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CSCA December 2025

IHoanblil pa3doop 3aganuii

1. If sets A = {1,2}, B = {1,2,3}, then
A.BEA
B. A=B
C. AEB
D. ASB

IIpaBuiabHbli oTBET: D
O0bsicHeHue:
3HaK S yHMTaeTCs KaK «GIBISIETCS TIOAMHOKECTBOM.
A= {1, 2} — Bce ero anemenTsl (1 u 2) npucyrctBytor B B = {1, 2, 3}.
CnenoBarensHo, A & B.
[louemy npyrve BapuaHThl HEBEPHBI:
B € A — HeBepHO: € 03HAYAET «IBISIETCS IEMEHTOM», HO B — 3TO MHOXecTBO, a He 3JIeMeHT A.
A = B — HeBepHO: MHOKECTBA COZEPIKAT pa3HOE KOJIMUYECTBO IEMEHTOB.
A € B — HeBepHO: A — MHOXKECTBO, a HE 3JIeMeHT B.

2. If sets A=(-1,3), B=[2,4),then AN B =
A. [2,3]
B. [2,3)
C. (2,3]
D. (2,3)
IIpaBuibHbIi OTBET: B
Oo0bsicHeHue:
A = (-1, 3) — OTKpBITBII HHTEPBAI: KOHIIBI —1 U 3 HE BKIIIOYCHBI.
B =12, 4) — nonyoTKpHITHIN: 2 BKIIOYEHO, 4 HE BKIFOUEHO.
[lepeceuenne A N B — o011ast yacTh IBYX MHTCPBAJIOB:
JleBas rpannna: max(—1, 2) = 2.
Touka 2 Bxoaut B B (3akpseiTas rpanuna [2) u Bxogut B A (Tak Kak 2 > —1).
[ToaTomy neBas rpanuiia 3akpbitast: [2.
IIpaBas rpanumna: min(3, 4) = 3.
Touka 3 He BXOAWT B A (OTKpbITast rpaHua 3)).
[ToaTomy mpaBas rpaHUIla OTKPBITAS: 3).
Uror: AN B=][2,3).

3. The solution set of the quadratic inequality x> —5x +4 <0 is
A. (—4,-1)
B. (-0, 1) U (4, +o0)
C. (-o,—4) U (-1, +o)
D. (1,4)
IIpaBuiabHbIi oTBET: D
Oo0bsicHeHue:
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Pemaem x* — 5x +4 <0.

[Tar 1. HaxonuMm KopHU ypaBHeHuUs X* — 5x +4 =0:
D=25-16=9,VD=3.
xi=(5-3)/2=1, x2=(5+3)/2=4.

[ar 2. [Tapabomna oTKpbITa BBEpX (KO QHIIUEHT PH X paBeH +1).
KBanparnsiii Tpéxunen otpunareneds MEXY kopusamu.

Ortser: (1, 4).

4. The domain of the function y = 1/7(x+1) is
A. [—1, +o©)
B. (-1, +x)
C. (0, +0)
D. (oo, —1)
IIpaBuibHbIi 0TBET: B
O0bsicHeHue:
Oy y = 1/(x+1) onpeienena npu AByX yCIOBHSX:
1) [lonkopeHHOe BbIpaXkeHHE HEOTpHUIATENbHO: X + 1 > 0.
2) 3uamenarens He paen Hyiio: V(x+1) # 0, To ectb X + 1 # 0.
O0bemuussa: X +1>0 = x> —1.
Touka —1 uckiroYeHa (3HAMEHATEI b 00pAIaeTCsl B HOJb).
OtBer: (—1, +00) — OTKPBITHII HHTEPBAJL.

5. If {a,} is an arithmetic sequence with first term a: = 2 and common difference d = 3, then
A100 =

A. 302

B. 305

C. 299

D. 298

HpaBuiabHblii oTBeT: C
Oo0bsicHeHue:
®dopmyra n-ro wieHa apuMETHIECKOH MPOrPecCuu:
ap=art(n—1)-d
TloxcraBmsiem n = 100, a1 =2, d = 3:
ai=2+(100—1) -3
=24+99-3
=2+297
=299.

