SG GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VONG TiNH THPT
KIEN GIANG NAM HOC 2020-2021

PE THI CHINH THUC Mén: TOAN ‘
Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi: 18/3/2021
(Dé thi c6 01 trang, gom 04 bai)
Bai 1. (6,0 diém)

2y —x = 2(x—1)2+2

Cau 1. (4,0 diém) Gii hé phuong trinh trén tap s thue.

1
=2(y—z)+1
-1 (y )
Cau 2. (2,0 diém) Cho z,y, z 14 cac s duong théa man z* + y* + 2> = 1. Tim gi4 tri nho nhit cua
2 , T Y 2
biéu thuc P = -+ + ..
v+ 2+ P+
Bai 2. (5,0 diém)

Cau 1. (1,5 diém) Giai phwong trinh \/5 sin2z + 1 —cos2z = \/l_’; sinz + 3cosz trén tap sb thuc.
’ o 10
Cau 2. (1,5 diém) Tim s6 hang chita z* trong khai trién (1 -z —z?) .

Cau 3. (2,0 diém) Cho Iu6i 6 vuéng 4 x 6 gdm 24 diém nhu hinh v&. Chon ngéu nhién 3 diém
tir 24 di€m trén ludi. Tinh x4c suat d€¢ 3 diém dugc chonrala 3 dinh cia mot tam giac.

Bai 3. (4,0 diém)

, 8 .
Ciu 1. (2,0 diém) Cho day sb (u, ) théamén v, =3,u,, = LtS N,

o 2u + 1’

Tim s hang tdng quat u .

Cau 2. (2,0 diém) Tim tét ca céc ham s6 f(z) thoa f(xf(y) + 2::,-) =1y +3f(z)-2Vz,y R,
Bai 4. (5,0 diém)

Ciu 1. (3,0 diém ) Trong mit phing Ozy cho dudmg tron (C ) : (z - 1)2 + (y + 2)2 =4 va duong
thing d : 2z — 3y — 8 = 0. Goi 4, B 1a hai giao diém ctia dudng thing d va dudmg tron (0) , M 1adiém di
dong trén duong tron ( khéc A, B ). Tim toa dd M dé dién tich cua tam giac ABM 1a 16n nhét.

Ciu 2. (2,0 diém ) Cho dudng tron (0) duong kinh AB . Trén cung AB liy diém M (M khic Ava
B) va I Jadiém thudc doan O4 (I khéc 4 va O). Trén nira mit phang b AB c6 chira diém M, ké céc tia tiép tuyén
Ax, By v6i dudng tron (0) .Qua M ké dudng thing vubng goc véi IM, dudng thing nay cit Ax, By 1an luot tai C
va D. Goi E la giao diem ctia AMv6i IC, F1a giao diém ctia BM véi ID. Chimg minh ring: ME.MB = MA.MF .

HET

Ghi chu:
o Thi sinh khéng duoc st dung tai liéu va mdy tinh cam tay.
e Gidm thi khong gidi thich gi thém.
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(Huong dan cham co 07 trang)
A. HUGNG DAN CHAM |
Ngoai cdc kién thitc trong chwong trinh Chu,d’n va Néng cao, néu hoc sinh c6 s dung cdc kién thirc phé
bién trong tai liéu chuyén Todn cia Nha xudt ban Gido duc, cdc chuyén dé boi dudng hoc sinh gidi... thi
giam khao xem xét cho diém twong rng néu cdch gidi logic va dung.
B. DPAP AN - BIEU PIEM

<R
Bai | Cau Noi dung (l;ilée;ll
Bai 1 2y-x=\2(x-1)+2
a('6"0) Giai h¢ phuong trinh { |
1¢m : —=2(y-x)+1
x—1 (y x)
o 2y—-x>0
biéu kié
2y—x=,’2(x—1)2+2
Hé phuong trinh &3 cho tuong duong véi 1
—:(Zy_x)_.(x_l) 0.5
x-1
2
L fa=2y-x U Lk C b
Caul |Pat bex_1 khi d6 hé phuong trinh tr& thanh l—a—b
40 b
diem) a=m 0.5
&9 1
a=b+—
{ b
[, 1
b+3=x/2b2+2 b +1=b2b> +2
<9 1 = 1
a=b+— a=b+—
b b
[Jp? +1(\/b2 +1 —bﬁ) =0 0.5
=2
1
a=b+—
al b




(
Vor+1-bv2=0 [Jo2+1=bf2 |P>0=a22
& 1 e 1 C><b2+1=2b2
a=b+— a=b+— ]
b b LCl=b+g
( 0.5
a>2,b>0
&b =1
a=b+l
{ b
a=2 .
= (théa mén) 0.5
b=1
2y—-x=2 =2
Nén ta dugc y—x ¥ 0.5
x-1=1 y=2
Vay nghiém cua hé phuong trinh la (2;2). 05
Cho X, y,z la cac sb duong thoa mén x° + y* + z> =1. Tim gi4 tri nho
. \ X z
nhét cia bieu thitc P=———+ 2y ) =
y +z5 z2+x" x"+y
x2+y2+zz=l nétn O<x<l1,
0.25

Vi x>0,y>0,z>0 wva
O<y<l;0<z<l.

