JleMOHCTPAIMOHHBII BAPUAHT 0TOOPOYHOr0 Meponpusitusi - 2022
no «MaremaTtuxe» / Mathematics Demo Test 2022

Bpewms Beimosaenns — 180 mun. / Time allowed: 180 minutes
MakcumanbHas onenka — 100 6ammos™ / Maximal mark — 100 points™

[Toxkaiyiicta, oOpaTUTe BHUMAaHHE, YTO B IECATUYHOM 3aIllMCH YUCIIA [IeJ1asl YaCTh OTIEISAETCS OT
JIpoOHo# ¢ momoIsio Touku “.”” 1 // Please note that in decimal numbers the integer part is separated
from the fractional with a decimal point *.”!

1) Beruucnure \/3 - 242 - \/6 + 4+/2. (4 6anna) // Calculate \/3 —2V2 - \/6 + 4+/2. (4 points)

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

2) Ha CKONbKO TPOICHTOB HM3MEHUTCS Ipo0b, €ciaM 4YHCauTeNb yBennunTh Ha 10%, a 3HameHaresb
ymeHbnTh Ha 50%7 (4 6anna) I/ By what percentage will the fraction change, if the numerator is increased
by 10% and the denominator is reduced by 50%? (4 points)

1) VYwmenbimmtes Ha 50% // Will be reduced by 50%.

2) Veemuuutcs 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 otBeToB HetT npasuisHOTO. // None of the above.

3) Beruucaure logg 702 — logg 3.25 . (5 6annoes) // Calculate logg 702 — logg 3.25 . (5 points)

1. 3
2. 2
3. 4
4. 5
5. Cpeau otBetoB Het npasmisHOTO. // None of the above.

1+cos2a 1+cos2a

4) YpocTuTe BhIpaKeHUE . (5 6annos) I Simplify the expression P (5 points)

1—-cos2a
tg?a // tan? a
ctg?a ll cot? a

1

sin2a
1

cos2a
Cpenu otBeTOB HeT mpasmibpHOr0. // None of the above.

o > w e

5) Haiinure miomans paBHOOEIPEHHOM Tparelyy, eClii ee AUaroHas, pasHas 10, o0pasyer ¢

OCHOBAHHEM YT0JI, KOCHHYC KOTOPOTO PaBEeH \1/—3. (5 6annos) Il Find the area of an isosceles trapezoid, if

its diagonal which has length 10 makes with its base an angle with cosine \1/—3 (5 points)

1.30
2.20



3.14
4.11
5. Cpemu otBeTOB Het npasmibHOro. // None of the above.

6) Haiinute 3HaueHue BoIpaxkeHHs 5v/2 sin (g — arctg %) (5 6annoe) Il Calculate the value of the

expression 5v/2 sin (g — arctan ;) (5 points)

1. =7
2. =5
3. 0
4. 7
5. Cpeam otBetoB Het npasuasHoro. // None of the above.

7) Haiinute 3HaueHus mapameTpa p, IpH KOTOphIX ypaBHenue 9cos?x + 12cosx + 8 = p umeer 1o
Kpaiineii mepe omun kopenb. (5 dannos) I/ Find all values of the parameter p for which the equation
9 cos?x + 12 cosx + 8 = p has at least one root. (5 points)

1. [4;29]
2. [4,+00)
3. (—,29)
4. (4;29)
5. Cpeau otBetoB Het npasuibHOTro. // None of the above.
. . . y x2+y2<16
8) Haiimure miomaap IoCKoi GUIypsl, 3aJaHHONH CHCTEMOW HEPaBEHCTB Xty=4 " (5 oannos) Il
2 2 <
Find the area of the planar region given by the system of inequalities {x x-:f; N 41 6. (5 points)
1. 4(r—1)
2. 8m—4
3. 4t —8
4. 8(m—1)
5. Cpenu otBeroB Het npasuibHoro. // None of the above.
dr———F"T——>
9) Haiinure o6acte onpenenenus (yakimun f(x) = %. (5 6annoe) I/ Find the domain of the
. _ Vx2=7x+6 .
function f(x) = = (5 points)

1. (=o0; 1] U [6;7) U (7; +0)

2. [1;6] U (7; +0)

3. (—o0; 1] U [6; +0)

4. (—0;1) U (1;7) U (7;+)

