UBND HUYEN KIM THANH PE KHAO SAT HQC SINH GIOI
PHONG GIAO DUC VA PAO TAO NAM HOQC 2022 - 2023
MON: TOAN - LOP 9
Thoi gian 1am bai: 120 phut
(Khéng ké thoi gian giao dé)
(Pé bai gom 01 trang)

PE CHINH THUC

Ciu 1. (2,0 diém)
(1 2
' 1+\/; a a+\/z+a+1

Rt gon rdi tinh gia tri cta biéu thirc B khi a = 2023 - 2~/2022 .

a) Cho biéu thirc: B = (1
a+l1

_2&]

j,véiazo; a#l

b) Chimg minh rang: A = i/1+ z—j +i/1— ) /2—2 1a mot s6 nguyén.

CAu 2. (2,0 diém)

a) Giai phuong trinh: Yx+2+Y7-x=3

S 4xpt=2y°
b) Giai hé phuong trinh: 4 >
X +y +xy=3

Cau 3 (2,0 diém).
a) Tim a,b dé da thic f(x)=x"+2x> +ax+b chia cho da thitc x—1 du 2, chia cho
da thirc x-2 du 17.

b) Cho a, b, ¢ 1a ba s6 nguyén t6 cung nhau thoa méan: l:l+%. Chung minh:
C a

M =a+b 1a sb chinh phuong.
Cau 4 (3,0 diém).
1) Cho tam giac ABC vuodng tai A, c6 duong cao AH. Ké HI vuong goc voi AB,
HK vuong goc véi AC (I thude AB, K thudc AC). Chirng minh:
Bl AB’
a) —=
CK AC’
b) CK~/BH +BI+/CH = AHA/BC
2) Cho AABC c¢6 G la trong tdm, mot duong thang bat ky qua G, cét cac canh

AB, AC lan luot tai M va N, Churng minh réng: £+£ =3
AM AN
Cau 5 (1,0 diém).
Cho céc sb duong x, y, z thay dbi thoa man: xy + yz + zx = xyz. Tim gia tri 1on

nhat cua biéu thic: M = ! + ! + ! :

4x+3y+z x+4y+3z 3x+y+4z

------------------ | 31 2 ——
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UBND HUYEN KIM THANH HDC PE KHAO SAT HQC SINH GIOI
PHONG GIAO DUC VA PAO TAO NAM HOC 2022- 2023

MON: TOAN - LOP 9
(Huong ddn cham gom 04 trang)

Ciu | Y Noi dung Piém
pB=[1-2e [ 1 e ,
a+l 1+\/Z a\/2+\/;+a+1

1 | a _a-2Ja+1 ( 1 2Ja
a+l  (1+4a (@+D(1+a)
Wa-1]  a+1-2Ja
a+l (a+1)(1++a) 0,25
_ (\/5—1)2(a+1)(1+\/2):H\/Z
(@+D(a-1)
VayB=1++a véia >0 0,25

0,25

Khi a =2023 — 22022 = (12022 — 1)? thoa man DK.
Taco A =1+ (V2022 —1)2 _ 2022

b) Ta co: A=i/l+\/§+i/l— S
54 54

0,25

b
:>A3=1+\E+1—\E+331—§.A=2+33—3.A 0.25
54 54 54 54
S A=2-Ac A+A-2=0c (A-1)AZ+A+2)=0 0.25
ViAZ+ A +2>0voi moi A. 0.25
Néntaco A—1=0 < A=11a mot sd nguyén. 0.25
A 56 56 1« A, X A
Vay i/1+\/5:4+i/1— ” la mot sO nguyén
Yx+2+37-x=3
2 2
a <:>x+2+7—x+3%/x+2.3/7—x(§/x+2+%/7—x):27 025
& 9+93/(x +2)(7—x) =27 02
25
& 3Y(x+2)(7-x) =2
S(x+2)(7T-x)=8
(x+2)(7-x) 2 025
S x"-5x-6=0
{x:—l
=
x=6 0.25

KL....




