Berynureannoe ucnsiTanue no matematuke/ Mathematics Entrance Test
TECT 2019/ TEST 2019

Bpewms Beinoinenusi — 180 munyt/ Time allowed: 180 minutes

Bapwuant 1/ Variant 1

HO)Ka.]'ny/'ICT a, O6paTI/ITe BHUMAaHHE, YTO B I[GCHTH‘IHOﬁ 3aI1iMCu 4Yuciia 1uejiad 4acTtb OTACIICTCA OT
JIpobHo# ¢ momoIsio Touku “.”” 1/ Please note that in decimal numbers the integer part is
separated from the fractional with a decimal point “.”’!

1) TIpu KaKoM 3HAYEHHHU & MHOTOWIEH 2X° — X° +5X —2a nemurcst Ha X —3 6e3 ocrarka? //
For what value of a a polynomial 2x® — x* +5x — 2ais divided by x —3 no remainder ?

10
20
30
40
Cpenu otBeToB Het mpaBuibHoro. // None of the above.

gk~ ownE

2) Yucno 434 paznenuthb Ha JABE YaCTH, IPONOpLHUOHANIbHBIE ynciaM 15 u 16. B oTBere
ykasatb Oosbinee yuciio. // Divide the number 434 into two parts proportional to the numbers
15 and 16. In the answer indicate a larger number.

220
224

228
232
Cpenu otBeToB HeT npasuibHoro. // None of the above.

abrwbdE

3) Ha cKoibKO MPOLIEHTOB YBETUUHUTCS (MM YMEHBIIUTCS ) TUIOIIA/Ab IPSIMOYTOJIbHUKA,
€CIIM OJTHY CTOPOHY yBEIHYHTh Ha 25%, a npyryro ymeHbmmth Ha 25%? // What percentage
will increase (or decrease) the area of a rectangle if one side is increased by 25% and the
other side is reduced by 25%?

1. -10%
-6.25%
+6%
+5%
Cpenu otBeToB HeT npaBuiabHOro. // None of the above.

arwn

Y , €CJIN M = 2. // Calculate the value of the
X+Yy 4x +3y

4). BeIYucauTh 3HaYCHUE IPOOH

3X+Yy if 5x—3y_2
X+y  4x+3y

fraction

ok owhE
BN

Cpenu otBeToB Het npasuwibHoro. // None of the above.



5) HaiiTu Bce 3HayeHHs napamerpa K, 11l KOTOPBIX BepIinHa napabonsl Yy = x° —8kx+17k
nexwut B 1-m kBaapante. // Find all values of the parameter k for which the vertex of the
parabola y = x* —8kx+17k lies in the 1st quadrant.

1. k<O

2. k> e
16
3. Her Takux 3HauYeHMI
4

O<k<E
16

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

6) IIpsMOYTOIBHBIN TPEYTOABHHUK C OCTPBIM YIIIOM 45° Brican B OKPY>KHOCTB paauyca
2+/2 . Haitru ero mromans. // A rectangular triangle with an acute angle 45°is inscribed in a

circle of radius 2+/2 . Find its area.
1.12
2. 16.
3. 4.
4.8
5. Cpenu otBetoB HeT mpasuiibHOTrO. // None of the above.

1
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7) Penuts YpaBHCHUC 4X -8 8 = 0. B otBeTte YKa3aThb pCIICHUC, YAOBJICTBOPAIOIICC

yenosuio X >1. // Solve the equation 4* _8"2 =0. In the answer indicate the solution that
satisfies the condition x >1.

1.2

2. 5.

3.1

4.4

5. Cpeau otBetoB Het mpaBmiabHOro. // None of the above.

2429

8) Haiitu tga , eciu %<a<7r u Sina=7.// Calculate tga , if %<a<7r and

2429
SN =——.
29
1.12

2.-05

3.-1.25

4.-0.4

5. Cpeau otBetoB Het mpaBmiabHOro. // None of the above.

9) Pemuth ypasuenue log,(x* +2x) = 3. B oTBeTe ykaszaTh Npou3BeeHHE KOPHEH, eci UX

Heckosbko. // Solve the equation log , (x* +2x) = 3. In the answer indicate the product of the

roots, if there are several.
4
8
5

1.
2.
3.



4. -2

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

10) Haiitu rumonians Gurypsl, Kaxkaas TOUKa KOTOPOH YIOBIECTBOPSICT HEPABESHCTBY
x|+ 2|y| < 4. // Find the area of the figure each point of which satisfies the inequality

X|+2ly|< 4.