5. Cpenu orBetoB Het npaBmibHOrO. // None of the above.

10) Ipu kakux 3HadeHusAX a Qpynkuus y = ax> + 3x% + 3xa + 8 Bospacraer a1 mobeix x € R. (5
éannoe)l/ What are the values of a for which the function y = ax3 + 3x2 + 3xa + 8 is increasing for all
x € R. (5 points)

1. (—o0;—1)

2. (1;+)

3. (—o0;—=1) U (1; 4+0)

4. [-1;1]

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

11) BriucaHHbIii B OKPY>KHOCTB YT0oJI ¢ BepuirHoi B Touke C onupaercs Ha auameTp AB. TleprneHauKysip
CD, onyuieHHbli Ha [uametp, fenut ero Ha orpe3ku AD=1 u BD=5. Haliaure paccrosnue ot Touku C 10



nmuametpa. (5 oannoe) I/ An inscribed angle with vertex C is subtended by a diameter 4B 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. (5 points)
1. V7

2. V6

3.5

4.3

5. Cpeam otBetoB Het npasuiasHOro. // None of the above.

12) Pemmute HEpaBEHCTBO |§—;;| > 1. (5 6annos) I/ Solve the inequality |i—:| > 1. (5 points)
1. (—o0;=2) U (—2;1]

. (—o0;=3)U (-3;-1)

(=00, =2) U (=2 —%)

. (=2;=1) U [2;+00)

AW

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

13) O6BeM TpeyronsHoii pu3Mel paBeH 120 cm3. Uepes aBe mapasienbHble cpeHIe TMHHM OCHOBAHHIA
npoBe/ieHa II0CKOCTh. Haliinte 00beM oTceueHHOM TpeyronbHO mpusmbl. (5 éanoe) // 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. (5 points)

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

14) IIpu xaxoMm 3HaueHnn k muorouned x2 + 2(k — 9)x + k? + 3k + 18 Mo0XHO IPeJCTABUTE B BUJIE
HOJIHOTO KBajpaTa? B oTBeTe yKaKuTe MPOMEKYTOK, KOTOPOMY TPHHAUICKUT HalIeHHOe 3HaueHue. (5
dannoe) I/ What is the value of k for which the polynomial x? + 2(k — 9)x + k? + 3k + 18 isa
complete square? Give an interval where the found value lies. (5 points)

1. (1;6)

. (—6,0)

. (=33

. (3;6)

. Cpenu orBeroB Het npasuibHOTO. // None of the above

o N

15) Haiiaure obnacts 3HaueHuid pyHKuu y = 2 sinx — 5 cos x. (4 6anna) // Find the range of the
function y = 2sinx — 5 cos x. (4 points)

1.[-2;5]
2. [-V2;V/5]
3. [~29;29]
4. [-V29;+/29]
5.

Cpemu otBetoB HeT mpasunbHoro. // None of the above.

16) Haiinure paccrosiHue OT Hayaina KOOpAWHAT 110 NpsiMoid 3x + 2y — 6 = 0. (4 éanna)/l Find the
distance from the origin to the line 3x 4+ 2y — 6 = 0. (4 points)

1. 12V3
2. 3V5/4
3. 6/V/13
4. 215



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

17) Haiinute HaubonpIiee 3HaveHne GyHkuun y = 16x — 11sinx + 6 Ha oTpeske [—g ; 0]. (5 6annoes)

// Find the maximum value of the function y = 16x — 11sinx + 6 on the interval [—g; 0]. (5 points)

1.8
2. 6
3.4
4.5
5. Cpeam otBetoB Het npasuiasHoro. // None of the above.

18) Ipsamas y = 3x + 1 sBnsieTcs kacaTenbHoi k rpaduky dynxmuu f(x) = ax? + 2x + 3 . Haiinure
napametp a. (5 éannoe) I/ The line y = 3x + 1 is tangent to the graph of the function f(x) = ax? +
2x + 3. Find the parameter a. (5 points)

1. 1/6
17
1/8
1/5
Cpenu otBetoB HeT npasuisHOTro. // None of the above.

ko

19) Ilpu moAroTOBKE K MPa3IHHUKY KJIacc ObUT pa3zesieH Ha TPU TPYMIbl B KojaudecTse 6, 9 u 10 yeroBek.
Crapuium nepBoil rpymmbl HazHauwiau Cairy, BTopod — Hatamy u Tperbeil — Bukrtopa. OcranbHbie
YYCHUKHU PACIPEISIIMINCh MEXK Ty TPYIIIIaMu cliydaiiHeIM 00pa3oM. KakoBa BeposSTHOCTH TOTO, 4T0 Urops,
npyr Haramwm, nonaner Bo Bropyto rpymimy? (4 éanna) I/ 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? (4 points)

