PHONG GIAO DUC VAPAOTAO  KY KHAO SAT HOC SINH GIOI LOP 9 - LAN 1

THANH PHO TAM KY Niim hoc 2023 — 2024
Mon: TOAN
Pé chinh thire Thoi gian lam bai : 120 phiit (khong ké thoi gian giao dé )

Cau 1 (5,0 diém).

a) Tinh gid tri cua bidu thue 4 = (x +4x*> —4x—2)" bibt ring x = \/ J3-4-23 .
b) Cho biéu thirc

5 2(x—1)+\/;(’“/;_1)_2x+\/;
- \/;—1 x++x+1 \/;

Rut gon biéu thic B va tim gia tri nho nhat cua biéu thic B.

(voi 0<x#1).

Cau 2 (5,0 diém).
a) Giai phuong trinh: (3x +2023)’ + (3x —2026)° = (6x —3)’.

b) Giai phuong trinh: ~/x+9 +2023+/x+6 =2023+/(x+9)(x +6) .

Céu 3 (2,0 diém). Cho a,b,c 1a cac sb thuc duong thoa mén diéu kién

a\/l—b2 +b\/1—02 +c\l-a? :%.

Tinh gi4 tri ctia biéu thirc M =2(a* +b> +c*)+1.

Cau 4 (4.0 diém). Cho hinh vudng ABCD canh a, 1ay diém M bat ky trén canh BC (M
khac B va C). Qua B ké duong thang vudng goc voi dudng thang DM tai H, kéo dai BH
cat duong thang DC tai K.

a) Chung minh rang KM vudng goc v6i DB va KC.KD = KH.KB.

b) Ky hiéu S ,,,,S,, 1an lugt 14 dién tich ctia cac tam giac ABM va DCM. Xéc dinh vi

tri cua diém M trén canh BC dé S2, + S

oy TS, dat gid tri nho nhat va tim gid tri nho nhat do

theo a.

Céu 5 (2.0 diém). Cho tam giac vudng tai 4 c6 AB < AC va AM 1a trung tuyén.
it ACB = a, AMB = 3. Chting minh rang
(sina+cosa)’ —sin =1 .

Cau 6 (2.0 diém). Cho a,b,c 13 cic sb thuc duong thoa man ab+bc +ca =4—abce.
Chtng minh rang Jab +~/be +~Jea <3,

Luwu v: Thi sinh khong dwoc phép sw dung tai lieu. Giam thi khong dwoc gidi thich gi thém.

Hovaten thi sinh...........ccciii i, Sobdodanh........................
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PHONG GIAO DUC VA PAO TAO N:im hoc: 2023 — 2024
Ngay 28 thang 9 nam 2023
Mén: TOAN
HUONG DAN CHAM
Cau Pap an Piém

a) (1.5 diém). Taco

R A0 N e
:\/3_‘\/5—1‘ :\/\/5—(\/5—1) =BT |

(Néu thi sinh quén ghi “ddu gid tri tuyét déi” ma két qua ding thi
giam khao tha chq cdc em 0 buoc nay)
Thay x =1 vao biéu thuc 4 ta dugc

A=1"+4.1"-4.1-2)"" = (-1)"* =-1. 0.5
b) (3.5 diém). Ta c

B 2(x—1)+\/;()“/;_1)_2x+\/;

1 _\/;—1 xX++x+1 Jx
N 0 W (IR S
B Jx -1 ’ x4dx+1 Jx

(Phan tich diing cho tr ciia méi phén thire dwoe 0,5 diém vi ddy la
buoc quan trong nhat dé rut gon biéu thirc B).

=2V +1)+x (W =1)=(2Vx +1) 0.5

=x—+x+1 0.5
1 3.3

B= —— | +=2=,Vx>0,x#1.

(J— 2j 4= T 0.5

3 1Y 1 1

Vay minB:_‘:’(*/_"j S0 =g er=g 0.5
4 2 2 4
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(5.0
diém)

2 _ la=3x+2023
a) (2.5 diem). bat =>a+b=6x-3.
b=3x-2026 0.5
Phuong trinh da cho tré thanh )
a+b =(a+b)
S a+b=a’+b +3ab(a+b) < 3ab(a+b)=0 0.5
< a=0 hoac b=0 hoac a+b=0. 0.5
. . -2023
o Vé6ia=0 thi 3x+2023=0=x=—.
3 0.25
e V6i b=0 thi 3x—2026=0<:>x:%.
3 0.25
e Vo1 a+b=0 thi 6x—3=0<:>x=%. 0.25
Vay tap hop nghiém ctia phuong trinh da cho la
g —2023 2026 1 0.25
373 72
b) (2.5 diém).
U x+9>0 x>-9 0.5
biéu kién: S x>2-6
x+6=>0 x>—6
Phuong trinh da cho tuong duong vai
(\/x+9 —2023)+[2023Jx+ 6 —J(x +9)(x+ 6)] -0 0.5
& (Vx+9-2023)+4x+6(2023-x+9) =0 0s
& (Vx+9-2023)(1-vx+6)=0
o Jx+9 =2023 0
Jx+6=1 '
[ x=4092520 . .., .. L . »
— s (thda diéu kién). (Sai mot nghiém troe 0.25 diém).
xX=-
- 0.5

