BerynureansHoe ucnsiTaHue mo matematuke/ Mathematics Entrance Test
TECT 2018/ TEST 2018

Bpems Boinoanennst — 180 munyt/ Time allowed: 180 minutes

Bapwuant 1/ Variant 1

[Toxxanyiicta, 0OpaTuTe BHUMAHKE, YTO B ICCATUIHON 3alMCH YHCTIA [IeJ1asi 9aCTh OTIENSETCS OT
JpoOHoO# ¢ momoltbio Touku “.”” I/ Please note that in decimal numbers the integer part is separated
from the fractional with a decimal point *.”!

1) s Bcex x > %peHH/ITe ypasuenue // For every x > %solve the equation
2log,(2x +3) =1+ logyx +log,(2x — 1)
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1
2.
3. 4
‘2
5. Cpenu orseroB Het npasmibHoro // None of the above

2) Haiinute ocTaToK OT AenenHus MHorowreHa 4x3 — 10x? — 3x — 9 ma x — 3 // What is the
remainder when the polynomial  4x3 — 10x2 — 3x — 9 is divided by x — 3
1. 4x?+2x+3
—198
0
9
Cpenu otBeToB HeT npaBuibHoro // None of the above

g~ wn

3) Ecmu s, u, v — nmoJ0KUTEIbHBIE 1IeTble uncia u 7° = 7% + 7Y, To 4T0 U3 MepeUnCICHHOTO
nomkHo 061tk Bepuo? // If s, u, v are positive integers and 7° = 7% + 77, then which of the
following must be true?

i. s=u

ii. u=v

iii. s>v
Huuero // None
i miii //ii and iii

Tonbko | // Only i
Tonsko ii // Only ii
Toubko iii // Only iii

akrwbdeE

4) Ecmu roxa Hazan Bane 6bu10 18 MecsitieB, ckosibko emy 0bu10 (B Mecsiiax) x mecsites Hazan? // If
Ivan was 18 months old 1 year ago, how old was he (in months) x months ago?

x—30
x—12
18 —x
24 —x
30 —x

s



5)

6)

7)

8)

9)

Haiiute 3HaueHue X, IPH KOTOPOM JOCTUraeTcs MakcuMyM GyHkimn y = v/x — 3x // Find value
of x, where function y = +/x — 3x reaches its maximum

1. L
3
o 1
36
3. =
9
4. 1
5. Cpemu otBetoB Het npasmisHoro // None of the above

cos(2x)+0.5

Yemy paBHa cyMMa BCeX KOpHEH ypaBHEHHS = 2, IpUHAAJIeKAIUX TPOMEXYTKY

1-cos(2x)

(0,270°)? // What is the sum of all roots of the equation % = 2, from the interval
(0,270°)?

1. 390°

2. 180°

3. 270°

4, 60°

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

Haiinute Bce 3HaYEHHs MapaMeTpa p, IpU KOTophix ypasHenue (2p + 5)x? + px + 1 = 0 umeer
pasusie kopru // Find all values of the parameter p, such that equation (2p + 5)x2 +px+1 =10
has distinct roots.

p=-2;10

p € (—2.5,+)

-10<p<2

p € (—o0;—2) U (10, +0)

Cpenu otBeroB Het npasuibHOTO // None of the above
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PaBroGeapenHblit TpeyroasHnk ABC co croponamu AB = BC = 2+/2 BiucaH B HONyKPYT TakK,
yT0 AC ABIAETCS TUaMETPOM ATOTO Modykpyra. Kakosa ruiomnaap TByX CETMEHTOB,
3aKJTFOUEHHBIX MeKAy xopaamu AB, BC un ux myramu. // Equilateral triangle ABC with sides
AB = BC = 2+/2 is inscribed to semicircle in a way that AC is a diameter of this semicircle.
What is the area of two segments bounded by two chords AB, BC and their arcs?

1. 2n—2
2. 2m—4
3. 4mr—4
4. 8nm—4
5. 87 -8

Pemnre cucremy ypasuenuii // Solve the system of equations:

9 = 3%
2log, x —log, 3 =log, y

1. x=2V3,y=+3
) 4o

S XETY T
3. x=2V3,y=+3
4, x=2,y=1
5. Cpenu orsetoB Het npasmwibHOro // None of the above

10) Xo3s1H KBapTHPbI JJOJDKEH OIPEICIUTh, KaK PACCAINUTD MSTEPIX TOCTEH U ces 3a KPYTJIbIM

ctojioM. CKOJIbKO BO3MOXKHBIX BAapuaHTOB pasMCIICHUA BO3MOKHO, €CJIN CaM XO3sI1H BBI6I/IpaeT



It cebst Bcerma ofHo 1 TO ke Mecto? // The host of a dinner party must determine how seat
himself and five guests around a circular table. How many different seating arrangements are
possible if the host always chooses the same seat for himself?

agkrwbdE

6
15
21
120
720

11) Bo BpeMs CITOPTHBHOTO Ce30Ha KOMaH/1a BEIMrpajia 80 mporeHToB cBoux mepsbix 100 urp u 50
MIPOIIEHTOB OCTABIIIXCS. CKOJIBKO UTP B OOIIEH CIIOKHOCTH KOMaH/Ia ChITpajia 3a Ce30H, ECITH
M3BECTHO, YTO OHA BeiMTrpasia 70 mporeHToB Beex urp // During a sports season the team won 80
percent of the first 100 games and 50 percent of all the games that left. How many games in total
did the team play during this season if it won 70 percent of all the games?