6. The point (—1,3 — m) lies in the ___ quadrant of the Cartesian coordinate system.
A. third
B. first
C. second
D. fourth

[IpaBuabHBIA 0TBET: A
Oo0bsicHeHue:
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OmnpenenseM 3HaKH KOOPAUHAT TOYKH (—1, 3 — m):
x=-1<0.
y=3-n=3-3,1416=-0,1416 <0.
O0a 3HaueHHs OTPHULIATEIHHBL:
x <0wuy<0—>3T0 TpeTuil KBapaHT.
Hanomunanue o kBaJgpaHTax:
Ix>0,y>0. I x<0,y>0.
: x<0,y<0. IV:x>0,y<0.

7. (sin /4 + cos /4) X tan wt/4 =

A. 242
B. 2
C. \2
D. 1

[pasuabHblii oTBeT: C
Oo0bsicHeHue:
Brruncinm 3Ha4eHUS] TPUTOHOMETPUYECKUX (QYHKIUH:
sin(m/4) =\2/2, cos(m/4)=2/2, tan(m/4)=1.
[Toncrasinsiem:
(\N2/2 +2/2) x 1
=(2V2/2) x 1
=2.

8. Which of the following functions is an odd function?
A. y=x-sinx
B. y=x*
C. y=cosx
D.y=x+x*
IIpaBuiabHbli oTBET: D

O0bsicHeHue:
Heuérnas ¢pynkums: f(—x) = —f(X) s Bcex X u3 007aCcTH ONpe/ieIeHUs!.

[Tposepsiem Bapuant D: f(x) = x + x°.
%) = (%) + (%)* = —x = % = ~(x + ) = ~f(x). V
OcTanbHble BapUAHTHI:
Ay =x-sin x. f(—x) = (—x)-sin(—x) = (—x)(—sin X) = x-sin x = f(x) — uérHas.
B:y =x* f(—x) = (—x)* = x* = f(x) — uérHas.
C:y =cos Xx — uérHasi GyHKIHA.

9. The inverse function of y = x* is

A. y=x/3
B. y=3
C.y=x?
D.y=9 x

IpaBuwiabHblii oTBeT: D
O0bsicHeHue:
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Haxomaum obpaTHyto GyHKIHIO K Y = X*:
BripaxaeM X uepe3 y: ecnmny = x3, 10 x = yN(1/3) =¥ y.
Mensiem 0603HaueHus: obpatHas GyHkuus —y =¥ x = x(1/3).
Otger: y =¥ X (KyOMYECKHMI KOPEHD U3 X).

10. Which of the following functions is monotonically increasing?

A y=(173)
B. y = logois x
C.y=2x+1
D. y=sinx

[paBuabHblii oTBeT: C
O0bsicHeHHE:

AHanu3upyeM Kaxablii BApDUAHT:
A:y = (1/3)* — nokasarenpHast QyHKIUs ¢ OcHOBaHUEM 1/3 < 1 =yObIBaerT.
B: y =logois x — norapudm c ocaoBanuem 0,5 < 1 =yObIBaeT.
C:y=2x+ | — nuHelinas QyHKIHs ¢ HaKJIOHOM 2 > (0 ==B0o3pacTaert. v/

D: y = sin X — He MOHOTOHHA Ha Bcel 00J1aCTH OIpeieieH s (IIePUOIUIeCcKas).
Otser: C.

11. Which point lies in the third quadrant?
A. (-1,-2)
B. (-1,2)
C. (1,2
D. (1,-2)
[IpaBuabHBIA 0TBET: A
OO0bsicHeHHE:
Tperuit kBaapant: x <0uy <O0.
A: (-1,-2)—x=-1<0,y =-2 <0 =tperuii kBaapanT. v’
B: (—1,2) —x <0, y> 0 =BTOpOii KBaJ[paHT.
C:(1,2) —x >0,y >0 =mepBblil KBaJpaHT.
D: (1,-2) — x>0, y <0 =4eTBEPTHIil KBaJPaAHT.

12. The solution set of the rational inequality (x—1)/(x—2) <1 is

A. (2, +x)

B. [1, 2]

C. (—»,2)

D. (-, 1]

[paBuabHblii oTBeT: C
Oo0bsicHeHue:

Pemraem (x — 1)/(x —2) < 1.

