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

QUANG TRI Khoéa ngay 06 thang 06 nam 2022
‘ Mon thi : TOAN
DE THI CHINH THUC Thoi gian lam bai : 150 phut

Céu 1. (2,0 diém)

Cho biéu thire P = (x—1}| ¥ —f(ﬁ +2)2 (xz ?)
= x+1 x

a) Ruat gon P
b) Tim gia tri 16n nhat cia P
Cau 2. (2,0 diem)
- . 3

1) Giai phuong trinh 2x* +x= 4(\/x—l) +6:/x—1
2) Goi x;;x,1a hai nghiém cua phuong trinh x* —11x+4=0.. Hay 1ap mdt phuong trinh béc
hai nhan hai sé x,\/x_z +2\/x_, va xz\/x_l +2\/x_2 lam hai nghiém
Cau 3. (2,0 diém)

1) Tim tat ca cac sO nguyén to p va q théa man p* -24° =1
2) Ba cau thi ctia mot doi bong tro chuyén véi nhau vé 6 4o dugce in trén 40 mdi nguoi, nodi
dung nhu sau:

An: T61 nhan ra rang cac s trén ao cua ching ta déu 1a s6 nguyén t6 c6 hai chir so.

Binh: Tong hai s6 trén 4o cta hai ban la ngay sinh nhét cua t61 da tr6i qua vao thang nay.
Chung: That thu vi! Tong hai s6 trén 4o cta hai ban 1a ngay sinh nhat cua t6i sip téi vao
thang nay.

An: Va tong hai s0 trén 4o hai ban la ngay hom nay.
Hay xac dinh s6 4o cua An, Binh va Chung.

Cau 4. (1,0 diem)

1) Cho bicu thirc f(x)=ax’ +bx+c(VOi a,b,c € U,a>0). Dat A=b’-4ac. Chung minh
rang néu A<0thi f (x)> 0 voi moi s6 thuc x

2) Chtrng minh r::ing vO1 moi sb thuc x,y,ztaco :
3(x2 —x+l)(y2 —erl)(z2 —Z+1)Z 1+xyz+x*y°z°

Ciu 5. (3,0 diém) Cho tam giac 4BCvudng 6 B ¢6 BD la dudng cao (DeAC). M1a diém
thudc dudng trung truc Acta doan thing CD. Pudng tron dudng kinh M4 cit duong tron
tam A ban kinh 4Btai E va F

a) Ching minh AE*> = AD.AC
b) Ching minh MC = ME
¢) Khi M di dong trén A,ching minh EF luon di qua mdt diém cd dinh.
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Ciu 1. (2,0 diém)
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d) Tim gia tri 16n nhat cia P
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Vay Maxlec> x:l
2 X 4
Cau 2. (2,0 diém)
1) Giai phwong trinh 2x* +x= 4(\/ﬁ )3 +6:/x—1
Diéu kién x> 1
2x° +x:4(\/ﬁ)3 +6/x—1 < 2x7 +x:2\/ﬁ(2x+l)
N (2x+1)(x—2M)=o:> x=2Jx—1(dox> 1) = x = 2(tmdk)
2) Goi x;x,1a hai nghiém cta phwong trinh x° -11x+4=0.. Hay 1ap mot phwong trinh
bic hai nhan hai s6 x./x, +2/x, va x,,/x, +2,/x, lam hai nghi¢m
Theo dinh 1y Vi-ettacod : x, +x, =11;xx, =4
Gid st 13p duge phuong trinh bac hai c6 hai nghiém X, = x,\/x, +2x ;X, =x,/x +2/x,
D@ thiy X,>0,X,>0.Taco:
X, = (o, +2)= 4w X, =, (Vrox +2)=4x,
Suy ra X, X, =16,/xx, =32(1)
X2+ X2=16(x, +x,) e (X, +X,)-2X,X, =176 & (X, + X, ) =240



X, +X,=4J15 )
X, +X, =—4/15 @)
Tir (1) va (2) két hop véi X, >0, X, >0, suy ra phuong trinh can lap 1a x* —415x+32=0
Chu 3. (2,0 diem) ,

