TEST ON MATHEMATICS

OtBeToM K KazKJOH 3agade CJAYAKHAT IeJI0€ THCJI0 HJIH JECITHIHAST APO0b, OKPYIJIEHHAS 0 THICSTHBIX.
The answer to each task is an integer or a decimal rounded to three decimal places.

Task 1.

HaiimuTe KOMHYIECTBO MEJIBIX YUCE]T, VIOBIETBOPAIONINX HEPABEHCTBY

(64 — 2%)(z® + 62?) >0
T —9 -

Ecsm rakux gucen 6€CKoHEIHO MHOT'O, 3allMIINUTE B OTBET YUCJIO —1.

Find the number of integers satisfying the inequality

2\ ( 3 2
(64 — %) (z +6x)>0
T —9 -

If there are infinitely many of such numbers, then write down the number —1 as the answer.
Task 2.

0105 — ochb npsiMoro Kpyrosoro nuanuapa. [Liockocts aq nepnemaukyiaspaa 010, a II0CKOCTh
9 napasuiesbaa upsmoit 0109 1 HAXOAUTCH HA PACCTOAHUHU 7 OT Hee, IPUIEeM ILIOMAId CedeHnit
NUJIAHPA LJIOCKOCTSIMHA (i U (iy PABHBI COOTBETCTBEHHO GO W % Haiignre obbem muimHpa.

0105 is an axis of a straight circular cylinder. The plane «; is perpendicular to O;0, and the
plane as is parallel to the line 010, and is located at a distance of 7 from it. Cross-sectional areas
of the cylinder by planes a; and as are equal to 657 and 3—73, respectively. Find the volume of the
cylinder.

Task 3.

Haiiiure cymMmy Bcex MONApHBIX [IPOU3BEJIEHUN Pa3/InYHbIX KOpHEll ypaBHeHUs

120 100

2?1204 —+—F5 +7=0
X T

Ecnu ypaBuenue uMeer He 0oJiee 0JIHOIO KOPHSI, 3alUIIUTE B OTBET 4ucIo 0.

Find the sum of all pairwise products of different roots of the equation

120 100
2?1204 —+—+7=0
X T



Task 4.

HaiimuTe KomndecTBO KOpHel ypaBHEHUS
(cos9mz + 1)% + (2cos 107z + 1) = 0
npu ycaosuu x € [3.3;9.9].

Find the number of roots of the equation

(cos 9z +1)* + (2cos 107z + 1)* = 0

while z € [3.3; 9.9].

Task 5.

Han xBagparnbiii Tpexwien f(z) = 222 + bx + 8. UssecTHo, uTo KacaTeabuble K rpaduky f(z),
HPOXOJAIIME Y€Pe3 HAYAJ0 KOOPAUHAT, IIEPECEKAIOTCS 10/, yIJIOM arctg %. Haiiure b2,

There is a function f(z) = 22% + bz + 8 given. It is known that the tangent lines to the graph of
f(z) that pass through the origin are intersecting at the angle of arctan %. Find the value of b?.

Task 6.

B tpeyronpanke AABC Touka M — meHTp BOUCAHHON OKPYXKHOCTH, n buccekTpuca yria ZABC
HepeceKaeT OMUCAHHYIO OKPYKHOCTH B TOUKe K.

Haitaure nuny orpeska M K, ecau cos ZABC = —3—72, AC = 45.

In the triangle AABC' the point M is the center of the inscribed circle. The bisector of the angle
/ABC intersects the circumcircle of AABC at the point K. Also cos ZABC = —%, AC = 45.
Find the distance between M and K.