X +x’=2y" (1)
X+y +xy=3 (2)

Ta thay y = 0 thi hé phuong trinh v6 nghiém. Do d6 y #0, chia | 0.25
3
ca hai vé ctia phuong trinh (1) cho y’ta duoc (ﬁj +X_2=0
Y Y
2
@[Llj [_] a0 0.5
Y y y
’ 1Y 7
eX g0 wi| 2 + 22242 +L50)
y y y y 2 4 0.25
Sx=y
H¢ phuong trinh da cho tuvong duong voi
S S 2SS
x4+ +xy=3 3x* =3 x=y=-1 0.25
KL.:....
Do da thire f(x) = x> + 2x% + ax + b chia da thirc x- 1 du 2
= f()=2=a+b+3=2=a+b=-1(1) 0.25
Do da thire f(x) = x* + 2x% + ax + b chia da thirc x- 2 du 17
= f(2)=17=2a+b+16=17 = 2a+b=1 (2) 0.25
Lay (2) — (1) theo vé = a=2 0.25
Thay a=2 vao (1) =>b=-3 0.25
Ta co: l:l+lc>ab:ac+bc<:)ab—ac—bc=O<::>(a—c)(b—c)=c2
c a 0.25
Goi (a—c;b—c):d:{a_cfd
b—c:d
a'd 0.25
Ma (a—c)(b-c)=c*=>c*id’ = cid :{b:d
=a'd; b'd; c¢id ma a, b, c nguyén t6 cung nhau nén d =1.
Suy ra : a—c;b—c nguyén tb cuing nhau. 0.25
Vay dé (a—c)(b-c)=c* thi a—c;b—c 14 cac SCP.
Dat a—c=m’;b—c=n* mneZ)=>c’ =m’n’ =>c=mn
0.25

Xeét M:a+b:(a—c)+(b—c)+202mz+nz+2mn:(m+n)2

VAy M =a+b 1a s6 chinh phuong.




l.a
K
I
B H C 0,25
V¢ hinh dung
Xet tam giac ABC vudng tai A, c6 duong cao AH suy ra:
2 4 2
AB’ =BH.BC;AC* = CH.BC = ABZ _BHBC_BH AB4 = BH2 )
AC> CHBC CH AC' CH 0,25
Xét tam giac ABH vuodng tai H, c6 HI la duong cao suy ra:
2
BH® = BLBA; tuong tu ¢ CH? = CK.CA = BHZ _BLAB
CH’> CK.AC 0,25
\ . AB* BLAB _AB’ BI 0,25
Tu (1) va(2) suy ra = = = d.p.c.m ’
() (2) suy AC' CKAC AC’ CK (dp )
C6 CK+/BH +BI+JCH = AHA/BC
& CKA/BH.BC + BIY/CHBC = AH.BC 0,25
1.b
< CK.AB+BILAC=AB.AC
CK BI 0,25
&S —+—=1
AC AB
Xét tam giac ABC c6 HK//AB theo dinh 1i TaLet co:
C_K = C_H (1)’ tuo’ng tu’ coO ﬂ = E (2) 0’25
CA BC BA BC
\ \ CK BI 0,25
Tr(l)va(2)suyra —+—=1 (d.p.c.m ’
(1) va@)suyra S o=l (dpem)
A
2
Goi O 1a trung diém cua BC,
Ké BH, CK lan lugt / MN (H,K € AO) 0,25

ABOH = ACOK(g.c.g) =>OH =0K

4




AB AH

AABH ¢0 MG//BH =>——=— 1
* TAM T AG M 0,25
AAKC ¢c6 GN//KC =>£=A—K (2)
AN AG
) 0,25
Cong (1) va (2) theo vé ta dugc:
VT = AH+AK AG+GH+AG+GH+HK _24G+2GO _34G _3 0,25
~AG  AG AG AG AG
. 1 1 1
CoOxy+yz+zx=xyz o —+—+—=1(1)
X y z
Ta chung minh v6i x, y duong: a + (a+b) —(*
X Yy x4y
a b VX
M| —+— (x+y)2(a+b)2<:>a2— b’ —>2ab
x oy
2 0,25
@(aﬁ—b\/EJ Zoluéndfmg,“—”@a\/:— \/7 =0 a= ’
X y
p
Y
1’ 1+1 2°
Ap dung(¥) ta co: + ( ) _ ("="oyiz=1)
y z y+z y+z
2> 22 (2+2) 4
—~Z 4 > = "="e2y=y+z y=2) 0,25
2y y+z 3y+z 3y+z
2 2 2
:>4—+ 4 > (@+4) = o4 "="o4x=3y+2)
4x 3y+z 4x+3y+z 4x+3y+:z
4 £ 2 1 4 1
6—<—+—+—+— —+i +—("="odx=3y+z&y=z &
dx+3y+z 4x 2y y z x y z
0,25
X=y=z)
Tu’O'ngtl_x:LS—+i+ "="ox=y=2)
x+4y+3z x y
EY— o4 1 <3+1+ "="eox=y=2)
x+y+4z x
g g 0,25

I S sl(1+l+lj:é(theo(l)

=4x+3y+z x+4y+3z 3x+y+4z 8\x y z

Vay M dat GTLN 1 % khi x =y =2z=3 (theo (1)




