SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VONG TINH THPT
KIEN GIANG NAM HOQC 2021-2022

DPE THI CHINH THUC Mén: TOAN
Thoi gian: 180 phit (khéng ké thoi gian giao dé)
 Ngay thi: 25/3/2022
(Pé thi co 02 trang, gom 05 bai)
Bai 1. (5,0 diém)

Cau 1. (1,0 diém) Giai phuong trinh: x° —7|x|’ =8 =0 trén tap s6 thuc.

Cau 2. (2,0 diém) Giai bat phuong trinh: x> —2x+2—3+v/x> —2x <0 trén tap sb thuec.
X+yy—-4=2

J +ax+y+2 y—d=4—xy—4

Céu 3. (2,0 diém) Giai hé phwong trinh: { (x,yeR).

Bai 2. (4,0 diém)

Céu 1. (2,0 diém) Tim tt ca cac nghiém thuc ctia phuong trinh: 8cos® x = 6cosx + J2cosx+2
trén doan [0;7].

Cau 2. (2,0 diém) Ban Anh viét mot diy cac ky tu ngau nhién tir trai sang phai trén hang ngang
vao mot tim bia (mdi tAm bia 13 mot ddy cac ky tu). Day ky tu gdm 4 chit cai va 3 chit sd. Hai chir
c4i dau duoc léy tu tap {Q; T; X; L}. Hai chir cai tiép theo duoc léy tu tap {G; V; b; M; C}. Baky
tu chir s6 duoc léy tu tap {1; 4; 3}. Méi ky tu chi dugc viét ding mot 1an tir cac tap néu trén. Ban
Lan chon ngﬁu nhién mot tAm bia ma ban Anh da viét. Tinh x4c suit dé ban Lan léy duogc tAm bia
c6 ghi mot trong cac tir “QT”; “XL”; “GM”; “VD”; “CV” hoac “314”.

Bai 3. (3,0 diém)
Cau 1. (1,5 diém) Cho day sé (x,) x4c dinh nhu sau x, =7;x

1 =9x —9x2 +3x,,Vne N . Tim
s6 hang tong quat x .

Céu 2. (1,5 diém) Hoi c6 bao nhiéu cach chia tap hop sb X = {1;2;3;...;2022} thanh ba tip con
tach roi nhau dé khong tap nao trong ) ching chtra mot cap s6 tu nhién lién tiép‘?
Bai 4. (3,5 diém)

Céu 1. (2,0 diém) Cho a,b,c 1a cac sb thuc duong théa man a” +bc+ca =3 va ¢* +ab<2ca.

Tinh gi4 tri 16n nhat cta biéu thirc 7 = a” +2b+2c .

f(3-2x)+3g(3-2x)=4+

B

v6i moi s thuc x # %,x #0. Tinh § =2022.1(2022)+2023.¢(2023).

Cau 2. (1,5 diém) Cho ham sé f(x) va g(x) thoa



Bai 5. (4,5 diém)
Céu 1. (2,5 diém) Trong mat phang voi hé truc toa dd Oxy cho diém M (—2;1).
a) Viét phuong trinh duong thing A di qua diém M va hop véi truc Ox mot goc 60°.
b) Puong thang d qua M va cat hai tia Ox',Oy lan luot tai 4, B. Viét phuong trinh dudng

thang d sao cho tam gidc OAB c6 dién tich nho nhat.

Cau 2. (2,0 diém) Cho hai dudng tron (O,,R,) va (O,,R,) (ban kinh R, < R,) cit nhau tai hai
diém A,B phan biét va diém O, nam ngoai (0,). Piém M 14 diém chinh giita cung 4B clia (0)
(M nim bén trong (0,)). Mot day cung khong phai 1a duong kinh, MP cua (O,) cit (0,) tai diém
O (Q nam trong (0,)) va diém con lai tai R. Goi ¢,,z,, 1an luot 14 tiép tuyén cta (0,) tai diém
P,.M va i, la tiép tuyén cua duong tron (O,) tai Q. Goi F' la giao diém cia MP va AB, hai
diém S,T e (0,) sao cho SR//AB, RT//t,.Ching minh rang Q 14 diém chinh giita cung @ ctua
(0,) va dudng tron ngoai tiép tam gidc dugc tao boi ba duong thang tp,t, va AB tiép xtic véi

duong tron (0,).

