PHONG GD & BT QUY NHON Chit ki GT1: ...
TRUONG THCS QUANG TRUNG Chir ki GT2: ...,

PE THI HQC SINH GIOI CAP TRUONG NAM HQC 2023- 2024
Mobn: Toéan Lép: 9 .
Thoi gian 1am bai: 150 phat (Khéng ké thoi gian phat dé)

Ma& phach
Hovatén: ... Lép: ......
Sobaodanh: ... Phong thi:..........
3}( __________________________________________________________________________________________________

Piém bing s6 | Piém bing chir Chir ky ciia GK1 | Chit ky ciia GK2 | M4 phach

bé:
Cau 1: (5 diem)
1.Cho Q :( Jiva 1-a J[ /i_l_l}/az “2a+1(véi O<a<l).
Jl+a-1-a J1-—a?-1+a)lVa® ~ a
a) Rut gon Q.
b) So sanh Q va Q°.
2. Tinh gié tri cta biéu thirc:
P= ! + ! + ! +..+ 1 _
21+12 3J2+23 4Y3+3J4 T 20252024 + 20242025
Cau 2: (5 diém) ‘ , , , ,

a) Trén bang ban dau ghi s6 2 va s0 4. Ta thuc hién cach vi€t thém céc s6 1én bang nhu sau:
néu trén bang da co hai so, gia st 1a a,b; a=b, ta viét thém 1én bang s6 c6 gia tri la
a-+b+ab. Hoi v6i cach thuc hién nhu vay, trén bang c6 thé xuat hién s6 123456 duoc hay
khong? Giai thich.

b) Giai phwong trinh: x> —x—4=2Jx—1(1-x).

Cau 3: (3 diém) Cho cac sb thuc duong x,y,z thoa man xy+yz+zx> X+ Yy +2.

X2 N y? N 72 1
X +8 \/y3+8 Ji+s

Cau 4: (3 diém) Cho A ABC,biét rang 3 A +2 B = 180° . Ching minh: AB? = BC?+ AB.AC

Chung minh rang:

Cau 5: (4 diém) Cho tam giac déu ABC c6 canh bang a. Hai diém M, N 1an luot di dong trén hai

, AM A
doan thang AB, AC AB, AC sao cho ﬁ+N_1(\ZI:1' bit AM=x, AN=y

Ching minh: MN =a—-x—vy.






HUONG DAN CHAM THI HQC SINH GIOI LOP 9 CAP TRUONG
MON: TOAN

Cau Dap 4n Piém

11]la)Vsio<a<l,taco:

QZ( vita P j( iz— —é)m

Vi+ta-+l-a +1-a?2-1+a)\Va

I = A
Vlta-\l-a  [i-a)(1+a) —\/(1—a)2 J a® a

J1+_a 4 (1_3)2 (1_a)(1+a) _i |a_1|
ta-vi-a f1-a)(vira-+i-a) | a a
[ Ai+a J1-a J (1-a)(l+a)- 1

a)
fira—i-a ira—i-a a 2,0

_VrasVia 2fi-a)(ra)-(ra)-(-a)
" e Jia 24 (1-2a)
Jrasvia -(Vira-Via)
lva-V1-a 2a

~ (\/1+a+\/1—a)(\/1+a—\/1—a)

2a

:_(1+a)2;(1_a)(1—a):—%(1 a)-a-1,

(1-a)

(1-a)

b)Do1>a>0=0>a-1>-1=1>(a-1)>0.
Xét Q°-Q=(a-1)((a-1)"~1)>0 Vay Q°>Q 1.0d

12 1 1 1 1

= + + +..+
21+12 32423 43434 2025+/2024 + 2024+/2025

Vé&i ne N, ta co:

2.0d

B 1
(n+1)Vn+ndn+1  n +1.Jﬁ.( n+1+x/ﬁ)

R e R e N
T Jnildn(n+l-n) n+idn  vn Jn+l

Ap dung két qua trén, ta duoc:




1 1 1 1 1
=4 ——

1 1 1
—t—=——+..+ —
1 2 2 3 3 4 J2024 /2025
1 1 L 144

1 J2025 = 45 45

bat k=ab+a+b=(a+1)(b+1)-1. 2,5d
2 4 | Néu trong 2 s6 a,b ton tai mot s6 chia 3 du 2 thi k chia 3 du 2.