Iar 1. [lepenocum 1 B 1eBy10 4acTh:
x—1)/(x—=2)—-1=<0
[(x—-1D)-x—-2)]/(x=2)<0
[x=1—-x+2]/(x—2)<0
1/(x—2)<0.
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ar 2. Ipo6s 1/(x—2) < 0 Torga u TOJIBKO TOTAa, KOI/la 3HAaMEHATE b OTPULIATEIICH:
X—2<0 =x<2.
OtBeT: (—o0, 2). Touka X = 2 uckioueHa (3HaMmeHarenb = 0).

13. Given that a, b, and ¢ form an arithmetic sequence and satisfy a + ¢ = 20, then b =
A. 10
B. 5
C. 20
D. 0O

[IpaBuabHBIA 0TBET: A
O0bsicHeHue:
B apudmernueckoii mporpeccun a, b, ¢ BEITOIHIETCS CBOMCTBO:
b=(a+c)/2 (b— cpennee apupmMeTHUECKOE KPAHUX YJICHOB).
[Moncrasnsiem: b=20/2 = 10.

14. The inclination angle of the line y = V3-x +10 is
A. 60°
B. 30°
C. 45°
D. 120°

[IpaBuabHBIA 0TBET: A
Oo0bsicHeHue:

Yron HakIIoHa 0 IpsiMoid y = kx + b ompezenseTcs yepe3 HakIoH k = tan(a).
3nech k = 3.

tan(a) = V3 = o = 60°.
(Ipu o € [0°, 180°), tan(60°) =3.)

15. Which of the following inequalities is correct?
A. 0,757(—0,2) > 0,75~(—0,4)
B. 374,5> 375
C. 2,IN(-2)> 1,2=2)
D. 2,17(2/3) > 1,2"(2/3)
IIpaBuabHbIi oTBeT: D
Oo0bsicHeHue:
IIpoBepsieM KaxK/1blil BADUAHT:
A:0,75"(=0,2) vs 0,75"(—0,4). OcuoBanue 0,75 < 1 ==¢yHK1Hs yObIBaCT.
—-0,2 >—0,4, noaromy 0,75"(—0,2) < 0,75"(—0,4). A HeBepHO.
B: 374,5 vs 375, OcHoBanue 3 > 1 =={yHKIHI BO3pacTaerT.
4,5 <35, nostomy 34,5 < 3”5. B HeBepHO.
C: 2,1M=2) vs 1,2(=2). f(x) = x(—2) = 1/x* yObIBaeT mus x > 0.
2,1 >1,2 =2,1"(-2) < 1,2(-2). C HeBepHo.
D: 2,17(2/3) vs 1,27(2/3). f(x) = x(2/3) Bo3pacTaer mis x > 0.
2,1>1,2 =2,1°2/3) > 1,2(2/3). D BepHo. v/



Go2china.ir Telegram: t.me/chinastudygp

16. If point P(1, y) lies on the terminal side of angle a and tan o = 2, then y =
Al
B. 12
C. \3
D. 2

IIpaBuiabHbli oTBET: D
Oo0bsicHeHue:
Touka P(1, y) nexxuT Ha TEPMUHAITLHOW CTOPOHE YTJIa L.
Ilo ompeneneHnto TaHreHca:
tan(a) =y/x=y/1=y.
Jano tan(a) = 2, cieoBaTeabHO y = 2.

17. Given that {a,} is an arithmetic sequence, and a: = 1, a: = 2, then az0:s =
A 2
B. 2025
C. 2024
D. 20

IIpaBuabHbIi 0TBET: B
OO0bsicHeHUe:
Haxoaum pa3HOCTB porpeccuu:
d=a—ai=2-1=1.
Oo6mas popmyna: a,=ar+(n—1)-d=1+(m—-1)-1=n.
IToacrasiasem n = 2025:
azo2s = 2025.

18. If the center coordinates of a circle are (—3, 2) and its radius is 4, then the equation of the
circle is
A. (xH3)2+ (y-22 =4
B. (x-3)+ (y+2r =4
C. (x3p+(y+2)=16
D. (x+3)* + (y-2)*=16
IIpaBuiabHblii oTBeT: D
Oo0bsicHeHUE:
CrangapTHOe ypaBHEHHE OKPY)KHOCTH C TICHTPOM (a, b) U pajiycom 1:
(x—a)*+(y—b2=r2%
Hentp (-3, 2),r=4:
(x= (3 +(y =2 =4
(x +3)+(y ~ 2 =16,

19. Given sin a = 3/5, and a is in the second quadrant, then cos o =
4/5

—4/5

3/4

-3/4

SOowp
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IIpaBuabHbIi oTBET: B
O0bsicHeHUe:
Hcmonb3yemM OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO:
sina + cos?a = 1.
cos’a=1—(3/52*=1-9/25=16/25.
cosa = +4/5.