Vay tap nghiém cia phuong trinh da cho la
S ={-5;4092520}

Cach khac:

Thi sinh ¢6 thé dit a=~x+9>0,b=~x+6>0 dé dua phwong
trinh vé dang tich (a - 2023)(1 —b) =0. Néu dat dung diéu kién va
trinh bay 101 gidi chinh xdc, hop 1y van cho diém toi da.
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Ap dung bat dang thitc AM — GM (Cauchy) cho hai s6 duong ta co
a\/1—b2+b\/l—cz+0\/1—a2 ;
a’+1-b> b +1-¢* cF+1-a> 3 0
< + + ==
2 2 2 2
a:\ll_bz a2:1_b2
3 . .
2.0 Dau “bang” xay ra khi va chi <h=+1-c> < b° =1-¢" . 0.5
diém) c=+1-d* cc=1-a’
Cong vé theo vé ba ding thuc trén roi chuyén vé, rat gon ta duoc
3
2,72, .2_°
a +b +c = 5 0.5
Vay M =\2(d* +b* +*) +1 =, /2%+1 =J4=2,
Hinh vé
% B
H
)
D C K
a) (2.0 diém)
Vi BM 1. DK,DM 1 BK nén M la truc tam aBDK . 1.0
Do d6 KM 1 DB
Xét aAKHDva aKCB ¢6 K chung va KHD = KCB =90". 0.5
4 .
(£0 poe KH KD 0.5
diem) | \KHD ~sKCB (g—-g)=>—=——=KCKD=KH KB . )
. KC KB
b) (2.0 diem)
Ta cod
S S —IABBM 1CDCM—1 BM ! CM 05
ABM+ DCM—E . +E . —5(1. +Ea.
1 1
:EG(BM'FCM):ECZZ 0.5
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Ap dung bat dang thirc
X+t > %(x+y)2
ta di dén

DCM —

1 a’
SjBM +S, >E(SABM +SDCM)2 :g_

0.5

Dau dang thirc thirc xay ra khi va chi khiS ,, =S, < BM =CM
< M 1a trung diém cta BC.

4 e
VAy min(S2,, +82,) = %khi va chi khi M 13 trung diém cua BC.

0.5

(2.0
diém)

Hinh vé
A

d r. % a
B H IY; —e O

Ké AH 1 BC thi H nam gitra B va M .
Ta co
(sina+cosa)’ =sin’ a+cos’ a +2sinacosa =1+ 2sina cosa

0.5

14248 A€, ABAC
BC BC BC’

0.5

AH.BC _ . AH

=1+2.
BC? BC

0.5

=1+ =1+AH:1+sin,B.
24M AM

Viay (sina+cosa)’—sin f=1.

0.5

2.0
diém)

Ta co

ab+bc+ca=4—abc < abc+ab+bc+ca=4
& abc+2(ab+bc+ca)+4(a+b+c)+8=ab+bc+ca+4(a+b+c)+12

S @+2)(b+2)c+2)=(a+2)b+2)+(b+2)(c+2)+(c+2)(a+2).
Chia ca hai vé cho (a+2)(b+2)(c+2) ta thu dugc
1 1 1
+ + =1.
a+2 b+2 c+2

0.5

Suy ra ton tai cac s6 duong m,n, p sao cho
2m 2n 2
a= ,b= ,C= P )
n+p p+m m+n
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Khi d6 bat dang thirc can chirg minh tro thanh
\/2m.2n+\/2n.2p+\/2p.2m£3
n+p p+m \\p+m m+n \m+n n+p
@2\/m.”+2\/”.p+2\/p.ms3
n+p p+m p+m m+n m+n n+p

@2\/”.m+2\/p.” +2\/m.ps3(*)
n+p p+m p+m m+n m+n n+p

0.5

Ta s& ching minh bét ding thirc (*).
That vay,
Ap dung bat dang thitc AM — GM ta ¢o

n m n m
2\/ . .< +
I’l+p p+m n+p p+m
2 p ) " < p + "
p+t+m m+n p+m m+n

2, mop ML P
m+n n+p m+n n+p

(Méi bat dang thire diing duwoc 0.25 diém)

0.75

Cong vé theo vé cac bat dang thuc trén ta hoan thanh viéc ching
minh bat dang thic (*).
Vay bat dang thirc da cho dugc chirng minh. .

0.25

- Nhitng cdu, nhitng y nao thi sinh lam khac voi dap an nhung lip ludn hop ly
va ddp sé diing vin dat diém t6i da 6 cau dé, y do.

- Nhitng kién thivc méi thi sinh dwa vao bai lam néu diing vin dwoc chép nhin
boi vi day la doi twong hoc sinh gioi co nang khiéu Todn.

- Khuyén khich nhitng cdch gidi sing tao, déc ddo va cé cong diém thwéng cho
nhirng cach gidi nay.
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