PHONG GD&DPT PE KHAO SAT PQI TUYEN HSG LOP 9

................ MON: TO AN ‘
Thot gian: 150 phut (khong ké thoi gian giao dé)

S6 bao danh (D& gbém 05 cau, 01 trang).

Ngay thi .../.../2023

Ciu L. (4,0 diém)

e §+ 3Wr- 1 Vx4l 1 x+43dx
ey - | x+ﬁ+] Jr- 1F  2x

véi x>0 vy vt 1
2\x- 3P

Rut gon biéu thirc P va tim tat ca cac s6 tw nhién * dé gia tri biéu thie 2P 13 s6 nguyén t6.

1. Cho biéu thirc

2. Céc s thyc @, b, ¢ thoa man diéu kién @b +bc+ca=1_Tinh gi4 trj cta biéu thic
a b C 2

= —+ —+ .
l+a 1+ 1+ a+b+c- abe

Céu II. (4,0 diém )
- 3x+ D)W #2014+ X' - 3x7 +x =21
|’.r'" -8x =" +2y

2 -1=1 2
2. Giai hé phuong trinh: |x*-3=3("+1)

1. Giai phuong trinh: (r

CAu III. (4,0 diém)
1. Tim nghiém nguyén cta phuong trinh: Vir+d =y 45747y 44 (1)
1 r A . A X, Vs, Z 5 ~ A N o e A . A .‘[';+_1'; :2:; \ x+r‘y’+2 N A
2. Tim céc s tu nhién thoa man dong thoi hai diéu kién va la s0

nguyén to.

Cau IV. (6,0 diém) Cho tam gidc ABC ngoai tiép dudng tron (O ; r). Céc tiép diém cta (O ; r) voi
cac canh cua tam giac ABC lan luot 1a M, N, P.

1) Chimg minh: S=p.r (p la ntra chu vi tam giac ABC, S la dién tich tam giac ABC).

2) Puong thang qua O vudng goc véi OC cat AC va BC lan luot tai E va F. Ching minh
AE (04

BF | OB

3) K¢é cac tiép tuyén cua dudng tron (O ; r) song song voi 3 canh ctia tam giac ABC, cac tiép tuyén

nay tao voi cac canh cua tam gidc ABC ba tam gidc nho c6 dién tich lanluwot1a S', S2, S:. Tim gia

S5 +5,+85,
tri nho nhét cta biéu thuc S
1 1.1
2 . 4 R . _+_+_ . .
Cau V. (2,0 diem) Vi X, y, z 1a cac s6 thuc duong thay doi vathéaman X YV Z . Tim gia tri
1 1 1

+ +
160 nhat cia bidu thire P = V2x2+y*+3 V2y2+72243 122%+x%+3



HUONG DAN CHAM MON TOAN
Huong dan cham nay gom 09 trang

Noi dung

Piem

I.1

P=§+3Jm_-— 1, el Q¢ +3Jx
.2 . o - r : -_“I' - 2x ‘s \
1.Cho biéu thirc o AR CRSNEVCERT voi ¥>0 va
x1t 1

Rt gon biéu thitc P va tim tit ca cac sb tu nhién ¥ dé gia tri biéu thirc

2x- 3P

2P 1a sb nguyén to.

2,0

« A A y . \ 1
Diéu kién x4c dinh : *>0ya x* 1,

g +3J- 14x- 1- x- Jx- |§1—+3J_~?: x4+ 2x- 3 N
(Va- 1)(x+x +1) 4 2 (Va- 1)(x+4c+1) Ve +3

P (‘-""_ |}[~J".1_'+3) WJx _ 25
(- lcar 1) o 43 xtda+l

Thay V1 vao bidu thae 2P ta dugc:

2x- 3. 2x 1- 3

- e+l _ xfudl _rtx-2

2P ) 2Jx 2 2
x4+ +1 v +fx 41

0,5

0,25




1\-";— =2 0 ¥w =_9
Kha nang 2: TY*T2=7 1777 yhan)
po_ X 24/x- 3P
Vay  YtVaFl yakhi x=4 vax=9thi 2P  1asb nguyén to. 0,25
2.Cac s6 thyc @, b, ¢ théa man diéu kién @b +bc+ca=1_Tinh gia tri cua
12 bicu thtrc 2.0
a b c 2
=t
l+a 1+b 1+ a+b+e- abe
P= a " b + c 2(ab +bc +ca)
" ab+bctcata  ab+bc+ca+b  ab+bctcatc a+b+c- abe
2{ab +bc+
p= a + h + o i {ﬂ I m} 0.5
(a+e)(a+b) (b+c)a+b) (a+e)(b+c) a+b+c- abe ’
_a{b-f—c]-f—b{a-f—c]-f—c{a-f—b} 2(ab +bc + ca)
B 'I[a -I'-b]{b-l'-c]{c +c) a+h+ec- abe
_ 2(ab +bc +ca) 2(ab + bc+ca)
_{a +b)(b+c)(c+a) a+b+c- abe 0,5
¢ I l i
P=2(ab+bc +ca)t - L
ga-l'-:‘:r}{:‘:r-f-c]{c-l'-a] a+b+c- m‘:rr:t
TaCO: 2 2 2 2 2 .l 0’5
{ﬂ +b}{b -I'-L"Hr: +a)=ab’ +a’b+bc’ +b'c +ca’ +ac’ +abc +abc
=ab’ +a’b+abc +ac’ +ca’ +abc +bc” + B¢ +abe- abe
=ab{a +b+c}+ac{a -I'-r:-l'-b}-l'-bc{a -I'-:‘J-I'-C]— abe
={ﬂ+b+c}{ab +ac +bc)- abe
=a+b+c- abc 0,5
P P=0
I1.1 B (- 3x+ D)Wt +21 +x° - 3x° +x =21 2,0

1.Gidi phuong trin




1. DKXD : Xx€R

(x' = 3x+ DV +21 +x* - 3¢ +x =21
@(x3—2x+1)m+x(x3—2x+1)—xm—(x2+21):O
o (P=2x+1) (Vx4 21+x) = x2+21 (Vx2+21+x)=0

e (10 2r4l- fr? # 2D  #21 +x) =0

—
- 2x+l-Ax+21=0

. X' +21 =x°
= Jx +2]l =-x

*) ViV x’+21+x=0

fe o= 2 P
*)VOI = 2x+l x+21 =0

S X +2l=x - x+leoJxr¥ +21-5=x"-2x-4

x<0 (v0 nghiém)

x+2

= _ =(x- 2)(x* +2x+2) = (x- 2)
gx3+21+5 ,:a_‘x3+21+5

-(x+2x+2) =0

Taxét(3) JI:+21+5
= PT (3) vO0 nghiém
Vay PT c6 nghiém * =2

0,5

0,5

0,5

0,5

I1.2

x-8x=y +2y

32307 +1)

2.Giai hé phuong trinh:

2,0




Ta bién d6i hé:
Pé ¥ rang néu nhan chéo 2 phuong trinh ciia hé ta co:
3 Sy — A, 2 2 ) ,
O(x +37) =(8x +2y)(x" +3y7) day l1a phuong trinh dang cap bac 3: Tur d6 ta c6 101
gidi nhu sau:
vi ¥ =0 khong 13 nghiém cta hé nén ta dat =X Khido hé thanh:
T:(|-E3):EE+S 1- ¢+ £+4

v (1- 3%) =6 IR

- 8x ='x" +2x

—
- 3=3(2 +1)

=30-£)=¢+4)1-33) = 128-t-1=0e | 3

4-
| @ (1-32) =6 o
t=—= =
3 y _* p ==l
* | 3
L T8
;:—I_: 3
4 78
y=F—
* . 13

Suy ra hé phuong trinh c6 cac cap nghiém:

G.1):(-3.- ,)W_!J_H 4J___ J_

(x;y) =

0,5

0,25

0,5

0,25

0,25

IT1.1

1.Tim nghi¢ém nguyén cua phuong trinh:
Br+d =y 457 +7y+4 (1)

2.0




Trudc hét ta chirmg minh nhéan xét sau:
Voia 20aSZ.aVacZ i Ju€Z  Thyt vay:

Xéta=0thia=Ve =0z
Xét a nguyén duong, dat :