Ap dung bt ding thitc AM-GM cho bd ba 2x*,1— x*,1—x*,tacé

2x? +(1—x2)+(1—x2)23,3/2x2(1—x2)2
Cau2. | =2>332x (1-x*)

(2,0
diém)
2 22 _ 4
=>x (l—x) <—
27
2
=>x(l-x*)<—
(1-#)<5%
3\/§xs ! 3\/§xzs ad 3\/§x23 ad
2 1-x? 2 1-x* 2 Y +7?
SR
y +z 2

0.5




; 33 . 0.5
2=z (3)
x +y 2
Cong timg vé (1),(2),(3) vachay x° +y2 +z% =1 ta duoc
X - y z 3\/§ 0.5
Pttt 52
yi+z° zZ+x" x4y 2
C s . 3 33
Bai 2. Dau bang xay ra khi x=y=Z=T nén GTNN cuaP la 5
5,0 0.25
diem)
Giai phuong trinh J3sin2x+1-cos2x=~/3sinx+3cosx trén tap sb
thuc.
V3sin2x—+/3 sinx = cos 2x +3cos x 1
& 2+/3 sin xcosx —/3sinx = 2cos? x + 3cos x — 2
& 3 sinx(2cosx —1) =2cos® x—cos x + 4 cos x—2 0.5
< /3sinx(2cosx —1) = cos x(2cos x—1)+2(2cos x 1)
Ciu 1 @(2cosx—1)(«/§sinx—cosx—2)=0
(IAS 2cosx—-1=0
diem) | o
VBsinx—cosx-2=0
+/2cosx—1‘=0<:>cosx=% 0.5
T
c>x=i—3—+k27r,keZ
+/J§sinx—cosx—2=0<:>sin(x—%)=1
0.5
©x=123£+k27z,kez
Tim s6 hang chita x* trong khai trién (l—x—xz)lo.
Cau 2. ” ”
(1.5 |Taco (l—x—xz) =((1—x)—x2) )
diém) 0 10 4 9 2 2 8 4 10,410 20 0.5
=Cp(1-x) =Cl(1-x) x*+C, (1-x) x* +....+(-1)°Clex
Do d6 sé hang chira x* 1a 4 =C2C4x* —C\C2x2x? +CLCx* =-105x*. | 1.0




Ciu 3.

2,0
diém)

Cho u6i 6 vudng 4x6 gom 24 diém nhu hinh v&. Chon ngéu nhién 3
di€ém tir 24 diém trén ludi, Tinh x4c suat d€ 3 diém dugc chonrala 3 dinh
cua mot tam giac.

Xét phép thir: “Chon ngau nhién 3 diém tir 24 diém trén lué6i”.
Ta duoc sé phan tir clia khong gian méu 1a n(Q)=Cj, =2024
Goi A 1abién cb: “3 diém chonrala 3 dinh cia mot tam giac”.
Céc truong hgp 3 diém duoc chon thang hang:

0.5
Chon 3 diém cung thudc doan thing song song hodc tring doan 4B c6
4.C; =80 cach.
A B
D : C
Chon 3 diém cing thudc doan thing song song hodc trung doan AD c6
3 _ /
6.C, =24 cach. 0.5
A
B
D C
Chon 3 diém cing ndm trén cic dudmg chéo cia cac hinh vudng c6
0.5

4.C; +6.C; =28 cach.




A B

Chon 3 diém cung nam trén cac dudng chéo cuia cac hinh chir nhét tao bai
hai hinh vuéng lién k& c6 8.C; =8 céch.
| | |

| g
S

0.5
D‘//¢ T \-5"
Viy xéc suit ciia biéncbd 4 1a P(A4)= 2024-80-24-8 =§.
2024 95
Bai3 Caul o L u +8 .
(‘2’0 @0 Cho day so (“,.) théa mén v, =3,u , = 2+ 1,n € N . Tim s6 hang
diem) | diém) tdng quat u.
Véiy = Y8
"o2u  +1
8 -3 6
Tacé: u —2:M—Q@U g Ut , 05
" 211,"_1 + " 2u"_1 +1 y
+8 5 10
Un+2=L+2<:>u +2: un—1+ ,
2“’,,_1 + 1 " 2un_l + 1
Suy ra,
u —2 _ —Elun_1 +6 _—_3 (A _ -3 : v, —2
u +2 5“."—11 +10 5 u _, -+1-2 5) u_,+2 05
I ) T 1
s ) w+2 55
3 n—1
1 3 n—1 10+2[:5—]
-3
5—|—2
0,25

Thir lai ta thdy ding.




