games. If the team wins it gains 3 points,
if there is a tied score it gains 1 point, and if it loses it gains 0 points. Find the probability that the
team manages to get to the next competition round. Assume that in each game the winning
probability and the losing probability are the same and equal to 0.4.

1. 0.31
0.36
0.32
0.33
Cpenu otBeToB Het npasmibHOro // None of the above.

nhkhown

13) Haitti o6nacTh 3HaueHnii pynximn y = 2.6 - log1(25 — 4x?) ua orpeske [-2;V5]. // Find
5
the value range for the function y = 2.6 -log:1(25 — 4x2) in the segment [-2;V/5]. .
5

1. [-5.2;2.6]
2. [-5.2;-2]

3. (=5.2;—0.6]
4. [~5.2;-2.6]

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

14) Haiigure CKOpPOCTh I0€3/1a, CYHMTas €€ TOCTOSHHOW, €CIM MHMO HEIOJBHKHOTO
HaOIrOaTEINsT TTOE3/] MPOIIEN 3a 7 CeKYH/, @ MUMO TaThOpMBbI JTHON 378 M — 3a 25 CexyHI.



Otger maiite B kM/uac. // Find the speed of a train (considering it is constant) if it takes the train
7 seconds to pass by a stationary observer, and 25 seconds to pass by a 378 m long platform.
Give your answer in km/hr.

1. 75.6

2. 81

3. 724

4. 75

5. Cpenu otBeroB Het npaBuibHOTO // None of the above.

15) HsBectHO, 4TO mpH JOOOM N cymMMa S, WICHOB apu(METHUYECKOH IPOrpeccuu
BBIpaxkaeTcst popmyioii S, = 4n? — 3n . Haiitu passocts nporpeccuu. // It is known that with
every n the sum S,,  of the arithmetic progression terms can be expressed using the formula
S, = 4n? — 3n . Find the common difference of the progression.

1.2

2. 8

3. 10

4. 12

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

16) Beruucouts tg (3n + arcsin0.6) /I Calculate tg (37” + arcsin0.6).

2
1. 9/7
-2/5
-4/3
2/3
Cpemnu otBeTOB HeT npaBuiibHOro / None of the above.

Nk own

17) Ilnomaap 0OCHOBaHMS KOHYCa paBHA IUIOIIA/IN IIOBEPXHOCTH BIIMCAHHOTO B HETO IIapa.
Haiiti cuHyc yriia mpu OCHOBaHWH B 0ceBOoM ceueHuu konyca. // The area of the basis of a cone
is equal to the area of the surface of an inscribed sphere. Find the sine of the base angle in the
axial section of the cone.

1. 0.75

2. 05

3. V3/2

4. 0.8

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

18) Haiitu BCce 3HaueHus mapamMeTpa P, IPH KOTOPBIX XOTS OBbI OJHO YKMCIIO X € [2; 5]
SBJISIETCS perenneM HepaBeHcTBa |x — p| < 9. // Find all values of the parameter p with which
at leastone x € [2; 5] is the solution of the equation |x — p| < 9.

1. [-3;30]

2. [-3;25]

3. [-7;14]

4. [-7;32]

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

19) Haiitu MHOXeCTBO perieHuid HepaBeHcTBa l0g,2,,(3x + 6) < 1.// Find the solutions set for
the inequality log,z,,(3x+6) < 1.



. (=2;-1] U [4; +0)

. (=2;-1]

[3; 4]

. (-2;,1] U [3; 4+ )

. Cpenu otBeToB Het mpaBuiabHOro // None of the above.
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20) B ocHOBaHMH MpPSIMOrO KOHYyca JICKHUT Kpyr paadyca 2M, a JJIMHAa 0O0pasyrolnei
cocraBisier 6M. MapmpyT MypaBbs MO OOKOBOH ITOBEPXHOCTH KOHYyca HAauYMHASTCS U
3aKaH4YMUBacCcTCiA B OI[HOI>'I MU TOU K€ TOYKE Ha rpaHune OCHOBAaHUWA, U IIPHU 3TOM IIPOXOJUT
yepe3 Kaxayro oOpasyromyro. Haliure ajinHy caMmoro KOpoTKOro U3 Takux mapupytoB. OTBeT
B ME€Tpax YMHOXbTEC Ha 10, u, ecau OH He LEIBIH, — OKPYIJIUTE BHU3 10 OIKAMIIErO ETOTO
yucina. // The base of a right cone is a circle of radius 2m, and the slant height of the cone
IS 6m. A trajectory of an ant lies on the lateral surface of 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 Teuenue uvaca touka A ummerna mnoctosiHabie kKoopauHatbl (0, 0), a Touku B u C
JIBUTAJIMCh PABHOMEPHO U NpsiMojnHelHo. HauanbHbie koopauHatel Touku B pasusl (14, 14),
a koHeunble — (2, 0). Hauanbubie koopaunatel Touku C paBubl (0, 4), a xoneunsie — (16,
12). Ckousibko pa3 3a 3TOT 4ac IUiomanas Tpeyroibauka ABC npuHrMana 1enbple 3HaYeHus?
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 (14, 14) and its terminal coordinates are (2, 0). Initial
coordinates of C are (0, 4) and its terminal coordinates are (16, 12). 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 [l Answer