[ a

ava=bbez)o Ja=l=a=" ez

Néu V4 £Z thi b khong chia hét cho a, b’ khong chia hét cho o, do d6 a
b%ez A \ A X . n \/_
=a Diéu nay mau thuin véia €Z . Vay V¢ €2
Tro lai bai toan :
4
-~ ,
bK:x 3 .Lap phuong hai vé cta (1) tacé :
(Bx+4)\3r+4 =y +5)7 +Tp+4 )
Do »YE€Z kéthop (2) suy ra
x+4€Z (Bx+4)3x+4 c 7
Sir dung nhan xét suy ra V3¥+4 €7 Pgt V3x+4 =k (k 20, kez ).
thay vao (2) taco © =¥+ +Tr+d 3)
Nhan théy : VA5 4T+ =(p 1Y +2(v+1) +1=(p+1)
( do 2(y+1 ) +1>0 vGi m01 Y);
VA5 HTy+d=(p+2) - (17 +5y +4)
=(y+2) - (y+Dy+4) < (p+2)
Khi V<-4 hodc V> 1 (do (v+I)(y+4)=0khi y<-4 hosic V- 1)
+Voi ¥ <% hoie ¥ > 1 két hop vai (3) suy ra D <K < +2) 443y
nay khong thé xay ra.
+V6i ¥ =4 thay vao 3) taco : £ =-8 = k =-2 (khong thod man diéu
kién k=0 )
+V6i ¥ =3 thay vao (3) taco k' =l =k =1= x =1
+V6i ¥ = 1 thay vao 3) taco ¥ =l = k=1= x=-1 Quyra ¥ =1 (thod
man).
+Vi ¥ =22k =22 2 (1045
Vay phuong trinh (1) c6 hai nghiém nguyén (x;y) 1a (-1;-1), (-1;-3)

0,5
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0,25

0,25




\ L X A , o 2A s k1Al X +y =220
2.Tim céc sb tw nhién *Y>Z théa man ddng thoi hai didu kien ¥ Y =47 va

L2 | < 100500 , 2,0
YTV T2 13 56 nguyén to.
St dung hing déng thire (@ +6) =a +b +3abla+b) o) qyy0c
(x+y+z) =(x+v) + +3z(x+y)(x+y+2)
=x +y +3plx+p)+ 27 #3200+ )+ y +2) 0.25
=3z +3(x+ j.'}[.".'f_}' +z)+z(y+ :}] (do X +y =27 )
=32 43 (x+ ) y+z)z+x)
Véi x,v,z€IN ta co (x+y+z)f =32 +3x+y)y+z)z+x)3
0,25
Dodd (Y*V*I 3 ma X*V*Iiasdnguyen tdnen *FYFI= |
Do vai trd ctia X va & trong bai toan 1a nhu nhau nén khong giam tinh tong 0.25
| quét ciia bai todn, ta gid st * =" kéthop vei ¥ ¥V Z27 taduge Y=E=V | 7T |
vty aics p < o-11
Tirdosuyra S =PV #IE= v by xeNggy YEOU ] 025 |
- i 0,25
=) {: =1
L .
| *Véix=0,tacoy,zlacacsd wnhiénthoaman V77T
| ] :
Lz 030000 :2:1) . , LA —9 -
Tathdy VSOOI hong hoaman ¥+ =22, | 0.25 |
(y+z =2 {: =]
P = y —
* Voix=1,tacoy,zI1acac sb tu nhién thoa man ' == = y =l 0,25
| Tathdy * =Y =7 = thoa man diéu kién baitogn. | |
Vay céc sb tu nhién cn tim 1a (%22 = (1;1;1). 0,25
IV | Cho tam giac ABC ngoai ti€ép duong tron (O ; r). Céc ti€p diém cua (O ; r)
v6i cac canh cua tam giac ABC lan luot 1a M, N, P.
1) Chimg minh: S =p.r (p la nira chu vi A ABC, S la dién tich A
ABC).
2) Buong thang qua O vuong goc vai OC cat AC va BC lan lugt tai E va F.
AE _" 04|
Chtng minh 8F | OB 4,0