12) Yemy paBHO 3Ha4YCHUE

2 sin? a+sin(2a)
2 cos? a+sin(2a)’

arwbdE
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180
170
156
150
105

2sin? a+sin(2a)

1 .
: , €CJi u3BecTHO, uTo Ctg(a) = = // Find the value of
2 cos? a+sin(2a) 4

if ctg(@) = 5

O @Ik N R

Cpenu otBeroB Het npasuibHOTO // None of the above

13) Mpsimbie y = —2x + 1 u y = x + 7 nepecekarorcs B Touke L. Touka M rMeeT KOOPAUHATHI
(—3,1). Haiiaute ypaBHeHHe npsiMoid, mpoxosiiieit yepe3 touku L u M. // Linesy = —2x + 1
and y = x + 7 intersect at point L. Point M coordinates are (—3,1). Find the equation of the line
passing through points L and M.

i W bhe

y=—-x+8
y=4x+13
y=§x+5
y=-3x+1

Cpenu otBeToB HeT npaBuipHoro // None of the above

14) Cpeanee 3Ha4Y€HHE ISTH MOJOKHUTEIBHBIX YKCeN paBHO 66. [Ipu 3TOM cpeHee MepBhIX 3X Ynces
cpeau Hux pasHo 70. Uemy paBHO cpefHee 3HaueHne mociaeanux 2x aucen? // The average of
five positive integers is equal to 66. If the average of the first three of these numbers equals 70
then what is the average of the last 2 numbers?

agrwpneE

60
61
62
63
64



15) Ecnu KakIpIif BOIIPOC B TECTE UMEET TOJIBKO 5 BAPHMAHTOB OTBETA (TOUHO Ja/CKopee 1a/CKopee
HET/TOYHO HET/3aTPYyIHAIOCH OTBETUTH), U BCETO B TECTE 2 BOIIPOCA, TO CKOJIBKO CYIIECCTBYET
pasIMYHBIX CITIOCOOOB OTBETUTH Ha Bee Bompockl? // Each question on a multiple-choice test has
only 5 possible answers (definitely yes/probably yes/probably no/definitely no/don’t know), and
there are only 2 questions in a test. In how many different ways can one answer all the questions?

32
120
25
20
10

agprwbdE

16) beryH xo4eT MOTPaTHTh HA CBOW MapLIPYT Ha YETBEPTh MEHBIIIE CBOCT0 OOBIYHOr0 BpeMeHH. Ha
CKOJIBKO MTPOLICHTOB OH JIOJIKECH YBEIMYHUTH CBOIO CPEAHIOI0 CKOPOCTH IS TOTO, YTOOBI JOCTHYb

enmaemoro pesynbrata? // A jogger desires to run a certain course in % less time than she usually
takes. By what percent must she increase her average running speed to accomplish this goal?

20

25
331
3

50
75

g w e

17) TIpoxasers ra3et Havas cBOi pabouwuii aeHb ¢ P razeramu Ha pykax. C Hadasiga paboThI 10
MOJTyTHA OH Ipojaai 40 MpoLEHTOB UMEIOIINXCS Ta3eT, a MEX/1y MOIyAHEM U KOHIIOM pabodero
IHs oH npoaan 60 mpoueHToB oT ocTaBmMxca. Kakoil npoueHT oT umeroniuxcs P razetr oH
npojan B oomieii cnoxxuoctu? // Newspaper seller began his work day with P newspapers in his
hands. By the midday he sold 40 percent of the newspapers he had, and between the midday and
the end of his work day he sold 60 percent of the ones that left. What’s the percentage of the
newspapers he sold in total?

0%

20 %
24 %
76 %
100 %

s E

18) TTocnenoBaTenbHOCTh {by, } onpenenena cinexyromum obpasom // Sequence {b,, } is defined as
follows:

b1=3

4
bpo1 =2 ——, n>1.
bn

Yemy paBeH aneMeHT bgq? // What is element b, equal to?