1. 9/22

2. 4/11

3. 9/25

4. 1/3

5. Cpemu otBetoB Het npasuiasHOTO. // None of the above.

20) Pemmmre ypaBHenue 3* + 27 - 37% = 28. B orBere ykazaTb CyMMy KOpHEH ypaBHEHHsI, €CITH X
Heckoubko. (7 6annos) I/ Solve the equation 3* + 27 - 37% = 28. If the equation has several roots, give
their sum. (7 points)

Omeem [l Answer

21) TTomapouHblii HAOOP COCTOUT U3 TPEX COPTOB KOHGET. Macchl KOH(ET MepBOro, BTOPOro U TPETHETO
copta B 3ToM Habope oTHOcsTCA Kak 1:2:8. Maccy koHdeT mepBoro coprta ysenuunin Ha 20%, a Broporo
— Ha 6%. Ha cKOJIbKO MPOIEHTOB HAIO YMEHBIINTh MacCy KOH(ET TPeThero copTa, YTOOBI Macca BCETO
Habopa e m3menunacs? (7 éannos) I/ 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? (7 points)

Omeem [ Answer




22) Haiigute mATBIA wieH apu)METHYECKON NPOTPECCHH, €CIM BTOPOW W YETBEPTHIH €€ UJICHBI
COOTBETCTBEHHO paBHbI 6 U 16. (9 dannoe) I/ Find the fifth term of an arithmetic progression, if the second
term and the fourth term are 6 and 16, respectively. (9 points)

Omeem [ Answer

23) 13 40 ToHH pyasl BHILIABIAIOT 20 TOHH MeTaia, comepkaiiero 6% mpumeceii. KakoB mporeHT
npumeceii B pyzae? (9 éannoe) I/ 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? (9 points)

Omeem [l Answer

24) Xopowwum OyzneM Ha3bIBaTh HATypaJIbHOE 4YHCIO, BCe HU(PBI KOTOPOro (B ACCATUYHOW 3aIlUCH)
pasnu4Hble, UAYT B MOPSAOKE BO3pACTaHMs, CUATas OT paspsiia €QUHMII K CTaplIUM paspsiaaM, U Cpeau
KOTOPBIX HET YeThIpex MAYIIUX Monapsa (Hampumep, 3, 4, 5 1 6 He AOJKHBI IPUCYTCTBOBATH B XOPOLIEM
qucie oaHOBpeMeHHO). CKOJIBKO CYIIECTBYET XOPOIIMX YHCEN, 3aluchiBaeMbIX Iudpamu ot 1 o 8? (7
oannoe) Il

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? (7 points)

Omeem [ Answer

25) Haiiute MakcHMaIbHOE I1€710€ HEOTPHUIIATEIBHOE YHCIIO0 P, TAKOE, UTO
300!

100!100!100!
nenutes Ha 6P. (7 dannos) I/ Find the maximal nonnegative integer p such that
300!
100!100!100!
is divisible by 6P. (7 points)

Omeem [l Answer

* Tect comepxut 25 3aganuii. Kaxxnoe 3aganue onenuBaercs B 4, 5, 7 1 9 0anioB B 3aBUCUMOCTH
oT ero ciokHoctu. CymMMa OLIEHOK BceX 3amaHuil paBHa 136 Gammam. PaGoTel aOuTypHeHTOB
onienuBaroTcs o 100-6amnpHOM mKane. Bcem abutypueHTam, HabpaBIINM 3a padOTy B CyMMeE JI0
99 GannoB (BKJIIOYUTENIBHO), BBICTABISETCS (DAKTHMUECKH MOJy4yeHHBIH Oami. AOUTypHUEHTaM,
kotopsie HaOpanu 100 GayutoB u Beiie, craButes 100 6amnos. // The test contains 25 tasks. The
mark for each task is 4, 5, 7 and 9 points depending on its difficulty. The total number of points
for this test is 136. The test is evaluated according to the 100 points scale. Applicants who got up
to 99 points will be given the relevant points. The 100 points will be given for applicants who got
100 points and higher.