22) CkoJbKuMH criocobamu MoxkHO yncia 1, 2, 3, 4, 5, 6 mokpacuTh: OJTHO B KPacCHBIH IIBET,
JIBa B 3€JICHBIN, TP B CUHUH, TaK, YTOOBI CyMMa YHCeN J000To 1BeTa Oblla He OOJIbIIe, YeM
cyMMa umces AByX apyrux mnseros? // How many ways are there to color the numbers 1, 2, 3,
4, 5, 6, one number red, two numbers green, three numbers blue, so that the sumof the
numbers of any color is less than or equal to the sum of all the other numbers?

Omeem // Answer

23) KpacHas 1 yepHasi TOHOYHBIC MAIIMHBI CTAPTYIOT U3 OJTHOM M TOW )KE TOYKH M €IyT IO
Kpyry B OJHY U Ty € cTopoHy. CKOpocTH 00euxX MallMH MOCTOSIHHBI. B TeueHue uaca
KpacHasl MallliHa cjejiajda B TOYHOCTH 12 KpyroB, a 4yepHasi — B TOYHOCTHU 7 KpPYIOB.
MowmeHT BpeMeHHU X Ha3bIBaeTCsl UHMEePEeCHbIM, €CITH HaAeTCsl TAKOWM MOMEHT Y (MOMEHTHI
X uY He 00s13aTenbHO PA3IMYHBI), YTO KpacHasi MallliHa B MOMEHT Y OyJeT TaM ke, TAe
dCpHast B MOMCHT X, a YepHasi B MOMCHT Y — tam KE, IAC KpaCHasi B MOMCHT X. CKOJIBKO
HHTCPCCHBIX MOMCHTOB 6y,[[eTB TEUCHHUE Yaca (y‘-II/ITLIBaH Ha‘-IaJ'ILHBIfI, HO HC YYHUThbIBasd
koHeunblii MoMeHT)? // Red and black cars start at the same point and go on a ring road
in the same direction. Both cars move with uniform speed. During one hour, the red car
made exactly 12 full circles, and the black one made exactly 7 full circles. A moment of
time X is said to be interesting if there 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 at moment X. How many
interesting moments happen during the hour (counting the initial moment but not the
terminal one)?

Omeem // Answer

24) UrpanbHblii aBTOMAT BBIJIACT CIYyYAHO U HE3aBHCUMO JIBa HATYypaJIbHBIXYKCIa OT 1 110
10 (Bce umcna BBIIAAIOT C PABHOW BEPOATHOCTHIO). BEIMTPBINT HTpoOKa paBeH MOJYIIIO
Pa3HOCTHU BBIIIABHIUX YUCCII. Haﬁ,[[I/ITe MAaTCMAaTUYCCKOC OXHNAAHWC BBIMI'PLIIIA. HOJIy‘ICHHOC
yucio yMHOxbTe Ha 100, a eciu pe3yabTaT yMHOKEHUS HE LEJIbI — OKPYTJIUTE €r0 BHU3 /10
ONv KaiIIero 1ejoro W 3amvimkTe B KadecTBe oTBeTa. // 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 absolute value 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) MHOTro4IeH 4eTBEPTOM CTEIEHU HMPUHHUMAET Iiejble 3HadYeHus: B Toukax 0, 1, 3, 4, 6.
Kakoe MakcuManbHOE 3HAYCHHE MOJXKET NMPHHUMATh 3HAMEHATENIh B HECOKPATUMOW 3aIliCH
ko3¢ dunmenta Takoro MHorouwieHa? Ecmu cuurtaere, 4yTo KOA(PGUIMEHTHI MOTYT OBITh
HMppaIMoHAIbHBIMHU, TO 3anuinTeB kadecTBe orBeta 0. // A polynomial of degree 4 takes
integer values at points 0, 1, 3, 4, 6. 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 0 as your answer.

Omeem // Answer

3anonnaemcs Ilpuémnon komuccuei. Illomemku abumypuenmos ne oonyckaomcs!

Homepa 3apanuni

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
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