Ban dau trén bang gdm c6 s6 2 va sb 4 (mdt s6 chia 3 du 1; mét sé chia 3 du 2). Suy
ra tai moi thoi diém, trén bang luon chi c6 mot s6 chia 3 du 1 va cac s6 con lai chia 3
du 2. Do d6 v&i cach thuc hién nhu dé bai, trén bang khong thé xudt hién s
123456(Vi s6 123456 chia hét cho 3).

Diéu kién x4c dinh: x>1. 2,5

2.b Taco: x> —x—4=2Yx-1(1-x) & x* +2x/x =1+ x-1-2(x++/x-1)-3=0 d
Dit x++/x—1=vy (diéukién y=>1).
=-1
Phuong trinh tr¢ thanh y* -2y -3=0 < {y _, ©y=3(doy=>1)
l<x<3 1<x<3
<x<
Khidé: x+Vx-1=3oVx-1=3-x <4 | S x=2 <x=2
X°—-7x+10=0
X=5

Vay phuong trinh ¢6 nghiém duy nhat x=2.

i AM-GM 2 _ 2 _ 3d
Taco Vx*+8 :\/(x+2)(x2 —2x+4) < X+2+X2 2x+4 _X 2X+6

3

2 2
Tuong ty Jy*+8.< Y- Y10 ;g < LI

2 2 2 2 2 2
x ¥ 7 22.2X +2y +2Z (™
U +8 |y +8 z*+8 X"=X+6 y -y+6 z°-7+6
2 2 2 b 2
- Lai ¢o: a_+b_+c_2M va,b,c,u,v,w>0 (1)
, u v W  Uu+v+w
- Ap dung (1) va (*) ta thu duoc

- Suy ra

2 2 2 2
S S S 2(x+y+2) @
G +8 \/y3+8 Jt+8 X+y +7'—(x+y+1z)+18
2(x+y+ z)2

Ta cin chirng minh : >
8 X2 4y +2° —(x+y+2)+18

S X+ Yy + 28 +4(Xy+yz+2x)218—(X+ Yy +2)
< (x+ y+z)2+(x+ y+2)+2(xy+yz+2x)-18>0 .

< (x+ y+z)2+3(x+ y+2)-18>0 (Vi xy+yz+zx=x+y+z)




& (x+y+z-3)(x+y+z+6)>0.  (3)
Taco: (x+ y+z)2 >3(xy+yz+2x)23(x+y+2z) nénx+y+z>3 =>(3) dung.
Tu (1), (2), (3) suy ra diéu phai chimg minh.

Dau “=” o x=y=2z=1
3d
B o=
Tacod 2B+3A=180"=A+B+C=>C=B+2A>B+A=>trong AABC c0
goc C 16n nhat => canh AB l6n nhat. Trén canh BC lay diém D sao cho AD=AC
= AB.AD=AB.AC (1)
Lai co:
0
D> =180" — D; =180’ —M:BOO —w:moo — A+B =ACB
= ABDC«»ABCA = sc_AB => AB.BD = BC* 2
BD BC
Tu (1) va (2) suyra : BC?+ AB.AC = AB.BD+AB.AD=AB.(BD+AD)=AB?
Ta co: 4d

AM AN
—+—=1
MB NC
AM AN
= + =1
AB-AM AC-AN
¢>—£—+ y =1
a-x a-y

< x@-y)+y@a-x)=(@a-x)(a-y)

< a® —2ax—2ay+3xy =0

o al + x5+ yt —2ax—2by +2xy = x>+ y* —xy
S@-x=y)=x+y' -xy ()

Ké MH 1L AC

Tacod MAH =60° (do AABC déu)

B3

AAHM vudng tai H: MH = x.sin60° = 7x
: X
AH = x.sin60° = 3

X
HN=y-=
Y75

Ap dung PL Pitago trong tam gidc vudng AMNH




2 2
MN?2 = MH? + HN? :(@] +(y—§j =X’ +y? —xy (2)

2
Tu (1) va (2), suy ra: MN? = (a-x—-Yy)* < MN =Ja—x-Y|
Vi X <1nénx<?2 ; Y_<1nén y<E
a—-x 2 a-y 2
X<=a
= X+y<a néna-(x+y)>0 hay a—x—-y>0
y<§a

Vay MN =a-x-y (dpcm)