Ghi chu:
e Thi sinh khéng dwoc sik dung tdi liéu va may tinh cam tay.

e Giam thi khong giai thich gi thém.



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VONG TiNH THPT

KIEN GIANG NAM HOQC 2021-2022
HUONG DAN CHAM Mén: TOAN ‘
PE THI CHINH THUC Thoi gian: 180 phut (khong ké thoi gian giao dé)

Ngay thi: 25/3/2022
(Huong dan cham co 06 trang)

A. HUONG DAN CHAM

- Néu thi sinh 1am bai khong theo cach néu trong dap an nhung dang thi van cho du sé diém ting
phan nhu huéng dan quy dinh;

- Viéc chi tiét hoa (néu c6) thang diém trong huéng din cham phai dam bao khong lam léch huéng
dan chim;

- Sau khi cong diém toan bai thi van giit nguyén sb diém, khong duoc 1am tron.

B. DAP AN — BIEU PIEM

Bai | Cau Néi dung Bicu
diem
Bail. | 1. | Giai phuong trinh x°~7|x] ~8=0 (1) trén tap s6 thuc
50 | (1,00) — 3
diém) bat u = |x ,u20 0.25
Thay vao (1) ta dugc u” —7u—-8=0 0.25
u=3_8 )
& { { So voi diéu kién nhan u = 8. 0.25
u=-
=) =8 x=12. 0.25
2. | Giai bt phuong trinh x> — 2x+ 2 —3+/x* — 2x < 0 trén tap sd thuec.
200) Fpidn kien: x € (—o0;0]U[2:+0) 05
biat t =+/x* -2x,1>0. Bét phuong trinh da cho tré thanh 0.25
P -3t+2<01<1<2 0.25
P-2x-1>0
{\/xz N
& Sx"-2x-4<0 0.25
[.2
X' -2x<2 x<0,x>2
xSl—\/E,x21+\/§
& 1—\/§£x£1+\/§ 0.5
x<0,x>2
Tap nghiém cua bat phuong trinh 14 S = [1—\/5;1—\/5} u[l +/2:1+ \/g] 0.25
3. N X++y—4=2 1)
(2,0d) | Giai hé phuong trinh (x,yeR).
X +ax+y+20y—4=4-xy—4(2)
Diéu kién: y >4 . 0.25
Rut bién y tir (1) ta duge y=(2-x) +4=x—4x+8 véi x<2 . 0.25
Thay y vira tim duogc va |y —4 =2 —x vao (2) ta duogc
0.5
\/xz +4x+(x2 —4x+8) +2(2—x):4—x(2—x)




SN2 +8 =x7 0.25

o xt-2x"-8=0 0.25
x’=4 x=2=>y=4

& = . 0.25
x2==2 x=-2=y=20

Vay hé phuong trinh c6 hai nghiém (x; y) 1a (2;4),(-2;20). 0.25

Bai 2. 1 Tim tat ca cac nghiém thuc cia phuong trinh 8cos® x = 6cosx ++/2cosx +2 (1)

4,0 1 @2,00) | sy doan [0;7].

diém)
Ta c6 (1) < 8cos’ x—6cosx = /2(cosx+1) 0.25
c>2(4cos3x—3cosx):,/4coszg 0.25
X, x

