PHONG GIAO DUC - PAO TAO PE KHAO SAT CHAT LUQNG HSG CAP HUYEN

HUYEN NAM TRUC NAM HOQC 2022-2023
— - Mon: Toan 9
DE CHINH THUC Thoi gian 1am bai: 150 phut

(Pé thi gom 01 trang)

Bai 1. (4,0 diém)

1) Rt gon bidu thire: A——3=¥8 _,_ 3+¥5
V244346 V2-+3-45

2) Cho biéu thuc: P = x+2 Jx st :\/;_1,V('yi x>0; x=1. Hay so
XWX -1 X+/x+1 1-+/x 2

sanh P? va 2P.
Bai 2. (4,0 diém)

1) Cho -1<x; y <1 vathoa man: x\/l— y? +yy/1-x2 =1. Ching minh x2 +y? =1.
2) Giai phuong trinh: 2(x+1)\/x+1:(\/x+1+\/1—x)(2—\/1_x2).

Bai 3. (6,0 diém)
Cho duong tron (O) va duong thang d (khdng di qua tam O) cét duong tron (O) tai

hai diém B va C. Ké duong kinh CD ciia duong tron (O). Tiép tuyén tai D cua duong tron
(O) cat duong thang d tai A Duong tron ngoai tiép tam giac ADO cat duong tron (O) tai
diém tha hai 1a E va cat BC tai diém 1 .

1) Ching minh: AE la tiép tuyén cua duong tron (O) va | la trung diém cua BC.
2 1 1
AT AB AC’

3) Chung minh rang: DE, Ol va tiép tuyen tai C cuia dudng tron (O) dong quy.
Bai 4. (3,0 diém)

1) Tim céc cap s6 nguyén (x;y) théa man phuong trinh: 2x° +4x+ 3y’ =19,

2) Goi T lagiao diém caa DE va BC. Chiing minh:

2) Cho m, n la céc so tu nhién thoa man m? —2023n? + 2022 chia hét cho mn. Chiing
minh rang: m, n 1a hai s6 1é va nguyén t6 cting nhau.
Bai 5. (3,0 diém)

1) Cho x, y, z la cac so thuc thoa madn dong thoi cac diéu kién: x>0; yZE; z>5 va

2 2
X2 +y7+% <12. Tim gi4 trj 16n nhét cua biéu thirc T = \/2xy —3X +/xz +82 + 24/ -5.

2) Trén bang ghi bén sé: 2, 3,5 va 6. Ta thuc hién mét trd choi nhu sau: Mdi 1an xda di
hai s6 bat ki, chang han a,b va thay thé bang hai s6 a+b++a’+b® va

a+b—+/a®+b?, déng thoi giir nguyén hai s6 con lai. Hoi sau mot sé lan thay doi c6
khi nao ta thu duoc bén sé méi trén bang déu nho hon 1 hay khéng? Vi sao?

(Hoc sinh dwoc sir dung may tinh cam tay khdng co thé nhé)
Ho VA tBN thi SINN: c..eeeeeeeeeeeeeeeeee e SG DA0 AANN: .. o e e
GIdM ] Lo GIdM i 20 ..o,



HUONG DAN CHAM

I. Nhitng diéu can lwu y:

- Céc cé4ch giai khac dung cho diém twong duong.
- Piém cua tung y khong chia nho hon 0,25 diém.
- Diém toan bai gitt nguyén khéng lam tron.

I1. N§i dung

Bai 1. (4,0 diém)

3-+/5 3+45

1) Rt gon biéu thuc: A=

V2 +4/3+45 +ﬁ—\/3—x@'

+ +
XX =1 x++/x+1 1-+/x

2) Cho biéu thic: P:( X+2 Vx 1 ].fz—l

sanh P? va 2P.

