TRUONG THPT NGUYEN HUE PE THI HOC SINH GIOI CAP TRUONG 2023 - 2024
TO TOAN Mén: TOAN - Khéi: 11 ‘
Thoi gian lam bai: 120 phut (khong ké thoi gian giao dé)

Céu 1. (6 diém)

a) Giai phuong trinh:  2x—x" +4/6x° —12x+7 =0.
4y +x+y=4
b) Giai hé phuong trinh: vy .
x(x+y+D)+y(y+1)=2
Céu 2. (5 diém)
a) Cho a,b,c la cac s6 thuc thoa man diéu kién: o2 +3p% +2¢% = 6.
Tim gi4 trj 16n nhat va gia trji nho nhét cia bicu thitc H =2(a+b+c)-abe.
b) Xét cac s thuc duong a, b, ¢ théa man a+2b+3c >20. Tim gia tri nhd nhét cua biéu thuc:
L= a+b+c+§+i+i-
a 2b c

Céu 3. (4 diém)

Tim tit cd cac ham s 7 : R - R thoa min:

f(x+y)=f(x)+y Vx,yeR va f(lj:f(jc) Vx#0.

x) x
Céu 4. (5 diém)

Trong mit phiang voi hé truc toa do vudng goc Oxy ; cho tam giac ABC. Tam dudng tron ngoai
iy . ) 111

tiep tam giac ABC c6 toa do 12‘11(4; 0) , trong tam tam gidc ABC c6 toa dd 1a G[?’Ej . Tim toa

do cac dinh A, B, C cua tam giac ABC biét rang dinh B nam trén duong thang d : 2x+y—1=0

va diém M (4; 2) la chan duong cao ké tir dinh B ctia tam gidc ABC (M e AC).

HET




PAP AN PE HQC SINH GIOI CAP TRUONG MON TOAN 11 NAM HQC 2023-2024

Cau 1| .y Giai phuong trinh 2x— x> +/6x> —12x+7 =0. Pat T=+6x*—12x+7,7>0
T -7

=T =6x"—12x+7=-6(2x-x")+7=2x—x" =

Thay vao PT trén ta dugc
-7

T=-1(L)
T=17

+T=0<T?-6T-7=0 c{

—1-2J2
Voi T=T=6x—12x+7=T <X -2x-T =0 |
x=14+22
Két luan PT trén ¢6 2 nghiém 1 x=1-22,x=1+2/2.

1y’ +x+y=4
b) Giai hé phuong trinh { ~ 2 Y .
x(x+y+D)+y(y+1)=2

(x+y) —2xy+x+y=4

HEé trén <:>{ .PatS=x+y,P=xy tadugc

(x+y)2—xy+x+y:2
S*-2P+S=4 S=0 (S=-1

= ;
S*—P+S=2 P=-2"|P==22
{S:O {x+y=0 {x:\/z {x:—\/z
+ = =

P==2""|xy==2 " |y=-2| y=+2

S=-1 x+y=-1 x=1 |[x=-2
+ < St ;
P=-2 xy=-2 y=-2|y=1

Két luan PT trén 6 4N 13 (v/2;—+/2),(—/2:42),(1;-2),(-2;1) .

Cau 2 | @) Voibdn sb g, b, x, y batky, ta c6 bat dang thirc Cauchy-Schwarz:

(ax+by) <(a*+6°)(x*+*) ()

Ap dung bat dang thuc (1) , ta co

H :[a(Z—bc)+\/5.\/5(b+c)T <(a +2).[(2—bc)2 +2(b+c)2} =(a*+2).(0* +2).(c* +2)
Ap dung bét dang thirc AM-GM, ta co

(a+2)(1 +2)(¢* +2) ¢ (0 +2):3(57 +2).2(* +2)

- 1[(az+2)+3(bz+2)+2(c2+2)}3 :l[az +3b2+2€2+12j3 6

6 3 6 3

Turdo suyra H><36.Suyra -6<H <6.




Cau 3

Mit khéc v6i a=2, b=0, c=1 thi a®+3b>+2c¢’ =6 va H=6.
Véia=-2,b=0, c=-1thi a*’+3b*+2c*=6va H=-6

Vay MinH =-6 khi a=-2, b=0, c=-1.

MaxH =6 khi a=2, b=0, c=1.

b) Theo bt dang thitc AM-GM, ta co:

a+dso /ai 243%(a+i]23, dau ddng thtc xay ra khi va chi khi a =2
a a a

b+%22 /b% =6:%£b+%)23, dau déng thic xay ra khi va chi khi =3

c+1855 /cﬁzgzi(ﬁﬁjzz, dau ddng thtc xay ra khi va chi khi ¢ = 4
c c c
Cong ba bt ding thirc cung chiéu, thu dugc 3—a+2+£+i + E +i >8 (1)
4 a 2b c
3c

Mat khéc, do a+2b+3c > 20 nén %+§+ ” >5 (chia hai vé cho 4) (2)

C o 4
Cong (1) va (2), vé doi ve, ta dugc L=a+b+c+i+2ib+—213.
a c
Dau dang thirc x4y ra khi va chi khi a =2,b =3,¢ = 4. Vay gia tri nho nhét ciia biéu

thirc L bang 13, dat dugc khi a =2,b=3,c = 4.

Ta co: f(x+y)=f(x)+y:>f(y):f(0)+y VyeR. = f(x)=a+x voi a= f(0).

f(l]:f(0)+l:a+l Vx # 0.
X X X

Mt khéc f(1j=f(x)=f(0)”=“” Vx#0 .

X x2 x2 X2

1 a+x
Sat+t—=—;
X X

Viy f(x)=x VxeR.

Vx20 ax’=a Vx#20< a=0.




Caud | Tabiét IH =3.IG (H 1a tryc tAm tam gidc ABC)
Suyra H(3;1)= pt MH : ;_3 :)1}—_22<:>x—y—2:0.
Do B 1a giao cta (d) va duong thang MH nén toa do B 13 nghiém cta hé:

{x—y—2=0 @{XZI 1:>B(1;—1).

2x+y-1=0 y=

Goi N 1a trung diém cua AC. Khi d6 BN = %ﬁé = N(51)
MN =(1;-1)

ne = (1)

Taco ptAC:l(x—5)+l.(y—l)=O<:>x+y—6=0.

Do A thugc duong thfmg ACnén 4 (t; 6— t) ,

két hop voi 1 1a tam dudng tron ngoai tiép tam gidc ABC nén
14 =B & (t-4) +(6-1) =10 Ei‘;’

+)Véit=3= A(3;3),C(7;—1)

HVéit=7T= A(7;—1),C(3;3)

Vay 4(3;3),B(1;—1),C(7;-1) hodc A(7;-1),B(1;-1),C(3;3).

Chu y: Céc cach 1am khac ctia hoc sinh dung: cho du sé diém.
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