<:>200$3x:20055 (vi xe[0;7], COSEZO) 0.5

3x=2+k2r x:k%”
o 2 (kneZ). < (k.neZ). 0.5

X 4

3Ax=——+n2n xX=n—=

2 7

4

Vi x e[0;7] nén ta dugc )C:O,x:4?7r,)c:77r 0.5

2. | Ban Anh viét mot day cac ky tu ngdu nhién tir tri sang phai trén hang ngang
(2,0d) | vao mot tim bia (mdi tAm bia 1a mot ddy cac ky tw). Day ky tu gdm 4 chit cai
va 3 chit sb. Hai chit cai dau duoc léy tur tap {Q; T; X; L}. Hai chir cai tiép theo
duoc léy tu tap {G; V; b; M; C}. Ba ky tu chir s6 duoc léy tutap {1; 4; 3}. Mbi
ky tu chi duoc viét ding mot lan tir cac tap néu trén. Ban Lan chon ngau nhién
mot tAm bia ma ban Anh di viét. Tinh x4c suét dé ban Lan léy duoc tam bia co
ghi mét trong cac tr “QT”; “XL”; “GM”; “VD”; “CV” hoac “314”.

Buwéc 1: Chon 2 chit cai dau tir {Q; T; X; L} rdi 2 chir cai tiép theo tir {G; V;
D; M; C} xép thanh mot day, co Af.AS2 =240. (Vi du minh hoa 1 truong hop
hinh duéi bén dudi) 0.25

Buée 2: Luc nay, c6 5 chd dé chén so vao.
~ A e A r s AN ’ A z 3
TH]I: Ba chit so roi nhau, khong c6 hai s6 nao dung ké nhau, c6 4, = 60.

TH2: C6 ding 2 chit s6 lién ké, 1 chit dting riéng c6 A4;.1.42 =120. 025
TH3: Ba chit s6 ding canh nhau, ¢c6 5.3!=30.

Tir céc ¥ trén, ta c6 | = 240.(60 +120 + 30) = 50400. 0.25
Goi 4, 1a bién ¢ léy dugc tAm bia ghi “QT” hoac “XL”.

Goi 4, 1a bién ¢ léy dugc tAm bia ghi “GM” hoac “VD” hoac “CV”. 0.25

Goi 4, la bién cb lay dugc tAm bia ghi “143”.

Tinh |4]|: Chon QT hodc XL ¢6 2 cach.
Chon 2 ki tu chit con lai co A céach. 0.25
Xép 3 ki tw s6: 4.3+ 4242 + 4]
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Suy ra |4,|=2.4;.(4.3\ 4;.4; + 4] ) = 4800
Tinh |4,|: Chon GM, VD, CV ¢6 3 cach.
Chon 2 ki tu chit con lai ¢6 4; céch.
Xép 3 ki tu s6: 4.3+ A2 A2+ 4]
Suy ra |4,|=3.4; (434 47.4; + 4]) = 4320

Tuong ty: |4;|= 4;.4;.5=1200.
|4, N 4| =2.3.(3.31+ 4] 4 +31) =360
|4, N 4| =2.4].4=160 0.25
|4, 4| =3.4;4=144.
|4, N A4, N 4;|=23.3=18.

Ta co:
|4, 0 A, U 4| =|A|+| A +| 4| -4 N A |4 0 4|4, 0 A+ 4 04,04 | 0.25
=4800+4320+1200-360—160—144+18 = 9674

Xéc suit P = 9674 _ 691 ) 0.25
50400 3600

Luu y: Néu trudng hop hoc sinh hiéu theo huéng tinh

n(Q) = 4;.A4;.3'=1440, va tinh cac truong hgp khong xuat hién “QT”;
“XL”; “GM”; “VD”; “CV” va “314” 1a(Aj - 2)(/152 - 3).(3!— 1)=850
Céc truong hop thuan lgi la 1440 —850 =590.

Thi hoc sinh dwoc 50% diém cdu nay, tirc la dwoc 1,0 diém.