V4y, sb hang tng quat cna day (“,.) lay =

0,25

Ciu2 | Tim tht ca chc ham sb f(z) thoa
d‘fé;"n) f(af () +22) = xy+3f( )-2Vz,y e R
Cho z = 0, ta duoc f( )= 1
Chox:l,taduqcf( (v) + )_y+3f()—2(1) 0,25
Pty = —3f (1), suyra (1) & f(f(—3f(1)) + 2) = —2(2) 025
bit a = f(—3f(1))+2,suyra
‘ (2)@f(a)+2=0®xf(a)+2z=0®f(zf(a)+2a;)=f(0) 0,50
@f(xf(a)+2a:):1@am+3f(z)—2=l@f(x)=—%x+l
Pit c=——§,taduqc f(z)=cz+1 0,25
Két hop f(:z:):c:z:—}—lvé f(mf(y)+2x)::cy+3f(a:)—2,taduqc:
c(xf(y)+2:1:)+1=xy+3(ca:+1)—2
@cmf(y)+2ca:+1=xy+3ca:+1®c:r(cy+1)+2cx=zy+3c:v 0,50
& oy =2y & c = +1.
Tacé cachaim sb f(z) 1a f(z)=z+1 va fle)=—-z+1
Thir lai ta thiy dung.
Viy c6 hai ham s6 théa yéu clu bai todn la f(z)=z+1 va 0.25
f(x)=—m+1.
Bai 4 Cau1l Trong mat phéng Ozy cho dudng tron (C) : (x—1)2 +(y+2)2 =4 va
5,0 3,0 . . . g X
diém) diém) duong thang d:2z — 3y — 8 = 0. Goi A, Bla hai giao di€ém ctua dudng

thing d va dudmg tron (C), M la diém di dong trén dudng tron ( khéc 4, B
). Tim toa &0 M dé dién tich cua tam gidc ABM 1a 16n nhit.




0,25

Toa d) tAm cia dudng tron (C ) la I (1; —2) . Vi toa 46 I théa man phudng

, , 0,25
trinh dudng thang d nén dudng thiang d qua tdm cia dudng tron (C’ ) . ’
Do d6, tam gidc ABM vudng tai M. §S,, = %MA.MB , ma
2 2
MA® + MB® > 2MAMB « MA +MB  MAMB 1, 46 dien tich | 0,50
2 2
16n nhét tam gisc 4BM1a AT MB" 4ia nay xay ra khi MA = MB
Khi d6 M thudc dudng trung truc cua doan thiang 4B . Goi dudng thang qua
Ivavudng goéc véi duong thingdcoédang A:3z+2y+d=0.Vil €A 0.50
b
nén31+2(-2)+d=0«d=1.Vay A:3z+2y+1=0(1)
Goi M 1a giao diém cua dudng thing A va duodng tron (C) , toa d6 M 13
3z+2y+1=0 0,50
nghi€ém cua hé: 2 2
(z-1) +(y+2) =4
__B+afis | _13-413
13 13
= A% .
26+6V13 . —26 +6v13 0,50
13 13
Vay ¢6 hai diém M théa yéu cAu bai toan.
o |13+418 26+6V13| | (13-4413 —26+ 6413 0,50
o137 13 [ o137 13 [

Ciu 2
(2,0
diém)

Cho dudng tron (0) dudmg kinh AB . Goi M 14 diém thuoc cung AB (M khac
Ava B)val ladiém thudc doan O4 (I khac A va O) Trén nita mit phing boy
AB c6 chira diém M, ke cac tia tiép tuyén Ax, By v6i duomg tron (0) .Qua M ké
dudng thang vudng goc véi IM, duong thang nay cit Ax, By l4n Iuot tai C va D.
Goi E 1a giao diem cia AM véi IC, F 1a giao diém ciia BM v6i ID. Chitg minh

ring: ME.MB = MA.MF




0,25

Chimg minh duoc cac t gide ACMI, BDMI ndi tiép

0,25

~ o~

I = ~ —~~ —~ _— —~ —~
Do d6: _ ﬁ}=>11+12=,4,+3,.MaA2+BZ=90°va
I,=5

:4\l+:4;+1’3\,+f?; =180° =>Z+f; =90° .
=> EIF = EMF =90° . Tt gidc MEIF ndi tiép duomg tron.

0,50

Mait khéac,

Vi tir gidc MEIF ndi tiép nén 1, = F, ; tir gidc ACMI ndi tiépnén I, = 4

Trong (O) thi 79: = :4\] (gbc ndi tiép va géc tao bdi tia tiép tuyén va day cung
) —

cuing chan cung AM )

Dods,B, =F .

0,50

Xét hai tam giac AMEF; AMAB ,taco:

B, = F, (chimgminhtrén); M chung, Suyra AMEF dngdang AMAB (gbc
— g6c) '
ME MF

S —— =" & ME.MB = MA.MF (dpcm).
uyra,MA B & (dpcm)

0,50

HET




