JleMOHCTpaUMOHHBII BapuaHT nmo matemaTuke/ Mathematics Demo Test

Bpems BeinosHenusi — 180 munyt/ Time allowed: 180 minutes

[Toxxanyiicta, 0OpaTUTe BHUMAHKE, YTO B ICCATUIHON 3alMCH YHCTIA [IeJ1ask 9aCTh OTIENSICTCS OT
IpoOHO# ¢ momoltbio Touku “.”” I/ Please note that in decimal numbers the integer part is separated
from the fractional with a decimal point *.”!

1) Berancnmre 3 — 2v2 — /6 + 4v2. // Calculate v/3 — 2v2 — 6 + 4v2.

1. -5
2. -3
3. -1
4. 1
5. Cpenu otBetoB Het mpasuibHoro // None of the above.

2) Ha CKONBKO TIPOICHTOB HM3MEHUTCS Ipo0b, eciaM 4YuciauTeNb yBennunTh Ha 10%, a 3HameHaresnb
ymenbuTh Ha 50%7? // By what percentage will the fraction change, if the numerator is increased by 10%
and the denominator is reduced by 50%?

1) Vwmensmmurcs na 50% // Will be reduced by 50%.

2) Veemmuwmrcs Ha 80% // Will be increased by 80%

3) Veemmunrcs na 120% // Will be increased by 120%

4) VYwmensiurcs va 15% // Will be reduced by 15%

5) Cpenu orseroB Het npasuibHOTO // None of the above.

3) Beruucaure logg 702 — logg 3.25 . // Calculate logg 702 — logg 3.25 .

1. 3

2. 2

3. 4

4. 5

5. Cpenu otseroB et npasuibHoro // None of the above.
4). YupocTute BhIpaKeHHE 1:2222' /I Simplify the expression 1::2 ZZ.

tg?a // tan? a

ctg?a ll cot? a
1

sin2a
1

cos2a
Cpenu otBeroB Het npasuiibHOro // None of the above.
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5) Haiinure miomans paBHOOEIPEHHOM Tparelyy, eClii ee AUaroHas, pasHas 10, o0pasyer ¢

2 ' . e
OCHOBAHHEM YT0JI, KOCHHYC KOTOPOTO PaBEeH \1/—;. // Find the area of an isosceles trapezoid, if its diagonal

which has length 10 makes with its base an angle with cosine 1—\/(2:

1.30
2.20
3.14
4.11
5. Cpenu otBeTOB HeT npaBuisHOTO // None of the above.



6) HaiinuTe 3HaueHne BhIpaxeHHs 52 sin (g — arctg %) /I Calculate the value of the expression
. T 1
5v/2 sin (E — arctan ;).
1. -7
2. =5
3.
4. 7
5. Cpemm otBetoB Het npasmiasHoro // None of the above.

7). Haiinure 3HaueHus mapameTpa p, MpU KOTOPHIX ypaBHenue 9 cos?x + 12 cosx + 8 = p umeer no
Kkpaiineit mepe omun kopenb. // Find all values of the parameter p for which the equation 9 cos? x +
12 cos x + 8 = p has at least one root.

1. [4;29]

2. [4,+00)

3. (—%,29)

4. (4;29)

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

x2+y2<16

xty=4 " /I Find the area

8) Haiiaure rutomiaap miIocKoi GUryphl, 3aJaHHON CHCTEMOW HEPABCHCTB {

. : ” x2+y2<16
of the planar region given by the system of inequalities { xty>4
4(r—1)

8T —4

4t — 8

8(r—1)

Cpemu otBeToB HeT mpasuibHoro // None of the above.

nh oL

b7
9) Haiinure o6macte onpeaenenus (ynkuun f(x) = %. /I Find the domain of the function
_ VxZ-7x+6
)=

1. (—0;1] U [6;7) U (7; +0)

2. [1;6] U (7; +)

3. (—00;1] U [6; +00)

4. (=0, 1) U (1;7) U (7; +0)

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

10) Ipu kakux 3Havenusx a pynkuus y = ax> + 3x? + 3xa + 8 Bospacraer js mobeix x € R. // What
are the values of a for which the function y = ax3 + 3x2 + 3xa + 8 is increasing for all x € R.