Bai3. | 1.0 | Cho day sb (x,) x4c dinh nhu sau x, = 7;x,,, =9x’ —9x’ +3x,,VneN". Tim s6

(3_’,0 (1,5d) hang téng quat x, .

diem)

bit x, = u?” , ta dugc day (u,) nhu sau: 0.25

3
w=202m =2y Wne N 0.25

33

Ta co
Uy =1 =3u? +3u, Su,, —1=w -3ul+3u-1u,, —1=(u,-1) . 0.25
Suyra u, —1=(u, , 1) =(u, , 1) =...=(u,-1)" =20"". 0.25
Tir d6, u, =20% +1 0.25
3;1—1

—x %_ 0.25

2. Hoi c6 bao nhi€u cach chia tap hop $O X = {1;2;3;...;2022} thanh ba tap con
(1,5d) | tach roi nhau dé khong tap nio trong sé chiing chita mot cap s tu nhién lién

tiép?
Gid su 4 1a tap con cua X chtra s0 1. 0.25
Khi d6 s6 2 phai o tap khac tap A4, ta goi nd 1a tdp B. 0.25

S6 3 khong thé & tap B, néu nd & tap A thi khi d6 tap thir ba la tap rong

(lac ndy 1 tap tap s6 chén, 1 tap s6 1& va 1 tap rong) 0.25
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Hodc s6 3 thudc tap thr ba khac A, goi la tap C, tic 1a $6 3 ¢6 2 su lya 0.25

chon. )

Lap luan tuong tu s6 4 cling chi c6 2 sy lya chon.

0.25

S6 2022 ciing chi ¢6 2 lya chon.

Ap dung quy tic nhan ta co 1x1x2x2x...x2 = 2% c4ch chia thoa yéu
T 0.25

cau bai toan.

Bai 4.
3.5
diem)

1. Cho a,b,c 1a cac sb thuc duong théa man a’ +bc+ca =3 va ¢* +ab < 2ca.
(2,08) | Tinh gi4 tri 16n nhét cia bidu thire T = a® + 2b + 2c.
Ap dung bat dang thirc Cauchy — Schwarzt ta co
2 2
PR T (a2+b+0) (a2+b+c) 0.5
S+ —+—2" =
a- bc ca a +bc+ca 3
5 2

b a +b+c AM-GM
:>a2+—+£+32( ) +3 > 2(a2+b+c) 0.25

c a

5 b c
=>T=a +2b+2c<—+—+3 (1) 0.25

c a
<2 c b
Laicd ¢ +ab<2ca<=>—+—<2 (2) 0.25
a c
Tu(l)va(2)suyra T <5. 0.25
Khia=b=c=1taco T=1"+2.1+2.1=5. 0.25
VAiy gia tri 16n nhat ciia T bang 5. 0.25
2. 2

Cho ham sd f(x) va g(x) thoa ) )
12)-42)- @

, véi moi s6 thuc x # %,x #0.Tinh S = 2022.f(2022)+ 2023.g(2023)

Trong (1) thay x bdi Y taco f()c)+3g()c):4+g (xiO,x;t% )(3) | 0.25
X

4
Trong (2) thay x bdi 2 duoc f(x)—g(x)= —%(x #0,x # %,x # 3 )(4) | 0.25
X X

Tu (3) va (4) suy ra 4f(x):4—i, Vx#0, x;tO,x;t%,x;tg 0.25
X

4
<:>f(x):1—l, Vx;tO,x;té,x;t—.
X 2 3
4
Va g(x):1+l, inO,xié,xi— . 0.25
X 2 3

A A1 a 3 4 .
(Thiéu cac diéu kién Vx #0,x # > X # 3 thi khong cham budc nay).

. 1 | .
Thu lai voi f(x)=1-—,g(x)=1+— th¢ vao hé da cho ta thay thoa. 0.25
X X
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S = 2022.f(2022)+ 2023.g(2023) .

§=2022.|1- ! +2023 1+L — 4045 . 0.25
2022 2023

Bai 5.
4,5
diem)

1a

Trong mit phang véi hé truc toa dd Oxy cho diem M (-2;1).