Bo BTOpOM KBa/IpaHTe KOCHHYC OTPHIIATEIICH:
cosa = —4/5.

20. The domain of the function y = V(x—1) is
A. [1, +o0)
B. (1, +x)
C. (oo, 1]
D. (-, 1)
[IpaBuabHBIA 0TBET: A
Oo0bsicHeHue:
Oynkmus y = V(x — 1) onpesenena, KOraa MOAKOPEHHOE BHIPAKEHHE HEOTPHIATEIBHO:
x—1>20 =x>1.

OtBer: [1, +00) — 3aKpBITHII HHTEPBAJ, TOYKa | BKIIOUCHA.

21. Given the circle equation x> + y* + 2x — 2y = 0, then the radius of this circle is
A. 2

B. 112
C. \2
D. 1

[paBuabHblii oTBeT: C
Oo0bsicHeHue:
IIpuBOoMM ypaBHEHUE K CTaHAAPTHOMY BUJLY, BBLIEIISS IOJIHBIA KBaJAPAaT:
X2 +2x+y*—2y=0
X+2x+ 1)+ (y2 -2y +1)=0+1+1
x+1+(y-1)7=2
Lleutp: (—1, 1), pamuyc r=2.

22. If a is an acute angle, and sin o = \/3/2, then tan o =
A. 172
B. \3
C. 1/4
D. V3/3

IIpaBuibHbIi OTBET: B
Oo0bsicHeHue:

sin @ = V3/2 1 & — ocTpslil yroa =0 = 60°.
cos(60°) = 1/2.

tan(60°) = sin(60°) / cos(60°) = (V3/2) / (1/2) = 3.
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23. Given that the first three terms of a geometric sequence {a,} are 1, 2, and 4, then the
general formula of this sequence is

A. a,=2n

B. a,=8

C. a,=2"(n"1)
D. a,=2»

IpaBuiabHbliii oTBeT: C
Oo0bsicHeHue:
Haxonum 3HaMeHaTenb TeoMeTpUIeCKO MPOTrPeCcCHH:
q=a/ai=2/1=2.
Ob6mas popmyna: a, = ai - @N(n—1)=1 - 2(n—1) =2"(n—1).
IpoBepka: a1 =2°=1 v, aa=2'=2 v/, as=22=4 /.

24. Given a > b, then

A. 1/a<1/b

B. a?>b?

C. 52>5b

D. sina>sinb

HpaBuiabHbliii oTBeT: C
O0bsicHeHue:
IIpoBepsiem KaXk/pIii BApHaHT TIpH a > b:
A: 1/a < 1/b — neBepHo B o0miem ciydae. [lpumep: a=—1,b=-2 =1/(—1) > 1/(-2).
B: a?>>b?> — meBepHo. [lpumep: a=1,b=-2 =a?=1 <4 =Db%
C: 52 > 5b. @ynknums 5* ¢ ocHOBaHHEM 5 > 1 cTporo Bo3pacraer.
a>b =5">5b ¢ Bcerna BepHO.
D: sin a > sin b — HeBepHO, CHHYC HE MOHOTOHEH Ha BCEM R.

25. The distance from point P(—1, 2) to point Q(3, 1) is
A. V17
B. V13
C. 5
D. 5

IIpaBuabHbIA 0TBET: A
Oo0bsicHeHue:
dopmysia pacCTOSHUS MEXK]TY JIBYMSI TOUKAMMU:
d=[(x2—x1)? + (y2— y1)?].
IToncrasmsiem P(—1, 2) u Q(3, 1):
d=V[G-(Dpr+1-2y]
=\[4> + (—-1)]
=[16+ 1]
=17.

26. Which of the following statements about the function y = (1/2)* is correct?

A. The function is symmetric about the origin.
B. The function is symmetric about the x-axis.
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C. The function is monotonically increasing.
D. The function is monotonically decreasing.
IIpaBuiabHbIi oTBET: D
Oo0bsicHeHue:

Oynkiyst y = (1/2)* — nokaszarenbHasi ¢ ocHOBaHUeEM 1/2.
Tak kak 0 < 1/2 < 1, dbyHKIHMS CTPOrO YOBIBaET HA BCEH 00IACTH ONPEICIICHHS.