1.14
2.32
3.16
4.18
5. Cpenu otBeToB Het npasuibHoro. // None of the above.

11) Haiitu cymmy Bcex kopHeii ypaBHenus (Sin X —C0S X)* = Sin 2X , IpuHAIeKAaIIX
POMEKYTKY [O;27z]. // Find the sum of all roots of the equation (sin x —cos x)* = sin 2x
belonging to the interval [0;27].

1l.x

2. 2r

3. 3

4. 5712

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

12) Ipu kakom a cucrema {ZX F3y=5 He umeet pemenusi? // For what a the system
4x+ay =1
{ZX +3Y=3 s no solution?
4x+ay=1
1.6
2.7
3.9
4,11
5. Cpeau otBetoB Het mpaBmiabHOro. // None of the above.
13) Haiiti Hanboublee 3HaYeHHE QYHKIUH O = 2# . /I Find the maximum value
X" +4X+7
of the function 6 = 2; :
X“+4xX+7
1.1/2
2.2/3
3.3/4
4.1
5. Cpenu otBeroB Het nmpasuisHOTO. // None of the above.

14) Ilena HekOTOpPOTO TOBapa MOBBICKIIACH JIBAXbl HA OHO U TO K€ YUCIIO MPOIIEHTOB. B
pesynbTaTe yero mnena moausack ¢ 20000 pyoneit mo 30258 py6ieit. Ha ckoimbko mpoIieHToB
MOBBIIIANACK TIeHa ToBapa Kax bl pa3? // The price of a certain product has increased twice by



the same percentage. As a result, the price rose from 20,000 rubles to 30,258 rubles. By what
percentage did the price of goods increase each time?

1. 25%

2.52%

3.23%

4. 32%

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

15) Bace nyxHo pewmutTh 434 3anaun. ExXeIHEBHO OH pElIAET HAa OJHO M TO K€
KOJIMYECTBO 3a/1a4 OOJIbIlIe MO CPAaBHEHHUIO C MPENbIIylIuM JHeM. M3BecTHO, 4To 3a MepBBIi
neHb Bacs pemmn 5 3amau. Ckousibko 3aj1au peminia Bacs B mocnenHuil 1eHb, €ClId CO BCEMHU
3ajauaMu OH cripaBuiics 3a 14 nueit ? // Vasya needs to solve 434 problems. Every day he solves
more tasks than in the previous day by the same number of tasks. It is known that on the first day
Vasya solved 5 problems. How many tasks did Vasya solve on the last day, if he coped with all
the tasks in 14 days ?

1.42
2.54
3.57
4.78
5. Cpenu otBeroB Het nmpaBuibHOTO. // None of the above.

16) Haiitu nuiomaae TpeyroibHUKa, 00pa30BaHHOTO OTPE3KOM MpsiMoil 2X +3y =18 u

OTpe3KaMu, KOTOPBIE OTCEKAaeT OHa OT KoopauHatHbIx oceit. // Calculate the area of the triangle
formed by the segment of the line 2x + 3y =18 and by the segments that it cuts off from the

coordinate axes.
1.21
2.25
3.37
4. 27
5. Cpenu otBetoB Het mpaBwibHOTrO. // None of the above.

17) Haiitu 3Ha4eHHe BHIPAKEHUS (3{/7 - i/ix% +3/14 + i/Z) /I Calculate the value of
the expression (3{/7 —Q/EX% +3/14 + i/Z)

1.8
2.9
3.5
4.4
5. Cpenu otBeToB HeT npasuibHOro. // None of the above.

18) Beruucnuts miomaap GUrypsl, Kaxaas Touka KOTOPOH yJOBIETBOPSIET CUCTEME
y>[x-1+1

. /I Calculate the area of the figure, each point of
(x-1)*+(y-1)*<4

HEPaBEHCTB {

y=|x-1+1

which satisfies the system of inequalities :
(x-1)*+(y-1)*<4



3.15
4.«
5. Cpenu otBeToB Het npasuibHOro. // None of the above.

y=|x-2

? I/ How many
y=log, x

19) Cxoiibko penieHui UMeeT CUCTEMa ypaBHEHUH {

y=|x-2
y =log, x

solutions does the system of equations { have ?

. Cpenu otBeToB Het nmpaBuibHoro. // None of the above.

20) HaiiTu Bce 3HaueHus mapamerpa a , mpu KOTOPbIX rpaduku GyHKIHHA
y=x’+3x+2a u y=x+1 ne umeror obmmx Touek. // Find all values of parameter a for

which the graphs of the functions y = x> + 3x+2a and y = x+1 do not have common points.