, VoI x>0; x=1. Hay so

Cau Néi dung piém
1.1 A: 3_\/5 . 3_,_\/5 0,25
V2 24625 2-+6-245
_3-45 3445 05
3+45 3-45
(3-V5) +(3++5)
- 9-5
=7 0,5
= A=T742. 0,25
1.2 |V6i x>0; x#1,taco:
b X +2 Lox 1 2
(\/;—l)(x+ x+1) x+4x+1 W/x-1[+/x-1 05
_x+2+(\/§—1>\/§—(x+\/§+1) 2
- (\/;—1)(x+ x+1) x-1
_x+2+x—\/§—x—\/§—1 2
- (Vx-1)(x++x+1)  Wx-1 0,25
o x=2Ux+1 2 0,25
(Vx=1)(x+x+1) V-t
T
(Vx=1)(x+x 1) Vx -t
__ 2 0,25
XX +1
Chung minh dugc 0< P < 2. 0,5
= P(P-2)<0=P*<2P. 0,25




Dau “=" xay ra khi x =0.
KL: Vay P? <2P,

0,25

Bai 2. (4,0 diém)

1) Cho —1<x; y <1 vathoa man: x\/l— y? + yy1— x? =1. Ching minh x? + y? =1.
2) Giai phuong trinh: 2(x+1)\/x+1=(\/x+1+\/1—x)(2—\/1—x2).

KL: Phuong trinh c6 tap nghiém la S = {0}.

Cau Néi dung piém
21 [Taco: xf1-y2 +yV1-x* =1 2—2xJ1-y? —2yy/1-%* =0 0,5
2 2
@(x—,/l—yz) +(y—x/l—x2) =0 05
X—41-y* =0 X =4/1-y?
o Y < y 0,5
y—+V1-x*=0 y=v1-x°
X2 :1_ 2
=1, y2 = x>+ y® =1 (dpcm). 0,5
y =1-x
: a’+b*
Ghi ch: C6 thé st dung BDT dang ab < dé danh gia
2 4 \2 2,12
x\/l—y2+y\/1—x2£X floy Ly Hlex
2 2
7 x=41-y> [x*=1-y
Ding thic xay ra khi ¥ o S y* =1.
y=+1-x* y'=1-%X
2.2 | Diéu kign: ~1<x <1, 0,25
L jla=Ax+1 2 12 e ; " tha
Dit (a,b>0)=a’+b* =2, khi d6 phuong trinh trg thanh: 0,5
b=+v1-x
2a° =(a+b)(a’ +b* —ab)
s2a=a’+b’
sa’=b’
Sa=Dhb 0,5
Suy ra: VXx+1=+1-X < x=0 (théa man). 0,5
0,25

Bai 3. (6,0 diém)
Cho dudng tron (O) va dwong thang d (khong di qua tdm O) cét duong tron (O) tai

hai diém B va C. Ké duong kinh CD cuia duong tron (O). Tiép tuyén tai D cua duong tron
(O) cat duong thang d tai A Duong tron ngoai tiép tam giac ADO cit duong tron (O) tai

diém tha hai 1a E va cit BC tai diém 1 .

2) Goi T lagiao diém cua DE va BC. Chang minh:

1) Ching minh: AE Ia tiép tuyén ciia dudng tron (O) va | la trung diém ciia BC.

2_1+1
AT AB AC’




3) Chung minh rang: DE, Ol va tiép tuyen tai C ctia dudng tron (O) dong quy.