1. -4

2/3

18/61

3

Cpenu otBeroB Het npasuiisHOTO // None of the above

Ok N



19) CxoJbko Todek Tepeceuenus y rpadukon ¢pynkimii y = —x2(5 —x) uy = x(x — 5) // How
many points of intersection do the graphs of the functions y = —x2?(5 —x) and y = x(x — 5)

have?

s E
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Beckoneuno muoro // Infinitely many

20) Kaxoe u3 mepedncienHbIX HIbKe uncen spiasercs Hanbonpmmm? // Which of the following
numbers is the largest?

a s e

0.2% ot 14
0.7°

8 x 0.017
0.78 x 0.163
4% 0.124

21) Touku S(6,—2a) u T(4b, 6) nexar Ha OKpyKHOCTH € HIeHTpoM (7, —2a). Otpe3ok ST sBisieTcst
JIMaMeTpoM OKpy)kHOCTH. Uemy paBHbI 3HaueHus a u b? // Points S(6, —2a) and T (4b, 6) lie in
the circumference with the centre (7, —2a). Line segment ST is a diameter of the circle. What are
the values of a and b?

22) YrpocTuTe BhIpaKeHHE (

Simplify the expression

o~ wbd P

ok w N

3

a=3,b=—3
a=-3,b=2
a=0b=
a=%,b=%

Cpenu otBeToB HeT npasuipHoro // None of the above

2\ 3,2
t t73/t

1, \3 3,2
St ) £33/t

N | =

/N

(o=l e RN

Cpenu otBeToB HeT npaBuipHOro // None of the above

23) Tlpu kakux 3HauyeHusx napamerpa d muorowien 4x3 — 11x2 — dx — 14 nenutcs Ha x — 2 6e3
ocratka? // When 4x3 — 11x2 — dx — 14 is divided by x — 2, the remainder is zero. Which of
the following could be the value of d?

agrwbdeE



24) Ecii cyMMa MOCIeIOBaTeIbHBIX N LENbIX Yrcen paBHa 0, TO YTO U3 MEPEUUCICHHOTO TODKHO
obrte Bepro? // If the sum of n consecutive integers equals 0, then which of the following must be
true ?

|. n —ugerHoe uucno // n — even number
Il. n— nedernoe uucino // n —odd number
I1l. Cpennee 3nauenue 3tux n uncen pasuo 0 // The average of these n numbers is O

Tonsko | // Only |

Tonsxo I1// Only 1l

Tonsko 11 // Only 111

Toneko | u 111// Only I and 111

Tonbko I u 111 // Only 11 and 111

arwdPE

25) YTo U3 mepeyrCIIEHHOTO ABIISCTCS ypaBHEHHEM mapaboJibl, KoTopas He nepecekaer ock OX? //
Which of the following is the equation of the parabola that does not intersect the x-axis?

y=(x—2)?
y=x%+2x-3
y=x%+2
y=x%-2
y=x*+2x*+2

gD E

B Buje d + e/7. Tlonyuennsrii pesynsrar pasen // Represent

10-2v7
26) IlpencraBbTe BRIpAKEHNE — V7

3-V7
1_03__2\‘//_77 in the form d + ev/7. The result is

the expression

—44 + 107
8 —8V7
S+ 2V7

—2248V7
Cpenu oTBeTOB HeT npaBuabHoro // None of the above

gk wDhE

27) Cpentee 3HaueHHe X U Y paBHO 60, a cpenHee 3HaueHue y u z paBHo 80. Yemy paBno z — x7? //
The average of x and y is 60, and the average of y and z is 80. What is the value of z — x?

70
40
20
10
Jnst orBeta Henocratouno uapopmarmu // Not enough information for the answer

g wbdeE

28) Tomyssatyst XOPbKOB B 300MapKe yBenuuuBaeTcst Ha 15% kaxplii roa. Yepes cKoJIbKO JIeT
nonyssiius yasouresi? // The population of ferrets at the zoo increases by 15% each year. After

how many years the population will double?
20

3

logy 152

In115

4

Cpenu otBeToB HeT npasuipHOro // None of the above

agrwn E

29) Ilyctb x 1 y — 2 pa3HBIX MPOCTHIX Yncia. YTO U3 mepeunciieHHOro MoeT ObITh BepHo? // Let x

and y be 2 distinct prime numbers. Which of the following must be true?
y Y. .
1. x7 — HEYETHOE 11eJ10e uncio // x; is an odd integer



x2y? = x2
X

X
yT — geTHOE HENoe UncIo // yT is an even integer

Xy Xy . .
~ — YCTHOE LETI0E YHCIIO 1 -, Is an even integer

a > w D

xY =y*

30) Ecnu 6 neuararonux crankoB nedararor 5000 raser 3a 4 4aca, TO CKOJIBKO MOTPEOyeTCsi BpeMEHH
TpeM crankam Hameuatats 3000 razer? // If 6 printing presses print 5000 newspapers per 4 hours,
then how much time will it take for three presses to print 3000 newspapers?

3 vaca 20 munyrt // 3 hours 20 minutes

4 gaca 20 munyT // 4 hours 20 minutes

4 gaca 48 munyr // 4 hours 48 minutes

5 wacos 48 munyT // 5 hours 48 minutes

6 gaco 50 munyT // 6 hours 50 minutes
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