A: CuMMeTpHsi OTHOCHTEIBHO Hadasa KOOPHMHAT — HEBEPHO (3TO He HeuéTHAS (QyHKIMS).
B: CummeTpust OTHOCUTENBHO OCH X — HEBEPHO.

C: MOHOTOHHO BO3pacTaeT — HEBEPHO, TAK KaK OCHOBaHHE MEHbIIIE 1.
D: MoHOTOHHO yObIBaeT — BEepHO. v

27. If sin o = 1/4, then cos 20 =
A. —7/8
B. 1/8
C. 7/8
D. —1/8

[paBuabHblii oTBeT: C
Oo0bsicHeHue:
Hcnonbzyem hopMyity IBOMHOTO yriia:
cos 20 = 1 — 2sin®a.
[Moncrarnsiem sina = 1/4:
cos20=1—2"(1/4)?

=1-2-1/16
=1-1/8
=17/8.

28. The intersection point of the line li: y =2x+ 1 and the line L.: x+y+1=0is
A. (1/3,2/3)
B. (2/3,1/3)
C. (-1/3,-2/3)
D. (-2/3,-1/3)
IIpaBuabHbIil oTBeT: D
O0bsicHeHue:
IMoxcraBnsiem y = 2x + 1 B ypaBHeHue : x +y + 1 =0:
x+(2x+1)+1=0
3x+2=0
x =-2/3.
Haxonum y:
y=2-(=2/3)+1=-4/3+1=-1/3.
Touka nepeceuenus: (—2/3, —1/3).

29. The coordinates of the foci of the hyperbola x> —y>=1 are
A. (£V2,0)
B. (0, +2)
C. (0, +\2)



Go2china.ir

Telegram: t.me/chinastudygp

D. (£2,0)
[IpaBuabHBIA 0TBET: A
O0bsicHeHue:
CrannaptHast opma runepOosl: x*/a? — y¥/b? = 1.
3necraz=1,b>=1.
Jlnst runep6onsr: 2 =a2+b*=1+1=2, c=12.
DoKyChI pacroIoKeHbl Ha OCH X (TaK KaK OCh TPaHCBEpCalbHAs — FOPU30HTAIIbHAS).
Koopauuatel hokycos: (12, 0).

30. log: 32 + log1/2 32 =
A. -5
B. 10
C. 0
D. 5

[paBuabHblii oTBeT: C
Oo0bsicHeHue:
Breruncnsiem kaxuoe ciaraeMoe:
log2 32 =loga2(2°) = 5.
logi/2 32: ocHoBanue 1/2 = 2°(—1).
logi/2 32 = log2(32) / log2(1/2) =5/ (1) =-5.
CymmMa: 5+ (=5)=0.

31. Regarding the function y = cos x, which of the following statements is correct?
A. cos(x + )= cos x
B. This function is an odd function
C. This function is monotonically increasing on the interval [0, 7]
D. This function is a periodic function with period 27
IpaBuwiabHblii oTBeT: D
Oo0bsicHeHUE:
A: cos(x + m) = —cos X # cos X. HeepHo.

B: cos(—x) = cos x = f(x), 3HaUUT y = cos X — 4€THas, He HeuéTHas. HeBepHo.
C: Ha [0, n] kocunyc yosiBaer ot 1 10 —1. HeBepHo.
D: ®ynKIms cos X nepuoandHa ¢ nepuogom T = 2w, v/ BepHo.

32. Regarding the parabola y? = 4x, which of the following statements is correct?
A. It passes through the point (—4, 4)
B. Its axis of symmetry is x = 0
C. The coordinates of its focus are (+1, 0)
D. The coordinates of its focus are (1, 0)
IpaBuwiabHblii oTBeT: D
Oo0bsicHeHue:
[Tapabomna y? = 4X uMeeT CTaHIAPTHBIN BUJ y* = 2pX, e 2p =4 =p = 2.
®oxkyc HaxomuTcs B Touke (p/2, 0) = (1, 0).
IIpoBepsiem BapUaHTBHIL:
A: IlpoBepum (—4, 4): 42 =4 - (—4) =16 = —16. HesepHo.
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B: Ocbk cummerpun — och x (y = 0), a me x = 0. HeBepHo.
C: ®okyc oquH, He 1Ba. HeBepHo.
D: ®okyc B (1, 0). v BepHo.