Cau Noi dung biem
D
7 g . - h N
/ N\
/ \
/
/ \O
I
I H |
‘ I
\ o d
A\ B T il C
\ /
\\ /
~ ~ ~__ _ - -~ /E
P
3.1 [ AD latiép tuyén cua (O) tai D= AD L OD = AADO vuong tai D
= AADO ndi tiép trong dudng tron duong kinh AO . 0.5
E € duong tron duong kinh AO = AAEO vubng tai E = AE 1L OE.
Xét (O) co: AE L OE tai E va OE labéan kinh cua (O)
= AE latiép tuyén cia (O) tai E. 10
| e duwong tron duong kinh AO = AAIO vudng tai | = Ol L Al = Ol L BC.
Xét (O) cé: Ol Ldéy BC tai | = I latrung diém cua BC. 0,5
3.2 | Goi H Iagiao diém cua AO va DE. 0,25
Cm duoc: AO L DE tai H.
C/m dugc: AD? = AH.AO (1) 0,25
C/m dugc: AD* = AB.AC (2) 0,25
C/m duoc: AH.AO = AT Al (3) 0,25
Tu (1), (2) va (3) suy ra: AT.Al = AB.AC 0,25
1 Al 2 2Al
~ AT ~ AT 0,25
AT AB.AC AT AB.AC '
_Al+Al _ AB+IB+AC-IC
AB.AC AB.AC 0,25
_ABHAC i iB=1C)
AB.AC
1 1
= +— (d
B AC (dpem) 0,25
3.3 | Goi P lagiao diém cua DE va Ol.
C/m dugc AOHP ~ AOIA= OH.OA =0I.0P (4) 0,5
C/m dugc: OH.OA=0D? =0C? (5) 0,25
. s Ol oC
Tu (4) va (5) suy ra OC? =OI.OP:>—=§ 0,25

OoC




Xét AOIC va AOCP co: chung géc O, oL _oc

OoC OP
Do d6 AOIC va AOCP ddng dang 0,5
= OCP =0IC =90° = CP L. OC 0,25
Xét (0) co: CP LOC tai C, C e(0)=PC latiép tuyén cia (O) tai C.
Vay DE, Ol va tiép tuyén tai C ctia dwong tron (O) déng quy tai mét diém. 0,25
Bai 4. (3,0 diém)
1) Tim céc cap s6 nguyén (x;y) théa man phuong trinh: 2x° +4x+3y? =19.
2) Cho m, n la céc sé ty nhién théa mdn m?—2023n? +2022 chia hét cho mn. Chiing
minh rang: m, n 1 hai s6 1é va nguyén t6 cting nhau.
Cau Néi dung Piém
4.1 | Gia su ton tai (x;y) nguyén théa man phuong trinh 2x° +4x+3y? =19, 0,25
Taco: 2x* +4x+3y? =19 & 2(x+1)’ = 3(7-y*) (%)
Tu (*)suyra7-y*>0=y*<7. (1) 0,25
Tir (*) suy ra: 3(7-y*):i2ma (3,2)=1nén 7-y*:2=y ¢ ) 0,25
Tu (1) va (2) ta duoc y* =1. 0,25
= 2(x+1)" =3.(7-1) = (x+1)" =9 = x e {2;-4}. 0,25
Thir lai ta thay (2;1), (2;,-1), (—4;1), (—4;-1) la nhitng cap s6 nguyén théa mén. 0,25
4.2 | Néu m, n 1a hai s chin thi m? —2023n? + 2022 khdng chia hét cho 4 va mn chia hét
cho 4 suy ra m® —2023n° + 2022 khong chia hét cho mn (loai). 0.5
Néu m,n khac tinh chdn 1¢ thi m®-2023n°>+2022 1¢ va mn chin, do do
m? — 2023r\12 +2022 khong chia hét cho mn (loai). 05
Vay m,n la nhiing so I¢é. ’
Goi (m,n)=d = {2;:2023”2 d* ma m? —2023n% +2022:mn nén 2022:d2.
Mat khac 2022 =2.3.337 tac 2022 khong cé udc chinh phuong nao ngoai 1, do do
d’=1=d=1=(mn)=1.
0,5

Vay m,n la hai s nguyén t cing nhau.

Bai 5. (3,0 diém)

1) Cho x, y, z la cac s6 thuyc théa man dong thoi cac diéu kién: x>0 yZE; Z>5 va

2 2

y

X2 +7+% <12. Tim gi4 trj 16n nhét cua biéu thicc T = /2xy —3X +/xz +82 +24/2 -5.

