SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN

NGHE AN 'NAM HOQC 20222023 _
. MON THI :TOAN CHUYEN
DPE CHINH THUC Thoi gian lam bai : 150 phit

Céu 1. (6,5 diém)

a) Giai phuong trinh Vx+1+x> —x=+/x"+1
(2xy - 1)2 +4x° =5y°

b) Giai hé phuong trinh N
2x (x -y )= y -y

Cau 2. (3,0 diém)

a) Tim x,y e Othéa man (x—y)2 (B—xy)+4=12(x-y)
b) Cho 71 sé nguyén duong. Chtrng minh ring 2" +36va 12> +25khong dong thoi 1a
s6 chinh phuong
Cau 3. (1,5 diém)
Cho céc sb thuc x,y,zthédaman 1< x,y,z<3
Tim gia tri 16n nhat ctia biéu thitc T =7x+ y+z+9y” +22° —3xz—26x)z
Cau 4. (7,0 diém)

Cho tam gidc nhon 4BC (4B < AC)ndi tiép dudng tron (0). Cac duong cao
AD, BE, CF cét nhau tai H. Tia 4H cat (O) tai K (K khac A), tia KOcit (O) tai M (M khéc
K) va tia MH cit (O) tai P (P khac M)

a) Chung minh OD//MH va 4 diém 4,0,D,P cung nam trén mot duong tron

b) Goi 0la giao diém cua P4va EF.Chang minh DQ L EF

¢) Tia PEvatia PF cit duong tron (O) lan luot 1a Lva N (L, N khac P).Chang minh
LC=NB

Céu 5. (2,0 diém) Cho tap hop A gdm 2022 s ty nhién lién tiép tir 1 dén 2022. Tim s tu
nhién »nho nhit sao cho moi tip con gdm » phan tir cia 4 déu chira 3 phan tir 1 cac 0
d61 mot nguyén td cung nhau.



PAP AN
Céu 1. (6,5 diém)

¢) Gidi phuong trinh Vx+1+x —x=/x"+1
Tacod: x+1+x2—x:m©m+x2+l—(x+l):m
Dit a=x+1,b=+/x'+1. Piéukién a0, >0. Khi d6 phuong trinh tré thanh :
a=>b
a+b2—a2=b<:>(a—b)(a+b—1):0©L+b:1
x =1(tm)
x = 0(ktm)

a+b=1=+x+1+x" +1 :I(VT >1—ptvn)
Vay §={0;1}

a:b:>x+l:x2+1:>{

2xy—1) +4x* =5)*(1
d) Giéi hé phuong trinh |7 )2 Y 0
Zx(x—y ):y -y(2)
(2)@ (2xy—l)y =2x"—)°
o Néu y=0=4x>+1=0(v01y), vi 4’ +1>1>0

2 2

X -y

o Néu y=0.Khid6,thé 20 -1=2""2"vao (1), ta duoc

2 22
(2)6 J j +4x* =5y (3). Dt X _ ¢va chia hai vé cua (3) cho »*, ta duoc :
y Y

t=1
t=-1

(2t2—1)2+4t2 =5 40 — 47 +1+ 41 =5@[

x =y = 0(ktm)
—)Néu t:1:>x:y:>(2)<:>x2:(2x2—1)x<:> x=y=1
1

x:y:—g

-) Néu zf:—1:>y:—x:>(2)<:>(2x2+1)x:x2 < x =y =0(ktm)

Vay hé c6 nghiém (1;1),(—%;—%)



Cau 2. (3,0 diém)

¢) Tim x,ye Uthoa man (x—y)2 B—xp)+4=12(x-y)
Pit x—y=a,xy=bthi a,be [, ta bién d6i phuwong trinh nhu sau :
(x—y)2 (8—xy)+4:12(x—y)<:> a2(8—b)+4:12a
8a’ —12a+4 12a-4
=8
a a
Suy ra @*[12a-4=4(3a-1)ma (3a-1;a’* )=(3a—1L;a)=1nén 4:a’

12a -4

2
a

S b= e[l

€ D(l)@

Tur day ta dugc a e {I;-1;2;-2}. Ta xét cac truong hop sau :

*)01:1:>(1)<:>b:0:>{x_yO:1:{x:?;y:o_1
Na=-1=b=24= y(y—1) =24k conghiem nguyen)

=1 =
*)azzz(l)@b=3:>y(y+2)=3@(y—1)(y+3)=o@[;=_3:zxi_l
N 2, y=5x=3
Ja=-2=b=15=y(y-2)=15(y-1) =4 < ; 5

Vay (x:y)e {(0:-1):(1:0):(3:1):(-1:3):(3:5):(=5:-3)}
d) Cho n1a s6 nguyén dwong. Chirng minh ring 2" +36va 12> +25khong dong
thoi 1a s6 chinh phwong