33. Which of the following lines is perpendicular to linel: x +y +3 =0?
A y=-2x+1

B. y=x+3

C.y=1-x

D. y=2x+1
IIpaBuibHbIi OTBET: B
O0bsicHeHue:

Haxomauwm Hakion mipsimoit 1: x +y + 3 =0 =y = —x — 3, HaxmoH ki = —1.
Ycnosue nepnenaukymsapaoctu: ki - ko =—1.

D) k=-1 =k =1.
Nmem npsiMyto ¢ HaKJIOHOM 1:

B:y=x+ 3 umeer HakioH 1. v/

34. Given cos a =—1/2, a € (n/2, ), then the value of sin(a/2) is
A. =32

B. V3/2
C. 12
D. —1/2

IIpaBuabHbIi 0TBET: B
O0bsicHeHue:

cosa=-1/2,a € (n/2, 1) =0 = 27/3.

Torma /2 =7/3 € (n/4, m/2) — ocTpsIii yrod.

sin(m/3) = V3/2.

AJbTepHaTHBHO Yepe3 popMyIly MOJIOBHHHOTO yIiia:
sinf(a/2) = (1 —cosa)/2=(1—(=1/2))/2=(3/2)/2=3/4.
sin(a/2) = V(3/4) =3/2.

Tak Kak 0/2 € (w/4, 1/2), 3HAYCHHE TOTOKUTETBHOE: \3/2.

35. Given sin(n/4) = \/2/2, sin(7/6) = 1/2, we can obtain cos(n/12) =
A. No/4

B. (V6+\2)/4
C. (N6+v2)/4
D. (1+\3)/4

IIpaBuabHbIi 0TBET: B
O0bsicHeHue:

3ameruM: ©/12 = /4 — /6.

Hcnons3yem (popMyiTy KOCHHYCa Pa3HOCTH:

cos(m/4 — m/6) = cos(n/4)-cos(n/6) + sin(n/4)-sin(n/6).
Tloncrapisiem 3HaUYECHUS:

cos(m/4) =2/2, cos(n/6) =3/2,
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sin(n/4) = \2/2, sin(n/6) = 1/2.
= (\2/2)(V3/2) + (N2/2)(1/2)
=6/4 +2/4

= (V6 +2)/4.

36. Which of the following functions is identical to y = |x|?

A y=7 ()
B.y= (\x)?
C.y=x

D. y=1(x?

IIpaBuiabHbli oTBET: D
Oo0bsicHeHue:
Nmewm dyHKIMIO, COBIMAAAOINIYIO ¢ y = [X| 0 (hopmMyIie U 00IacTH onpeesIeHusl.
A:y =% (x*) =x mnsa Bcex X. O6nacTh (—00,400), HO 3HAYEHHUE PABHO X, a HE |X|.
B: y = (Vx)? = x, HO onpe/eseHa TonpKo npu X > 0. He conazaer c [x|.
C: y =x — npsiMasi, He paBHa |x| mpu x < (.
D:y=(x?) = x| ans Bcex x € R. v

37.If a is an acute angle and cos o = 1/2, then sin(0/2) =
A. £\3/2
B. £1/2
C. 32
D. 12

IIpaBuiabHblii oTBeT: D
Oo0bsicHeHue:
cos o= 1/2, a ocTpbiii ==0 = 60°.
Torna a/2 = 30°,
sin(30°) = 1/2.
ANBTEpHATHBHO Yepe3 GopMyIy:
sin?(a/2) = (1 —cos a)/2 = (1 — 1/2)/2 = 1/4.
sin(0/2) = 1/2 (monoxuTenpHOE, Tak Kak o/2 = 30° ocTpbIii).

