MaremaTuka/ Mathematics
TECT / TEST
Bpems Bbinosinenust — 180 munyt/ Time allowed: 180 minutes
JemoncTpanuoHusiii BapuantT / Demo variant

1) Jns Bcex x > %pemHTe ypasuenue // For every x > %solve the equation
2log,(2x +3) =1+ log, x + log,(2x — 1)
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5. Cpeau otBetoB Het npasmisHOro // None of the above

2) Haiiaute ocTaToK OT Aenenus MHorowtena 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 otBeroB Het npasuibHOro // None of the above
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3) HaiinuTe 3HaYeHHE X, IPU KOTOPOM JIOCTHTaeTcss MakcumyM dyraknun y = v/x — 3x // Find value
of x, where function y = +/x — 3x reaches its maximum

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

cos(2x)+0.5

4) Yemy paBHA CyMMa BCEX KOPHEIl ypaBHEHHs = 2, IpUHAAJIEKAIIUX TPOMEKYTKY

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 npaswisHOrO // None of the above

5) Haiinure Bce 3HaueHMs MapaMeTpa p, IpH KOTOPBIX ypaBHenue (2p + 5)x2 + px + 1 = 0 umeer
pasnsie kopru // Find all values of the parameter p, such that equation (2p + 5)x2 +px+1 =0
has distinct roots.

1. p=-2;10



6)

7)

8)

9)

p € (—2.5,4x)

~10<p<2

p € (—;—2) U (10, +)

Cpenu otBeToB HeT npasuipHoro // None of the above
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PaBHoGepenHbiit Tpeyromsuuk ABC co croponamu AB = BC = 2+/2 BnucaH B HOTyKpyr TaK,
yTo AC SIBISIETCSI AMaMETPOM 3TOro nojykpyra. Kakopa miomaas 1ByX CETMEHTOB,
3aKJIF0UCHHBIX Mex 1y xopaamu AB, BC u ux ayramu. // 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, 8m—4
5. 87 —8

Pemure cucremy ypasuenwii // Solve the system of equations:

9¥ = 3
2log, x —log, 3 =log, y

1. x=2V3,y=+3
R
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3. x=2V3,y=+3
4, x=2,y=1
5. Cpenu orseroB Het npasmibHoro // None of the above

X035IMH KBapTUPBI JOJDKEH ONPEICINTh, KaK PACCalnTh MATEPBIX TOCTEH U ce0s 3a KPYTIIbIM
ctooM. CKOJIBKO BO3MOKHBIX BAapHUaHTOB pasMCUICHUA BO3MOKHO, €CJIM CaM XO3sIMH BI)I6I/IpaeT
Ut cebst Bcerya oiHO 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?

6
15
21
120
720

arwdE

2sin? a+sin(2 1 .
YeMy paBHO 3HAUCHUE LS‘_“(“), ecJu u3BecTHO, uTo Ctg(a) = = // Find the value of
2 cos? a+sin(2a) 4

ifctg(a) = %

2sin? a+sin(2a)
2 cos? a+sin(2a)’
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Cpenu otBeToB HeT npasuipHOro // None of the above

10) Ilpsimbie y = —2x + 1 u y = x + 7 nepecekarorcs B Touke L. Touka M MMeeT KOOpANHATHI

(—3,1). Haiigure ypaBHeHHE psiIMOH, Tpoxosie 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

Cpemu otBetoB HeT npasuibsHoro // None of the above

11) CpenHee 3HaUCHHUE MATH TTOJIOKUTEIBHBIX YKCe paBHO 66. [Ipu 3TOM cpenHee nepBbIxX 3X Yuce
cpeau Hux pasHo 70. Hemy paBHO cpenHee 3HaueHue mociaeanux 2x gucen? // 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?

s E

60
61
62
63
64

12) BeryH Xo4eT NOTPATHTh HAa CBOM MapIIPyT HA YETBEPTh MEHBIIIE CBOCT0 00BIYHOrO BpeMeHu. Ha
CKOJIBKO ITPOLICHTOB OH JOJIKEH YBEIUYHUThH CBOIO CPEAHIOI0 CKOPOCTH VI TOTO, YTOOBI JOCTHYD

emaemoro 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?

gk w DdE

20

25

331
3

50
75

13) Tlpoxaser| ra3et Havas cBoii pabouwii ieHb ¢ P razeramu Ha pykax. C Hadaia paboThI 10
MOJIyAHsI OH Ipoaall 40 MMPOLCHTOB UMCIOLIUXCS Ia3€CT, 4 MCKAY IMOJIYJHEM U KOHLIOM pa60qer0
IIHs OH poaai 60 TPOLEHTOB OT ocTaBImxcsa. Kakoi mporeHT ot umeroniuxcs P razet oH
npoaan B obmeit cinoskuoctu? // 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?

agrwneE

0%

20 %
24 %
76 %
100 %

14) Kakoe u3 niepevyrcIIeHHbIX HIDKe Yrcen sBisiercss Hanbonbimum? // Which of the following
numbers is the largest?