(1,5d) ) : :
’ a) Viet phuong trinh duong thang A di qua diém M va hop véi truc Ox mot
gbc 60°.
o , k, = tan60° =/3
Tu dé bai ta c6 hé so goc cua duong thang A 1a .
k,=tan120° =—/3 | 0.5
Puong A di qua diém M (-2;1) va co hé sb goc nhu trén, c6 phuong
trinh la:
A y=3(x+2)+1 0.5
A,iy=—3(x+2)+1
Ay=-Bx+1+23 .
= S
Ay = Bx+1-23
1b | b) Puong thang d qua M va cit hai tia Ox',Oy lan luot tai 4,B . Viét phuong
(1,0d) | trinh duong thang d sao cho tam giac OAB c6 dién tich nho nhét.
Goi 4(a;0), B(0;b) (a<0,b>0). Phuong trinh 4B :f+% =1. 0.25
a
Diém M (-2;1) thudc dudng thing 4B nén
_ AM-GM _ 0.25
LV L A O P N ) L PR TS
a b (-a) b (—a)b (—a)b 2
2 _1
-a b
X . a= _4
Déau “="xdy ra khi {(-a)b=8 < { .
b=2 0.25
-2 1
l=—+—
a b
Dién tich tam gidc O4B nho nhat bang 4 khi a=—4,b=2.
Suyrad: x-2y+4=0. 0.25
2. | Cho hai duong tron (O,,R,) va (O,,R,) (ban kinh R, < R,) cat nhau tai hai
’ iém 4, phan biét va iém O, nam ngoai . biém a diém chinh gitta
(2,0d) | diém 4,B phéan b diém O, godi (0,). Diém M 1a diém chinh g

cung 4B cua (0) (M nam bén trong (0,)). Mot day cung khong phai 1a
duong kinh, MP cua (O,) cat (0,) tai diém O (Q nim trong (0))va diém
con lai tai R. Goi ¢,,¢,, lan luot 1a tiép tuyén cua (O,) tai diém P,M va ty la
tiép tuyén ctia duong tron (0,) tai Q. Goi F i giao diém ctia MP va AB, hai
diém S,T € (O,) sao cho SR//AB, RT//t,.Chimg minh rang Q la diém chinh
gifra cung @ cua (O,) va duong tron ngoai tiép tam giac dugc tao boi ba
dudng thang #,,1, va AB tiép xuc véi duong tron (0,).

Goi X =t,NAB,Y =ABNt,,Z=1,Nt, .
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Vi RT//t, = TRP = RPX (so le trong)

—_—— —— N 0.5
Va SR//AB = SRP = AFP (dong vi).
M 1a trung diém cung AB va t, la tiép tuyén voi dudng tron ).
— ¢, //AB .Dodd AFP=(t,,RP)=RPX (tiép tuyén, day cung). 025
RPX = AFP nén @ = @ . .
Do d6, O la diém chinh giita ctia cung TOS .
Tir ddy suy ra ticp tuyén tai Q 1a 7,//ST (cung vudng goc véi 0,0)
Do @6 ARST va AXYZ c6 cac cap canh tuong ung song song, nén 0.25
chung dong dang va c6 phép vi tu V ti s6 k ndo d6 bién tam giac nay )
thanh tam giéc kia.
Goi D la giao diém cta XR va (0O,). Ta ching minh D la tdm vi tu.
Vi AXPF cén tai X nén XF’ = XP* = XA.XB = XD.XR 035
Nén — AF_AR = AXDF ~ AXFR

XD XF

Suy ra DFX = XRF = @ @ — Bbn diém Y, O, F, D thudc mot
duong tron. 0.25
Ta c6 SDQ+SRO =180° .
Ma S/RZQ = fF\Q = Y/DZQ (cung chan cung XD).
Tir d6 suy ra SDO + YDO =180° . 0.25
Hay ba diém ¥, D, S thing hang va D nam giita Y va S.
Ttr day suy ra D la tdm vi ty cua V.
Phép vi tu V' bien ARST thanh AXYZ, nén bién duong tron (O,) thanh
duong tron ngoai tiép tam giac (XYZ). 0.25

Ma D thudc (O,) nén hai duong tron nay tiép xuic véi nhau.
Ta duoc diéu phai ching minh.

HET