38. Regarding the parabola y* = —x, its directrix equation is

A x=1/2
B. x=-1/2
C. x=1/4
D. x=-1/4

paBuiabHbliii oTBeT: C
O0bsicHeHue:
[Tapabomna y? = —x: 3anmiieM B Buje y> = —4p-x, rae 4p =1 =p = 1/4.
Ock cuMMeTpHuH — OCh X; 1apadoiia OTKPHITA BICBO.
Doxkyc: (—p, 0) =(—1/4, 0).
JupexTtpuca — npsiMasi, mapajuiesbHasi OCH y:
x=p=1/4.
[IpoBepka: aAupeKTpuca Bcerja o Ipyryio CTOpoHy OT (POKyca OTHOCHUTEIBHO BEPILUHBI.
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39. Given (cos a — sin a)/(cos a + sin a) = 1/3, then tan a =
A. 172
B. 1/4
C. 2/3
D. 1/3

IIpaBuiabHbIiA 0TBET: A
Oo0bsicHeHue:
JenuM daucnuTens U 3HaMEHaTeb Ha COS O
(1 —tan a)/(1 +tan a) = 1/3.
[TepemHOX)aeM KpecT-HAKPECT:
3(1 —tan o) = 1(1 + tan a)
3—-3tana=1+tana
2=4tana
tan o = 1/2.

40. If a sequence {a,} satisfies a: =1, a, = 1/(1 + 1/a,-1) (n = 2), then a0 =
A. 50
B. 1/100
C. 1
D. 100

IIpaBuiabHbIi 0TBET: B
Oo0bsicHeHue:
Boruncium nepsble HECKOIBKO YIEHOB:
ar= 1.
a=1/(1+1/1)=1/2.
as=1/(1+1/(1/2))=1/(1 +2)=1/3.
as=1/(1+1/(1/3))=1/(1 + 3) = 1/4.
3aKOHOMEpPHOCTE: a, = 1/n.
CrenoBatenbHO: aioo = 1/100.

41. Regarding the logarithmic function y = log, x, which of the following statements is correct?
A. The domain of this function is (—o, +o)

B. When a > 1, it is a monotonically decreasing function on its domain
C. When a > 1, for any x > 0, log, x > 1 holds
D. When 0 <a <1, it is a monotonically decreasing function on its domain
IIpaBuiabHbli oTBET: D
Oo0bsicHeHue:
AHanu3 BApUaHTOB:
A: Obnacth onpeseneHus log, X — tosibko X > 0, To ecth (0, +o0). HeBepHo.
B: IIpu a > 1 norapudm MOHOTOHHO Bo3pacTtaer. HeBepHo.
C:llpua>1u0<x<1:log,x <0< 1. HeBepHo B 00111eM cirydae.
D: ITpu 0 < a < 1 norapudmuyeckas GyHKIMs MOHOTOHHO yObiBaeT. v/ BepHo.
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42. Regarding the ellipse x*/4 + y?/20 = 1, which of the following statements is correct?
A. The coordinates of its foci are (0, +4)
B. The coordinates of its foci are (+4, 0)
C. Its vertices are (£4, 0) and (0, £20)
D. The lengths of its major and minor axes are 20 and 4, respectively

[IpaBuabHBIA 0TBET: A
Oo0bsicHeHue:
Ommuric x¥/4 + y*/20 = 1: a2 =20, b*> = 4 (a> > b?> ==0oub11as OCh B/IOJb V).
c?=a?—-b*=20—-4=16,c=4.
doxycsl Ha ocu y: (0, +4). v
IIpoBepsiem pyrue BapuaHThI:
B: ®okychl Ha ocu X — HEBEpHO (0O0JIbINAS OCh BJOJb ).
C: Bepumnsr: (0, £Y20) u (£V4, 0) = (0, £2V5) u (£2, 0), a He (+4,0),(0,£20).
D: INonyocu a = V20, b =2; ocu 2a =2Y20 u 2b = 4. HesepHo.

44. If a line is perpendicular to the line li: x + 2y + 4 = 0, and passes through the intersection
point of the lines I:: x +y +1=0 and ls: 2x +y — 1 =0, then the equation of | is
A x+2y-3=0
B. 2x+y—5=0
C.2x-y-7=0
D. x—2y—-1=0
IpaBuiabHbliii oTBeT: C
Oo0bsicHeHue:
ar 1. Haxoaum Touky nepecedenus | u 1s:
L:x+y+1=0 =x+y=-1.
L:2x+y—-1=0 =2x+y=1.
Beruntaem: 2x +y)—(xty)=1—(-1) =x=2.
y=—1l—-x=-1-2=-3.
Touka nepeceuenus: (2, —3).
Iar 2. HaxoauM HaKJIOH NPSMOH, MepreHAuKyIsIpHoi it X + 2y +4 = 0.
Haxion Li: ki =—1/2.
[MepnienuKymsipHbId HakIoH: k = —1/ki = 2.
IHar 3. YpaBHeHue nckoMoii npsimoii uepes (2, —3) ¢ HaKJIOHOM 2:
y=(-3)=2(x-2)
y+3=2x—-4
2x—y—7=0.

