PHONG GD&PT VU BAN PE THI CHON HQC SINH GIOI NAM HOQC 2023-2024
TRUONG THCS DAI AN Mon: Toéan 16p 9 (vong 1)
( Thoi gian 150 phut )

Bai 1: (4 diém)
a) Cho cac so thuc x, y, z thoa man dong thoi cac diéu kién

oo Lot o

x+y+z=2, X’ +y +z° =18 Véxyz:'l.Tinhgiétricﬁa _xy+z-1 yz+x-1

. ) 2 3f 42 23/24: 3 2 2 _3[.2
b) Ching minh rang: Néu \/X VXY +\/y VXY Z \/Xi-"{/yi _\/;
Bai 2: (6 diém) Giai phuong trinh

a) 42x7 +1) +3(x7 - 2x)v/2x- 1 =2(x’ +5x)
- 235 - (- Vx- 7- 3x+28 =0

1 . 1 . 1

o) V2x-1 2x+l x4l Bx-1

Bai 3: (2 diém) Tim nghiém nguyén duwong ctia phuong trinh:
1 1 1 9

XV 4+ YI4xz 4+ 02 =1

zx+y-1'

b)

Bai 4: (7 diém) Cho dudng tron tam O va dudng thing (4

B,c((d)

cat duong tron tam O tai hai diém
khong di qua ©O). Trén tia ddi cua tia BC 1dy diém 4 (4 nim ngoai dudng tron tim
0).Ké AM va AN 13 cac tiép tuyén v6i dudng tron tam O tai M va N Goi I 1a trung diém

ciia BC | 40 cat MN tai H va cit dudng tron tai cac diem P va 0 (P nam giita 4 va 0), BC
cit MN tai K .
2) Chimg minh AK.AI =AM* =AB.AC

b) Chung minh bdn diém B, H, O, C cung nam trén mot dudng tron
¢) Goi D 1a trung diém HO v H ke duong thang vudng goc véi MD cét duong
thang MP tai £ . Ching minh P 13 trung diém ME .
a b c
+ +

) a,b,c>0  g+b+c=3 . b +ab +bc @ +ca
Bai 5: (1 diéem) Cho va . Chting minh rang:

3
>
2



DAP AN — BIEU DIEM

Bai Y Noi dung dap an Piém
Ta c6 xy+z-1=xy-x- y+1=(x- D(y-1)
Twong tu yz+x-1=(y-1)z-1) v zx+y-1=(z- 1)(x-1)
Suy ra
g = 1 . 1 N | _ x+y+z-3
G-DG-1) G-DE-D G-D&-1D G-1D0G-DE-1)
2
_ -1 _ 1
xyz- oy +yz+zx)+(c+y+z)-1 xp+yz+zx
Ta cé (x+y+z)2 =x2+y2+22+2(xy+yz+zx):> xy+yz+zx =-7
§=1
Suy ra 7
f/ﬁ =Jb >0 {xz =b’
=
3 — 2 — 3
par Y =Ve >0 [y7=c
Ta cb: Jb® +bc ++/c’ +bc® =a
[ 20 . 2 2
3 2 3 2 2.2 2 .2
Binh phwong hai vé dugc: b*+be+c +be” +2ybc (b +c)” =a
Bién déi ta duge: (B F c)’ =a’
= %/3_2:b+c hay{/a—zzi/?'*'%/? (dpcm)
1 2

X =—

a) 42x7 +1) +3(x* - 2x)v2x- 1 =2(x’ +5x) DPidu kién )
Phuong trinh da cho duoc viét lai nhu sau:
2x° - 8x* +10x - 4- 3x(x- 2)v/2x-1=0
e (x-2)(2x7 - 4x+2)- 3x(x- 2)v/2x-1=0
& (x- 2)[(2x2- 4x +2)- 3xy/2x- 1] =0

x-2=0
=

(2x% - 4x+2)- 3xy/2x- 1 =0

2 _ _ 1 — 2 _ _ 2 _ _

Xét phuong trinh: 2x" - 4x+2-3xy2x-1=0< 2x - 4x+2-3x"(2x-1) =0

2 2 —
. Tuong duong ¥ - 2(2x-1)= 3Yx'(2x- D) =0 i, cho x° >0




2x 1 2x 2x- l
Ta co: x? phuong trinh mai la:
t=-2
-28-3t+2=0e 1
t=—
2
- =4+2+3
t:l 2x21:%©x2'8)€+4:0<=> o \/—
Véi 2 tace: x=4-2V3

U - 23fx - (- 4)x-7- 3x+28 =0

Diéu kién: ¥ =27,

Pé don gian ta dat x =27 x=r

Phuong trinh da cho trd thanh:

7= 2- (- 4N -T-30+28=0 37 - t7+2t- 28+ (¢’ - 4)VJt’- 7 =0
Nham dugc ¢ =2. Nén ta phan tich phuong trinh thanh:

© 48 - 2 +2t-32+(2 - 4)(\/#- 7 - 1):0

1 +2t+4
NE -7 +1
D& yring 4" +7t+16>0 ya ' 27 nen ta co

£ +2t+4

NE -7 +1

o (t-2)| (42 + 7t +16)+ (- 4) =0

(42 +7t+16)+ (- 4) >0

. Vi vay phuong trinh c6 nghiém duy

nhat { =2 < x =8,

1 1 1 1
- = +
J2x-1 A2x+1 Afx+1 3x-1

a =+2x-1
b =+2x+1

1 c=Jx+1

x>, N
Pidukién 2 pat (4 TV

(@a.b,c.d>0)= a +b* =c* +d’

Tw do ta c6 hé:
LIl L (d(aeb) zablewd)  [@d(a+by =ab(c+dy
a b ¢ d = ] =

L“I:+r5: =l +d° a’+bh* =c* +d° ]~H2+b: —? +d°
Suy ra: €4 (a* +b° +2ab) =a’b*(c* +d* +2cd)
= (& +b° Na’b - *d* )+ 2abed (ab- cod) =

< (ab- L‘d}[(a:+b: ){ab+f(f}+labm’] =




= ab =cd (dO a.b,c.d '-'-"ﬂ)
V6i ab =cd | ta co: V2x-1 42x+1 =fx+1 +3x- 1
1

X=—
’) = x=2

Ax' - 1=(x+1)3x-1)

-
|

Thtr lai ta thdy, nghiém cta phwong trinh da cho la * =2,

1 I 1 9

Tim nghiém nguyén duong cua phuong trinh: X + VZ+xz + Wz =1

Vai trd cta x, y, z nhu nhau nén khong lam mat tinh tong quat gia sir
ISx<y=<z=>x2=<xy=<xz<yz<Xyz

1 1 1 9 1 1

i 1
= = =

2

1:xy+yZ+;+xyZ < X2 +xF + 124 x
12 :
o 1< ¥ =2x2<12=>x¢ 1,23

1 1 1 9

Néux=1:>;+ Ve oz Y2 =1

>z+1+y+9=yz=>yz-z-y+1=11

(y-1)(z-1)=11=>y=2;z=12 hoacz=2;y=12
1 1 1 9

Néux=2= 2V + D242z +2y2 =]
= 2y-1)2z-1)=23=y=1;z=12hoacy=12;z=1
Néux=3= (3y—1)(3z- 1) =37 vb nghiém

Vay (x,y, z) = (1; 2, 12) va cac hoan vi cua n

a, Chimg minh AK. Al =AM* =4B.AC




* Taco AM-AN 13 paj tiép tuyén cua ©) cit nhau tai 4 nén OA 13 tia phan
giac cia goc Mo .Ma AOMN can taj O nén OA LMN

Ta c6 AMO yugng tai M c6 duong cao MH nén suy ra AH.AO0 =AM”

Ta c6 AAHK ddng dang véi AIO (vi HHK =410 =90 3 D41 chung) nén
AK.Al =AH.AO

Vay AKAI =AM’ (dpem)

b, Chimg minh bén diém B, H, O, C cing nam trén mdt dudng tron
Goi F 1a giao diém ctia MN véi Ol
= OI.OF =HO.04 | i
AOHF ~AOIA(gg) ) = OI.OF =0C*
OH.04 =OM* =0C" |
= AOIC ~AOCF = BCF =BIc =90°
Cmtt ta c6 OBF =907 3 BHF =90°
Viy bbn diém B, C O, H thudc duong tron dudng kinh OF

¢, Goi D 1a trung diém HQ ,tir H ké duong thang vuong goc véi MD cit duong
thang MP tai £ . Chimg minh P 1a trung diém ME

0)

Tacéd M thuoc dudng tron 0
Xeét AMHE 3 AODM o MEH =BMO (00 v vsi Bup),
Ern :MQD (cung phu voi 7 0).

nén ﬁMQ :900.

ME _MH
Suy ra AMHE ~AODM. 1y, 46 ta duge MO DO
Tuong tu ta co

APMH ~AMOH » MP _MH _MH__ MP _1 ME

MQ HQ 2DQ MQ 2MQ
Suy ra ME =2MP vy P 1a trung diém ME . (dpcm).

a,b,c>0  g+bp+c=3 .
Cho va . Chung minh rang:
a b c
+ +
b’+ab c+bc a’ +ca

3
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Giai:

Ap dung bat dang thirc Cauchy ta co:
a 1 b _1 b 1 1 _1 1

_ = >—- = >—- —
B+ab b a+b> b 2Jap? b 2da b 4

l+1]
a

. Twong tuy:

c 1 1
Z_-_

T —
a+ca a 4

l+1




Cong ba bat déng thirc nay lai vé theo vé, ta dugc:

3

4

a b c 3
+ + >

b>’+ab c+bc a’+ca 4

11,1

a b ¢

1

1
b ¢

3
4

3(1
=+
. 4\ a
Bai toan dugc quy vé chiing minh:

é+b l+c >3+a+b+c =6

c

S | —+al|+ +

a

3
> o
2

l+1+123

CZZC

. Bat dang thtrc cudi cung hién

nhién dang vi theo bat dang thitc Cauchy, ta co:

l+a 22,:,l+b 22;l+c >2

a b c

Bai toan dugc chirg minh xong. Pang thirc xay ra khi va chi khi

a=b=c=1