1.a>0

2.a<0

3.a>1

4, a<-1

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

21) Cocyn, umerommii popmy Ky0a, TOBEpXy 3aMOITHEH )KUIKOCTHIO. DTY KUIAKOCTh
TIEPEIIWIIH B IPYTOHM COCY/I TaKoH ke (hOpMBI, Y KOTOpOoro pedpo B JBa pasza Oobline pedpa
nepBoro cocyaa. Kakas gacte o0beMa BTOPOTO cocya OyaeT He 3alojHeHA KHUIKOCThIo? //
The cube-shaped container is filled to the top with a liquid. This liquid was transfused to another
container of the same shape, in which the edge is twice the edge of the first container. What part
of the volume of the second container will not be filled with liquid?

1.3/14

2.7/8

3. 26/27

4. 23/25

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

22) Hanmcath KBaJipaTHOE ypaBHEHHE, KOPHU KOTOPOTO B JBa pa3a 0oJbllle KOpHEH
ypaBHeHus X° +3x—1=0.// Write a quadratic equation whose roots are twice the roots of the
equation x* +3x-1=0.

1. x> +6x-4=0
2. x> =3x-2=0
3. x°+4x-4=0
4, x> +3x+2=0
5. Cpenu otBeroB Het npaBuisHOro. // None of the above



23) Haiit HauMeHbIee 3HaueHne GyHKIuN Y =Sin > X +3sin X+ 7 // Find the minimum

of the function y =sin? x +3sin x+7

1.7

2.19/4

3.5

4.4

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

24) ITpu xakux K mpsmeie Y =kx+3 u 2x—4y =3 mapamiensssl ? // At which
values of k the lines y = kx+3and 2x —4y =3 are parallel ?

1.2

2.3

3.1/2

4.1/3

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

25) Touku M u N ¢ abcuuccamu -1 u 2 nexar Ha kpuBoit Y = —X° + 2X + 4. Haiitu
paccrostare mexay M u N . // The points M and N with abscissas -1 and 2 lie on the
curve y = —x° + 2x + 4. Find the distance between M and N .

1.2

2. 32

3.421
4.5
5. Cpenu otBeToB HeT npasuibHOro. // None of the above.

26) 3a 6 net Enena crana na 30 % crapiue. Kako Bospact Enenni? // For 6 years Elena

has become 30 %older. How old is Elena ?

1.20
2.26
3.30
4.24
5. Cpeau otBeroB Het mpasuibHOro. // None of the above.

27) Haiitn Haubonbiiee 3Havenue Gynxuun Y = (21— x)e**° Ha otpeske [19;21]. /I Find

the maximum of the function y = (21— x)e*"** on the segment [19;21]
1. 1/e

2.0
3.1
4.e
5. Cpenu otBeToB HeT npasmibHoro. // None of the above.

28) IlepBas TpyOa npomyckaet Ha 1 JIUTp BOJbI B MUHYTY MEHbIIIE, YEM BTOPAs.
CKOJIBKO JIUTPOB BOJIBI B MUHYTY IPOITyCKaeT BTopast Tpy0a, eciu pezepByap oobemom 110
JHUTPOB OHA 3aNOJNHsET Ha | MUHYTY ObIcTpee, ueM nepBas Tpy6a? // The first pipe passes by 1
liter of water per minute less than the second pipe. How many liters of water per minute the
second pipe passes by if it fills the 110-liters tank 1 minute faster than the first pipe?



9
. Cpenu otBeToB Het mpaBuiabHOro. // None of the above.

29) ®abpuka BeimyckaeT cyMku. M3 200 cyMOK B cpelHEM 8 CYMOK UMEIOT e(PEeKT.
Haiitu BepOSTHOCTH TOrO, 4TO KYIUIEHHAsI CyMKa OKaXkeTcst kauectBeHHOM. // The factory
produces bags. On average 8 bags of 200 are defective. Find the probability that a purchased bag
will be of good quality?

1.0.85

2.0.9

3.0.96

4.0.98

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

V12 — x = x?

30) Pemints HEpaBEeHCTBO el > 0. B oTBeTe ykazarb CymMmy IEIbIX
X +
. ) 12 —x-x? .
pemicnmii HepaBeHcTsa. // Solve the inequality T > 0. In the answer write the sum of
X +

the integer solutions of the inequality.

1.3

SN

3.5
4.6
5. Cpenu otBetoB HeT mpasuibHOTro. // None of the above.