45. Given O is the coordinate origin, and A and B are two points on the plane, P is the
midpoint of AB, then vector~ OP =

A. (12){ OA+" OB)

B.” OA+" OB

C.” OB-" OA

D. (12){ OB-" O0A)

IIpaBuiabHbIiA 0TBET: A

-

Oo0bsicHeHue:
P — cepenuna orpeska AB.
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[lo mpaBuily BEKTOPHOTO CIIOKCHHUS:

T OP=" OA+" AP.

Taxk xak P — cepenmna AB:

T AP=(1/2) AB=(1/2)( OB-" OA).
IToncrasisiem:

T OP=" OA+(12){ OB—" 0A)

=" OA+(1/2) OB-(1/2) OA
=(1/2) OA+(12) OB

=(12){ OA+" OB).

46. If a complex number z satisfieszZ?=1andz# 1,then 1 +z+ 7>+ ... + 7°¥ =
A. (1£\31)2
B. (—1+\31)/2
C. 1
D. i

[paBuabnblii oTBeT: C
Oo0bsicHeHHE:

7> =11z # | =z sBnsiercs NPUMHTUBHBIM KYOHUECKHM KOPHEM U3 €INHHIIBL.
s takux z Beimonusercs: 1 +z+z>=0.
Cuuraem cymmy 1 +z+ 7>+ 7> + ... + 7, (Bcero 1000 ciaraemsix: z°, 7'
I'pynmupyem no tpu: 1000 =3 x 333 + 1.

333 monnsie rpynmsl: (1 +z+7%) x 333 =0 x 333 =0.

OcraBmuiics WieH: Zy,’ = (z°)*333 = 17333 =1.
Htoro: 0+ 1=1.

s eees Zn®).

47. Given an arithmetic sequence {a,} satisfies 3(az + as) + 2(as + a0 + a14) = 24, then Siz =
A. 104

B. 52
C. 39
D. 26

IIpaBuiabHbli oTBET: D
Oo0bsicHeHue:

Hcnonb3yem cBoiCTBa apru(METUIESCKON TIPOTPECCUMU.
a2+ as =224 (CUMMETPUS OTHOCHUTEIIBHO a4).

as + a0 + a1 = 3a10 (71 3 WICHOB CPEHEE PABHO alo).
Iloncrasnsiem B yciaoBHeE:

3-2a+2 3a0=24
6as + 6aio =24
as+awn=4.

Haxonum Si3 — cymma niepBbix 13 4iieHOB:
Si3=13/2 - (a1 + a13) =13 - a7 (cpenHwmii 4ieH).
a7 = (as + aw)/2=4/2=2.

Si3=13-2=26.

48. The Chinese zodiac, also known as Shéngxiao, are twelve animals used in China to
represent years, in order: Rat, Ox, Tiger, Rabbit, Dragon, Snake, Horse, Goat, Monkey,
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Rooster, Dog, and Pig. For example, people born in 1984, 1996, and 2008 were born in the
Year of the Rat; people born in 1985, 1997, and 2009 were born in the Year of the Ox, and so
on. The probability that at least two out of three randomly selected people share the same
zodiac sign is

A. 17/72

B. 1/12

C. 55/72

D. 143/144

IIpaBuiabHbIiA 0TBET: A
O0bsicHeHue:
Hcnonezyem nononnenue: P(xots Ob1 2 onnHakoBbix) = | — P(Bce TpH pa3HbIX).
Brerancnum P(Bce Tpu 3HaKa pasHbIe):
1-i1 genmoBeK: I000H 3HAK ==BepOsATHOCTH 12/12 = 1.
2-ii 4eTIOBeK: IPYTroi 3HaK ==BepOsATHOCTH 11/12.
3-ii genoBek: emg Ipyroi 3HaKk ==BeposTHOCTH 10/12.
P(Bce pazubie) = 1 x (11/12) x (10/12) = 110/144 = 55/72.
HWroro:
P(xots Ob1 2 onmuHAKOBEIX) = 1 — 55/72 = 17/72.



