UBND HUYEN VAN CANH KY THI CHON HQC SINH GIOI CAP HUYEN
PHONG GIAO DUC VA PAO TAO NAM HOC 2023 — 2024

: Mon thi: Toéan 16p 9 i ‘
PE CHINH THUC Thoi gian: 150 phut (khdng ké thoi gian phdt dé)
Ngay thi:  15/10/2023

Bai 1:(3diém)

3 2
Chobiéuthl'ch:H[Hl— b2 j X —2x

41 x=-x2-1 x+1) ¥*=x"+x
a, Rat gon Q
b, Tim gié tri nguyén cua x dé Q co gia tri nguyén
Bai 2: (6diém)
a, Tim hé s6 a dé da thirc f(x) = x> — 8x2 + ax — 5 chia hét cho da thirc g(x) =x2—3x + 1
b, Cho n 1a mot sb ty nhién 1é. Chirng minh n® — n chia hét cho 24.
¢, Tim céc sé duong x, y, z théa min {xz +yiHat=3
X+y+z+xy+yz+zx=06
Bai 3: (3diém)
Cho AABC c6 duong phan giac trong AD. Trén tia d6i cua tia DA 1y diém E sao cho
ECD = BAD.
a, Chung minh AD.DE =BD.CD.
b, Chimg minh AD*> = ABAC-BDCD.

Bai 4:(4diém)

a, Tim gid tri nho nhét cua bidu thire 4 =~/x> —12x+36 ++/x> —16x + 64

+y>4

b, Cho ba s6 duong x, y,z théa min x+ y+z = 6. Ching minh rang al 5
xXyz

Bai 5: (4diém)

Cho tam gidc 4BC nhon va mot diém P thudc mién trong tam giac. Goi D,E,F theo
thr tu 13 hinh chiéu cua P trén cac canh BC,CA, AB

a, Chung minh BD’ + CE* + AF* = DC*+EA’ + FB®

b, Xac dinh vi tri diém P trong AABC dé tong DC>+EA* + FB* dat gia tri nho nhat.

(Giam thi coi thi khong giai thich gi thém.)
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HUONG DAN CHAM BAI THI

Mon: Toan l6p 9
( Gom co 03 trang)

Bai Yéu cau can dat Diém
3 2
a, bK: x#0;-1;2.Tacdé:0=1+ x3+1_ 12 - 2 : f fx
x+1 x—-x"-1 x+1) x’—=x"+x
) 0,75diém
_1+x+1+x+1—2<x —x+1) Xox+1
(x+1)(x2—x+l) .x(x—2)
Bai la
14 —2x +4x X -x+1 N —2x(x—2) X —x+1 0.75 did
(x—l)(xz—x+1)'x(x—2) (x+1)(x2—x+1)'x(x—2) /0 diem
PP I 0,5 diém
x+1 x+1
Bai 1b | Lap lugn dé Q € Z=> x e {-3;-2:1 1,0 diém
Thuyec hién phép chia da thic, tim duoc phan du la: (a — 16)x 0,75 diém

Bai 2a | Dé f(x) chia hét cho g(x) thi (a — 16)x 1a da thirc khong < (a—16)x =0, Vx 0.75 diém

< a-16=0 <a=16 0,5diém

Tacoé:n’—n=n(n-1)(n+1)
Vin—1,n,n+ 114 ba sb tu nhién lién tiép nén s& c6 mot s6 chia hét cho 3. 0,75 diém

Do d6: n(n — 1)(n + 1) chia hét cho 3

Bai2b | Vin—1,n,n+ 112 ba s6 tu nhién lién ti€p va n 1a s6 1€ nén s€ c6 mdt so chia

, , ) , 0,75 diém
hét cho 2 va mot s chia hét cho 4. Do d6: n(n — 1)(n + 1) chia hét cho 8

Ma 3 va 8 1a hai s6 nguyén té cung nhau nén n(n — 1)(n + 1) chia hét cho 24

, 0,5diém
Vay n® — n chia hét cho 24 (dpcm)

2+ 2+ 2=3
Tu GT ta suy ra: Yoy ,
2(x+y+2)+2xy+2yz+2zx =12 0,5 diém

Cong vé theo vé ta duoc: (x +y +2z)> +2(x +y +2) =15

=[x+y+z)+1P7=16
Bai2c | = x+y+z=3(vix,y, z>0)
=>xytyztzx=3

= X2+y2+zzzxy+yz+zx

1,0 diém
= 2x>+2y? +27% —2xy —2yz—2zx =0

=x-y) +(y-2°+(z-x)’=0




=>X=y=z

, 0,5diém
Thay x =y = z vao gia thiet x> +y*+z>=3suyrax=y=z=I.
*Ching minh AD.DE =BD.CD.
- Chiing t6 dugc hai tam gidc ADB va CDE
A N R
3a dong dang theo truong hop goc — goc Idiem
AD D
Suyra 22 - ED . ADDE-BDCD (1)
BD DE
* Chitng minh AD”> = AB.AC—BD.CD.
B DVC - Chiing t6 hai tam giac ABD va AEC ddng Idiém
3b . dang, suy ra AD.AE = AB.AC (2)
- Lay (2) trir (1) theo vé s& duoc két qua : 9
ldiem
AD’ = ABAC-BD.CD
2 2 2 2 L2
A=¥ 12x+36 +\x* ~16x+64 = (x=6)" +/(x-8) 0,5 diém
Baida | 4=|x—6|+|x—8=|x—6|+[8—x|>|x—6+8—x]=2 0,75 diém
Vay gié tri nho nhét cia 4 1a 2 khi (x—6)(8—x) >0 hay 6 <x<8. 0,75 diém
Ta co: (Xer)2 >4xy (1) 0,5 diém
= [(x+y)+z]2 >4(x+y)z ©3624(x+y)z (Vi x+y+z=6) 0,5 diém
Baidb | ©36(x+y)>4(x+ y)’z (vix,y duong nén x +y duong) (2) 0,5 diém
Tu (1) va (2), ta co: 36(x +y) > 16xyz
v 4 0,5 diém
<:>x+y2ixyz PENERR A (dpcm)
9 xyz 9
A * BD’+CE’*+ AF* = DC*+EA’ + FB’
Ta co:
S BD? +CE* + AF” Idiém
Bai Sa FARZ < 2 2 2 2 2 2
’ = (PB* ~ PF*)+(PC* - PD*)+(PA* - PE?)
B D C
2 2 2 2 2 2 ?
= BD"+CE"+AF" =FB"+DC" + EA 1diém
Giasua: BD>DC=BD-DC>0
) . 0,5diém
= (BD-DC)’ >0= BD*+ DC?* > 2BD.DC
Baisb " 2(BD? + DC*)2 BD* +2BD.DC + DC*
BC2 0,5diém

= z(BD2 +DC2)2BC2 — BD*+DC? >




BC?

2

AC* AB

CE* + AE* > BF*+ AF* >

Ching minh twong ty: BD* + DC* >

2

1 BC*?

Tur d6 suy ra: DC? + EA* + FB® > Z(AB2 +BC* +CA*);BD* + DC” 2

Dau “=" xay ra khi va chi khi D 14 trung diém cua BC 1 diem
Nén tong DC*+EA* + FB* dat gia tri nho nhit khi D, E, F theo thu tu 1a
trung diém ctia BC,CA, AB nghiala P 1a giao diém cta cac dudng trung truc

cua cac canh BC,CA, AB .

Diém sé toan bai digc lam tron dén mét chiv sé thdp phin;
moi cdch giai khac dung va phu hop voi chuwong trinh nang cao bdac THCS déu dwoc chap nhdn