1.
2.
3.

0.2% ot 14
0.7°
8% 0.017



4. 0.78x0.163
5 4x0.124

15) Touku S(6,—2a) u T(4b, 6) nexar Ha OKpYKHOCTH ¢ leHTpoM (7, —2a). Otpe3ok ST sBisieTcs
JMaMeTpoM OKpykHocTH. Uemy paBHbl 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?

3

1. a= 3,b = —E
2. a=-3,b=2
3. a=0,b=
4, a= E, h=1
2 4
5. Cpemu otBetoB Het npasmisHoro // None of the above

t—Z) . t_3/t_2
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16) YupocrtuTe BhIpaskeHHe (

L . 1 -3
Simplify the expression (5 t‘z) 73 /t72
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Cpenu otBeToB HeT npaBuipHoro // None of the above

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

0
13
-13
-45
45

agrwnE

18) Urto 13 nepedrciIieHHOTO SIBISICTCS] ypaBHEHHEM mapabosibl, KoTopas He nepecekaeT ock OX? //
Which of the following is the equation of the parabola that does not intersect the x-axis?

1. y=(x-2)2
2. y=x>+2x-3
3. y=x%2+2
4, y=x%2-2
5. y=x*+2x%+2
10-2+7 .
19) IlpencraBbTe BhIpa)KCHNE -7 BBuAe d + e\/7. TlonyuenHslii pe3ynsrar pasen // Represent
the expression 1_03__2\/\/77 in the form d + ev/7. The result is

1. —44+10V7



8 —8V7
— S+

—22+8V7
Cpenu oTBeTOB HeT npaBusbHoro // None of the above
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20) Bo BpeMst CITIOPTHBHOTO Ce30HA KOMaH A BEIUrpaia 80 mpoieHToB cBoux mepsbix 100 urp u 50
IMPOLCHTOB OCTABIINXCA. CKOJIBKO Urp B 06H1€I71 CJIOKHOCTH KOMaHa ChIrpajia 3a C€30H, €CJIN
M3BECTHO, YTO OHA Beiurpasia 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?

21) ITocnenoBaTensHOCTh {by, } onpenenena ciemyromum oopazom // Sequence {b,,} is defined as
follows:

b1:_4'

bn+1=2—bi, n>1.

n

HaﬁﬂI/ITe b62 // Find b62'

22) CKOIBKO Touek nepecedenns y rpadukos pynkmuii y = —x2(5 —x) my = x(x — 5) // How
many points of intersection do the graphs of the functions y = —x?(5 — x) and y = x(x — 5)
have?

23) Ecnu 6 nevararonux cTankoB mevyatarot 5000 raser 3a 4 4aca, TO CKOJIBKO MOTPEOYETCsS] BpeMEHH
TpeM crankam Hameuyatats 3000 razer? [laiite oTBeT B MUHYTaXx (HalpuMep, €CIIM CUUTAETE, UTO
npotiecc 3aiiMer 2 yaca 23 MUHYTBI — Balll OTBET J0inkeH ObiTh 143). // If 6 printing presses print
5000 newspapers per 4 hours, then how much time will it take for three presses to print 3000
newspapers? Give your answer in minutes (for example, if you think that the process will take 2
hours and 23 minutes, your answer should be 143).

24) KBagpart co cropoHoil 1iuHbI 3 pa3aenuiv Ha 9 eIMHUYHBIX KBaJIPAaTUKOB, Y KOXKJIOT0 U3
MOJYYCHHBIX KBAAPATUKOB OTMCTUJIN BCPUINHBI. CKOJIBKO ecTh cItoco00B 13 16 oTMEUeHHBIX
TOYEK BbIOpATh TPH, HE Jexkalue Ha ogHoi npsmoid?// A square with a side of length 3 is divided
into 9 unit squares, and their vertices are marked. How many ways are there to select three of the
16 marked points so that they do not lie on the same straight line?

25) CKOJIBKO €CTh CIOCO00B paccTaBUTh UGPHI 0T 1 10 6 B cTpoke (KaXIyro 1Mo 0JHOMY pa3y)
TaKuM 00pa3oM, YTOOBI IPH CTHPAHUU JIIOOBIX TpeX IUGp MepBast U3 OCTABIINXCs He Obla
HanbOouTbINeH, a Bropas HauMenbinei? // How many ways are there to arrange digits from 1 to 6
in a line (each one once) so that when erasing any three digits, the first of the remaining ones is
not the largest, and at the same time the second is not the smallest?