1) Tim tat ca cac s6 nguyén to p va q théa man p’ -24° =1
Tir gia thiét , ta cd p>=2¢°+1,suyrap 1é
Khi d6 2¢4° = p* -1=(p-1)(p+1):4=¢i2= g =2(do q nguyén td)

Suy ra

Suyra p=3
Vay p=3, q=2
2) Ba cau thu ctia mgt dgi bong tro chuyén véi nhau vé so a0 dwgce in trén 40 moi
nguoi, nfi dung nhw sau:
An: To6i nhan ra rang cac so trén 4o cia ching ta déu la s0 nguyén to cé hai chir so.
Binh: Tong hai so trén 4o ciia hai ban la ngay sinh nhat cia t6i da troi qua vao thang
nay. Chung: That thi vi! Tong hai so trén 40 cia hai ban la ngay sinh nhat ciaa toi sap
toi vao thang nay.
An: Va tong hai so trén 40 hai ban la ngay hom nay.
Hay xac dinh s0 40 ciia An, Binh va Chung.
Goi 4,B,Clan lugt 1a s6 4o cia An, Binh, Chung
Ta co 4,B,C déu la sd nguyén td co 2 chit s6, khong 16n hon 31 va tong 2 s6 bat ky trong 3
s6 khong vuot qua 31 nén 4,B,C e {1;13;17}
Tir gia thiét ta ciing suy ra dugc A+C<B+C<A+B=C<A<B
Vay s0 4o cua An la 13, s6 4o cua Binh 1a 17, s0 4o cua Chung la 11
Cau 4. (1,0 diem)
3) Cho bieu thirc f(x)=ax’ +bx+c(V6i a,b,ce U,a>0). Pdt A=5*-4ac. Chirng minh
ring néu A< 0thi f(x)20v6i moi s0 thue x
2 2 2
2a 4a 2a 4a
Do vay néu a>0va A<0thi f(x)20,Vxe
4) Chirng minh rang véi moi so thue x,y,zta ¢ :
3(x? —x+l)(y2 —y+1)(22 —z+1)2 1+ xyz +x°y*z°
bat p= (x2 —erl)(y2 —y+1);q = xy.Dé théy p>0,Vx,ye [l
BDT tré thanh : (3p—(]2)z2 -(Bp+q)z+3p-120
Xét g(z)=(3]9—(]2)z2 +(Bp+q)z+3p-1
Taco A=(3p+q) -4(3p-¢" )3p-1)=-3(p-q) -12(2p-¢’-1)




Vi2p-gq° —1=[xy—(x+y)+l]2 %r()c—y)2 =(1—x2)(1—y)2 Jr(x+y)2 > 0Vx,ye [l
Suyra3p-¢’=p+2g—¢° >0 va A<0,Vx,ye []

Vay g(z)20,Vx,y,zeR, Déng thirc xay rakhi x=y=z=1

Cau 5. (3,0 diém) Cho tam gidc 4BCvudng & B cé BD la duwdng cao (De AC). Mla
diém thudc duong trung truc Acia doan thing CD. Pwong tron duong kinh M4 cit
dwdng tron tam A ban kinh 4B tai E va F

d) Chitng minh 4E’ = 4D.AC
AD.AC = AB* = AE* (h¢ thuc lugng trong tam giac vudng)
e¢) Chirng minh MC = ME
AM? = AE? + ME? = AD.AC + ME* (1)
AM? = AG* + MG* = (AD+ DG + MG"
=MD? + AD.(AD +2DG)= MD? + AD.AC
(1),(2)= MD = ME < MC = ME
f) Khi M di dong trén A,chirng minh EF ludn di qua mét diém cd dinh.



Do MF = MEnén tit b, suy ra ME = MC = MD = MF, hay CEDF 13 tr giic noi tiép

Suy ra [E.IF = IC.ID (v6i I 1a giao diém cua CD va EF) 7

Mait khac G, E, 4, F cung thudc mot duong tron nén [E.IF = IG.IA(v6i G 1a trung diém CD)
Tt d6 suy ra IC.ID = I1G.IA

Tir day c6 thé tinh duoc ID = bG.DA

= 7¢d dinh