2) Trén bang ghi bén sb: 2, 3,5 va 6. Trén bang ghi bén s 2, 3, 5, 6. Ta thuc hién mot

trd choi nhu sau: Mdi lan x6a di hai sb bat ki, chang han a, b va thay thé bang hai sé

a+b++a?+b® va a+b—+/a?+b?, dong thoi gitt nguyén hai s6 con lai. Hoi sau mot
s6 lan thay ddi c6 khi nao ta thu dugc bdn sé méi trén bang déu nho hon 1 hay khong?
Vi sa0?



Noi dung

biem

Ap dung bat dang thaee AM-GM:

X+2y-3
oxv_3x = [x(2y_3) <24y ™2
J2xy —3x = x(2y —3) 5

0,25

Z+X+8
8z = 8) <
Xz +8z 4/z(x+ ) ,

0,25

2\/2T=1/4(z—5)£4+§_5

0,25

Cong ting vé cia 3 BPT tréntaduoc: T <X+ Y+2+2 1)

0,25

Ap dung BPT Bunhiacopski:

2 2 2
(x+y+2) :(1.x+ﬁ%+3é} s(1+2+9)(xz+y?+%}:12.12=144

= X+Yy+2<12 ()

0,5

Tr () va(@)suyra T <14.

0,25

Dau “="xay rakhi x=1y=2;2=09.
Vay T ¢6 GTLN bang 14 khi x=1y=2;2=09.

0,25

2 2
N SN U X“+1 +4 z°+81
Ghi chu: Co thé danh gid X+ Yy + z bai cac danh gia: X < > ;Y < y’ ;2 <

4 - 18

5.2

Néu bon s6 dugc ghi trén bang la a; b; ¢; d thi tong cac nghich dao caa ching la
1 1 1 1

abc d
Khi x6a di hai s6 chang hana,b va thay thé bang hai s6 a+b++a®+b® va
a+b—+/a®+b?, dong thoi giir nguyén hai sé con lai, khi ¢6 bén sé trén bang 1a:

a+b++va’+b%:a+b—-+a’+b%:c:d

Ta co:
1 1 _a+h- Jai+b® +a+b++a®+b? £+l
a+b++a?+h? a+b Ja?+b? (a+b)"—(a’+b?) a b

0,5

1 f—

1 1 1

+ +o4S=
a+b+va’+b’ a+b-va®+b? C d
dao cua

Nhu vay sau mdi lan thay dbi thi tong nghich

Khi do:

l 11 1
J— J— _+_
a b c d
bon sb da cho khong doi.

0,25

. Y R .1 1 1 1

Mat khac véi bon so 2, 3, 5, 6 trén bang thi §+§+§+€ <4
Gia str sau mot s6 1an thay d6i ta thu duoc bén sb x; y; z; t déu bé hon 1. Khi d6 ta

,1 1 1 1
CO —+—+—+->4.

X y z t

Djéu nay dan mau thuin. Do d6 sau mot qua trinh thay doi ta khong thé thu dugc
bon s6 déu bé hon 1.

0,25




Ghi chii: Ta ciing c6 thé giai bai toan trén theo cach khac nhu sau:

Khi x6a di hai sé ching hana,b va thay thé bing hai s6 a+b++a?+b® va
a+b—+a%+b?, dong thoi gitt nguyén hai sé con lai, khi d6 bén sé trén bang la:
a+b++va*+b%:a+b—+a’*+b%:c:d

Khi d6 ta duoc a+b++a’+b?>+a+b—+va’+b*+c+d>a+b+c+d.

Nhu vay sau mdi lan thay ddi ta thu dwgc bon sb o tong 16n hon bén sé cil.
Do doé

a+b+va’+b*+a+b—-+a’+b*>+c+d>2+3+5+6=16.

Vi vay khong thé ton tai bén sé méi déu nhé hon 1.