1. (—o;—1)

2. (1;+0)

3. (—0;=1) U (1; +x)

4. [-1;1]

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

11) BrincaHHbIii B OKPYXKHOCTB YT0JI ¢ BepuiiHoi B Touke C onupaercs Ha auameTp AB. TleprneHuKysip
CD, onyuieHHblIi Ha 1uameTp, fenut ero Ha orpe3ku AD=1 u BD=5. Haligure paccrosuue ot Touku C 10
nuamerpa. // An inscribed angle with vertex C is subtended by a diameter AB of the circle. The
perpendicular CD dropped to the diameter divides it into segments AD=1 and BD=5. Find the distance
between C and the diameter.



1. V7
2. /6
3. V5
4.
5.

ull O

V3

Cpemu otBeroB HeT mpasuibHoro // None of the above.
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12) Pemure HEpaBEHCTBO |§—;;| > 1. // Solve the inequality |§—;2| > 1.
1. (—0;—=2) U (=2;1]
2. (—0;=3)U (-3;-1)
3. (—0;—2) U (—2; —%)
4. (=2;—-1) U [2; +0)

5. Cpenu otBeToB HeT npaswisHOTO / None of the above

13) O6wem TpeyrombHOl mpu3Msl pased 120 cM3. Uepes aBe mapaniensHble CpelHIE TMHUE OCHOBAHHI
npoBeieHa IocKocTh. Haliinte 00beM oTceueHHOM TpeyronbHO# mpusmsl. // The volume of a triangular
prism is equal to 120 cm3. Through two parallel midlines of bases a plane is drawn. Find the volume of
the cut-off triangular prism.

1. 40
2. 30
3. 60
4. 24
5. Cpenu otBeroB Het npaBuibHOro // None of the above

14) ITpu xaxoMm 3HaueHun k muorouned x2 + 2(k — 9)x + k? + 3k + 18 Mo0XHO IPeJCTABUTE B BUJIE

NOJIHOTO KBajpaTa? B oTBeTe yKakuTe MPOMEKYTOK, KOTOPOMY TPHHAICKUT HalIcHHOE 3HaYeHHE. //

What is the value of k for which the polynomial x? + 2(k — 9)x + k? + 3k + 18 is a complete square?
Give an interval where the found value lies.

- (1,6)

. (=6,0)

. (=33)

. (3;6)

. Cpenu orBeroB Het npasmwibHoOro // None of the above
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15) Haiigure obnacts 3HaueHuii pynkuuu y = 2 sinx — 5 cos x. // Find the range of the function y =
2sinx — 5cosx.

1.[-2;5]

2. [-V2;V/5]
3. [~29;29]
4. [-V29;/29]

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

16) Haiinure pacctosiHue OT Hayajaa KOOpAUHAT 110 mpsmoit 3x + 2y — 6 = 0. // Find the distance from
the origin to the line 3x + 2y — 6 = 0.

1243
3V5/4
6/V13
2IN5

Cpemu otBetoB HeT mpaBunbHoro // None of the above.
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17) Haiinute Haunbombiiee 3HaueHne GyHkipn y = 16x — 11sinx + 6 Ha oTpeske [—g ; 0]. /I Find the

maximum value of the function y = 16x — 11sinx + 6 on the interval [—%; 0].

1.8
2. 6
3.4
4.5
5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

18) Ipsimas y = 3x + 1 sBnseTcs KacatenbHol k rpaduky pynxiuu f(x) = ax? + 2x + 3 . Haiinure
napametp a. // The line y = 3x + 1 is tangent to the graph of the function f(x) = ax? + 2x + 3. Find
the parameter a.