Gia st ton tai nnguyén duong sao cho 2" +36va 12> +251a s chinh phuong

Ta lap bang dong du sau :
x 0 1 2 3 4 5 6
x’ 0 1 4 2 2 4 1

Do d6 ta rat ra dugc nhan xét : 1 s chinh phuong bat ky du 0,1,2,4 theo modun 7

Quay tré lai bai toan, vi 2" +36=2" (mod3)nén n chan(vi s6 chinh phuong bét ky chi dong

du 0,1 mod 3) . Ta xét cac trudong hop sau :
n=3kk=2t=12"+25=5"+4=125" +4=(-1) +4=>5(mod7), mau thudn v&i nhan xét
Cmtt n=3k+1va n=3k+2ciing mau thuin véi nhan xét

Do d6 , diéu gia sir 1a sai.Vay 2" +36va 12> +25khong dong thoi 14 s6 chinh phuong véi
moi nnguyén duong.



Cau 3. (1,5 diém)

Cho cic s6 thuc x,y,zthéa man 1< x,y,2<3

Tim gia tri 16n nhat cia biéu thire 7=7x+y+2z+9)° +22° —3xz—26x)z
Theo gia thiét, ta co : 1< z < 3= (z-1) (2-3)<0

< (22 —22+1)(z—3)£ 0= 2’ <527 —7z+3(1)

Ciing theo gia thiét ta co : (z-1)(z-3)<0=>2z"<4z-3

Thé vao (1) ta duge 22° <10(4z—3)—14z+6 =262 24

Tur day két hop voi 27-3x—26xy<27-3-26=-2<0,ta co :

22" —32x—26xyz+2< 26224 -3zx —26xyz+ 2z = 2(27—3x—26xy)—24
<27-3x-26xy—24=3-3x—-26xy

Tur day két hop véi 4-26y <4-26=-22<0ta co :

T<T7x+y+9y° +3-3x-26xy=4x+y+9y” +3-26xy
=x(4-26y)+y+9y° +3<4-26y+y+9y* +3=9y" -25y+7

Pén day ap dung y* < 4y-3(vi x,y,zbinh ding) , nén ta duoc :

T< 9(4y—3)—25y+7=11y—20£ 11.3-20=13

Vay gia tri 16n nhét cua 7 =13.D4u bang xay ra khi x=z=1;y =3



Cau 4. (7,0 diém)

Cho tam gisc nhon 4BC (4B < AC)ndi tiép duong tron (0).Cac dudng cao
AD, BE,CF cit nhau tai H. Tia 4H cit (O) tai K (K khéc A), tia KO cit (O) tai M (M
khac K) va tia MH cit (O) tai P (P khac M)

d) Chirng minh OD//MH va 4 diém 4,0, D, P cing nim trén mdt duwong tron
* Ta c6 ZKBC = /DAC (hai goc ndi tiép cung chin cung KC)
Do /ADB = /AEB =90°,ma hai dinh D, £ 14 hai dinh ké nhau



Suy ra t&r gidc ABDE ndi tiép = LEBD = Z/EAD = ZHBD = /DAC

Do d6 ZHBD = ZKBC(= £DAC)

Suy ra ABHD -~ ABKD(c—-g —c)= DH = DK, hay D 1 trung diém ctia HK
Xét AKHM ¢6 O 1a trung diém cua KM, D14 trung diém cta HK

Suy ra OD la duong trung binh cua AHKM = OD//HM

e Vi OD//MH = /DOK = /PMK (hai gbc dong vi)

Ma 2PMK :EAPOK (g6c ndi tiép bang nira goc & tAm cung chin cung PK)

= /DOK :;LPOK hay OD la phén gidc cua ZPOK

— /POD = /DOK.Ma /PMK = 2/PAD (2 gbc ndi tiép cling chin cung PK)
= ZPOD = ZPAD , ma hai dinh A va O 1 hai dinh ké nhau
Suy ra tir gidc 4PDOndi tiép, hay bon diém 4,0, P, D ciing ndm trén mot dudng tron
e) Goi 0la giao diém clia P4 va EF.Ching minh DO | EF
D@ dang chting minh dugc tr gidc BFEC ndi tiép

Suy ra ZAEQ = /4ABC.Ma ZABC = ZAPCnén LAEQ = /APC.Do d06 ta duogc :

AE _ AQ

AAEQ -~ AAPC =
AP AC

= AP.AQ = AE.AC(1)

Vi HECD1a tt gidc noi tiép nén AH.AD = AE.AC(2)
Tir (1) va (2) ta duoc : AH.AD = AP.AQ . Do d6 tir gidc POHD 1a tir giac noi tiép

Ta c6 AAOP~ APHDvi hai tam giac cAn va ZAOP = Z/ADP = /PDH . Ttr day két hop véi
POHD 14 tir gidc noi tiép suy ra L/POD = /PHD = /PAONnén OD//AO

Vi £204C =90°- ZABC =90°- ZAEF nén OA L EF . Ma OD//AOnén QD 1 EF
Vay bai toan dugc chirng minh

f) Tia PEva tia PF cit dwong tron (O) 1an lwot 1a Zva N (L, N khac P).Chirng
minh L.C=NB

Vi A4P.AQ = AE.ACtheo b) va AE.AC = AF.AB, Vi tit giAc BFEC ndi tiép nén tir giac
PQEC, POFB ndi tiép. Do d6 ta duoc :

ZFQB = /ZFPB = ZNPB, ZEQC = ZEPC = ZLPC (*)



K¢ Bx,Cy vudng goc voi1 EF. Ta c6 ACEY - AABD(g.g); ABFX - AACD(g.g)

Tir ddy két hop v6i CD.BC = CE.AC, BD.BC = BF.ABva dinh 1y Talet trong hinh thang
BXYC ta duoc cac ti 1€ thirc sau :

CY _CE BX BF _ CY_CE AC_CDBC _CD_YQ
AD AB’AD AC ~BX BF AB BD.BC BD XQ

Ma /CYQ = /BXQ=90°nén ACYQ~ ABXQ(g.g)= LEQC = LYOC = /XOB = ZFQB(**)

Tur (%) va (¥*) ta duoc ZNPB = ZLPChay sd NB = sd EC = NB = LC
Vay bai toan dugc chiing minh

Céiu 5. (2,0 diém) Cho tap hop A gdm 2022 s6 tw nhién lién tiép tir 1 dén 2022. Tim
s0 tw nhién »nhoé nhat sao cho moi tip con gom » phin tir ciia 4 déu chira 3 phan tir
1 cac s6 d6i mot nguyén to cung nhau.

Trudc hét, ta co nhan xét: Trong 6 s tu nhién lién ti€p, néu it nhat 5 sé dugc chon ta
ludn tim dugc 3 s6 d6i mdt nguyén té cung nhau

Chirmg minh: . Goi 6 s6 tu nhién lién tiép d0 13 a;a+1L...;a+5

« Gia str a chdn, ta dat: a = 2k, khi d6 6 s6 tu nhién lién tiép s6 1a: 2k;...;2k +5.Ta xét 2
truong hop Truong hop 1: Néu ca 3 s6 2k + 1;20+3;2k+5 déu duogc chon, ta co 3 s6 nay
thoa man yéu cau dé bai.

Trudng hop 2: Néu ca 3 s6 nay co it nhat 1 s6 khong duoc chon, khi d6 vi c6 it nhat 5 s6
dugc chon nén ca 3 sb6 2k;2k +2;2k + 4déu sb duoc chon.

Va néu ca 2 s6 2k+1;2k+3 hodic ca 2 sb 2k +3;2k +5 déu dugc chon thi ta 1an luot chon
cac sb 2k+2; 2k+4.

Khi d6 5 s6 dugc chon d6 1a: 2k; 2k+1; 2k+2; 2k+4; 2k+5

Pén day, trong 2 s6 2k+1; 2k+5 s& o it nhat 1 s6 khong chia hét cho 3 vi hiéu hai sb nay
13 4 khong chia hét cho 3.

Ta xét 2k+1 chia hét cho 3. Truong hop con lai ching minh tuong tu. Trong trudng hop
nay, ta chon 3 s6: 2k + 1;2k+5:2k+2. Con vai 2k+5 chia hét cho 3 thi ta lai chon: 2k+5;
2k +4; 2k + 1.

* Truong hop a 1€, ta chirng minh tuong ty.

Nhu vay nhan xét dugc chung minh.

Quay trd lai bai toan, xét n = 1349. Khi do6 chua 2022 s6 tu nhién thanh 337 nhém:
{1;2;3;...;6),.....; (2017; 2018; ...; 2022).



Khi d6, theo nguyén 1i Dirichlet tdn tai it nhAt mot nhom chira it nhét 5 phﬁn tir duoc
chon va theo nhan xét trén thi ton tai 3 sb doi mot nguyén to cung nhau.

Ta chirng minh n < 1348 khong thoa man. That vay, ta chon tat ca cac s6 nhan 2 hodc 3
lam uéc.

Ta tinh duoc c6 1011 sb chia hét cho 2, 674 s chia hét cho 3, 337 sb chia hét cho 6.
Vi vay sb s6 duoc chon s& 1a: 1011+674 — 337 = 1348. Vay ta két luan: n = 1349.