1. 1/6
17
1/8
1/5
Cpenu otBetoB Het npasuiabHOTo // None of the above.
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19) Ipu noAroToBKe K Mpa3AHUKY Kiacc ObLT pa3esieH Ha TPU TPYNIBI B KomudecTBe 6, 9 1 10 yenoBek.
Crapuium nepBoil rpymmsl HazHauwiau Caily, BTopod — Hatamy u Tperbeil — Bukrtopa. OcranbHbie
YYCHUKHU PACIPEISIIUINCh MEXK Ty TPYIIIIaMu cliydaiiHeIM 00pa3oM. KakoBa BeposSTHOCTH TOro, 4T0 Urops,
npyr Harammwm, nmonanet Bo Bropyro rpymmy? // At the time of preparation for a celebration the class was
divided into three groups composed of 6, 9 and 10 students. Sasha was appointed the leader of the first
group, Natasha was appointed the leader of the second group, and Victor was appointed the leader of the
third group. The remaining students were randomly distributed between these groups. What is the
probability that Igor, Natasha’s friend, ends up in the second group?

1. 9/22

2. 4/11

3. 9/25

4. 1/3

5. Cpemu otBeToB HeT npaBuiasHOTo // None of the above.

20) Pemmmre ypaBHenue 3* + 27 - 37% = 28. B orBere ykazaTb CyMMy KOPHEH ypaBHEHHsI, €CITH X
HeckoipKo. // Solve the equation 3* + 27 - 37* = 28. If the equation has several roots, give their sum.

21) IoxapouHblii HAOOP COCTOUT U3 TPEX COPTOB KOH(pET. Macchl KOH(PET MepBOro, BTOPOTO U TPETHEro
copTa B 3TOM Habope oTHocsATcs Kak 1:2:8. Maccy koHdeT nepBoro copra ysesnuniu Ha 20%, a BToporo
— Ha 6%. Ha ckoJyibKO MPOIIEHTOB HAJI0 YMEHBIIUTh Maccy KOH(ET TPEeThero copra, 4ToObl Macca BCEro
Habopa He u3menmnacek? // A gift collection comprises three sorts of sweets. The weights of the first, the
second and the third sort of sweets in this collection are related as 1:2:8. The weight of the first sort of
sweets was increased by 20%, and the weight of the second one by 6%. By what percentage should the
weight of the third sort of sweets be reduced so that the weight of the whole gift collection remains
unchanged?

22) Haiiaute mnsaThI wieH apu(METHUECKOHl MPOrpeccHu, €CiM BTOPOH W YETBEPThIA €€ UIIeHbBI
cooTBeTcTBeHHO paBHbI 6 1 16. // Find the fifth term of an arithmetic progression, if the second term and
the fourth term are 6 and 16, respectively.

23) 13 40 ToHH pynsl BeILIABIAIOT 20 TOHH MeTawia, couepkamiero 6% mnpumeceil. KakoB mporeHT
npumeceii B pyae? // From 40 tons of ore 20 tons of metal can be melted containing 6% of impurities. What
is the percentage of impurities in such ore?



24) Xopowum OyneM Ha3pIBaTh HATYPAJIbHOE YUCIIO, BCE HUPPHI KOTOPOTO (B ACCATUYHOI 3aIHCH)
PAa3JIMYHLBIC, UAYT B MOPAAKE BO3pACTaAHUA, CUUTAA OT pa3psada CAUHUIL K CTapIINM paspdaaaMm, U Cpeau
KOTOPBIX HET YEThIPEeX UAYITUX MOAps A (Hanmpumep, 3, 4, 5 u 6 He TOJDKHBI IPUCYTCTBOBATH B XOPOIIIEM
YHCIIe OHOBPEMEHHO). CKOJIBKO CYHIECTBYET XOPOIIUX YUCE, 3auchiBaeMbIX mudppamu ot 1 no 8? //

A natural number is called good if all its digits (in its decimal expansion) are different, if the digits follow
in the increasing order from the units to the leading digit, and if the number does not contain any four
subsequent digits (e.g., 3, 4, 5, and 6 cannot appear in a good number simultaneously). How many good
numbers are there, written in digits from 1 to 8?

25) Haiimute MakcuMaabHOE LIETI0€ HEOTPUILIATETFHOE YUCIIO P, TAKOE, YTO
300!

100!100!100!
nemutcs Ha 6P, // Find the maximal nonnegative integer p such that
300!
100!100!100!
is divisible by 67.