3) Ké cac tiép tuyén ciia duong tron (O ; r) song song voi 3 canh cia tam

giac ABC, céc ti€p tuyén nay tao voi cac canh ctuia tam gidc ABC ba tam

giac nhé c6 dién tich lan luot 14 S, S2, S3. Tim gia tr1 nho nhat cua biéu
S, +5,+5,

thirc \)




g °C

IV.1 | 1) Chitng minh: S=p.r (p lanira chuvi A ABC, S la dién tich A
ABCQC). 2,0
S =S40 + §Boc + § 40c 0,5
OM.AB ON.BC OPAC
+ + 0.5
= 2 2 2 ’
" AB+EC+AC" 0.5
=0OM." 2 0.5
= r.p (dpem). (Vi OM=ON=0OP=r)
IV.2 | 2)Duong thang qua O Vuong goc voi OC cat AC va BC lan luot tai E va F.
2,0
Chtrng minh BF [
BEC =90° - € d+b
Ta ¢ 2= 2
Xét AOE ¢ goe ngoai 025
BEC :% +HoE
0,5
%4-%:% Hok = B —=Uok
2 2
AE Ao .
= AMOE —AABO(g.g)= — =—= AE.AB=04"
(2.2) OA AB (1) 0.5
= AOFB —-AAOB (g.g)= B _0B BE.AB =0B’
Tuong tu: OB AB (2)
_ AEAB _OA* _ AE _|‘ 04 05
Tu (1) va (2) " BFAB O (dpcm)
Iv.3 2,0

3)Ké cac tiép tuyén cua duong tron (O ; r) song song véi 3 canh cua A




ABC, cac tiép tuyén ndy tao vdi cac canh ctia tam gidc ABC ba tam giac
nho c6 dién tich 1an luot 14 St, S2, S3. Tim gia tri nho nhét cua biéu thirc
S, +5,+85,

S

Tiép tuyén cua (O ;r) cat AB, AC lan luot tai [ va K.
BC =a; AC =b: AB =c p. |3 chidu cao MBC, MMl 13 luot 1 chiéu cao
cac A nhé

S [ A

AAIK —AABC = —L =
S | A |

5
h =h, -2r=—L=

Vi
d. a
\ :r A
Ma 2 (¢/m céu a)
ah Ry a

9 == _Iz‘l—_

y 2 F
= __|__
nén2r=* -
J__.- {5__.__
C/m tuong tu ta c6 s
J_'+J:+ ’— =3- atbte =3-2 =1
J7+|1 +|’ ‘{3|i+5_+5_
Tacol= 5508

(Bt dang thirc Bunhiacbpski)

S +5+5, | . S5, +5, +5,
= — > mn——m— i ’ ’
S 3

b
= |-ﬂ:|-—:|-5:a:h:._~=a AMBC

P P P déu

h —Ea" —‘I 2r

a —
h, |

h,

0,5

0,5

0,5

0,5

1. 1.1

Véi x, y, z 1a cac s6 thuc duong thay d6i va théaman X Y Z . Tim gi4 tri
1 1 1

+ +
16n nhat cia biéu thirc P=¢2x2+y2+3 V2y2+2243 V27224 x2+3

Ta co

2x%4 Y243 = X2+ Y X 14222 xy +2 x+2 =2 X2+ Y2432 2 [ xy +x+1]
Tuong tu ta co

2y2+z2+322(zy+y+1)

2724 x°+3=2(xz+z+1)

0,5




Tu d6 suy ra

1

p__ 1 .1 .1 i1 1

l+l+12313iz>xyzzl
3=X Yy Z Xyz

=
Vi xyzé 1 va x> 0 nén X
oL 1 g
1 l+y+1 yz+y+1~ xy+x+1
Suyra Zy+y+1l x
1 Xyz

< @(xyz—l)(xz+z)20
Tacd Xz+z+1 Xxz+z+Xyz (ludn dang).

1 < Xy <6>
Suy ra Xz+z+1 Xxy+x+1

T (5) va (6) ta co
1+1+1&1+x+xy:1(**)
xy+x+1l zy+y+1 zx+z+1 Xxy+x+1 xy+x+1 xy+x+1
&E:Psﬁ
Tur (%) va (¥*) suy ra P2 2 2
Pang thirc xdy ra khi va chi khix =y =z=1.

V6
Vay GTLN cia P = 2 ,datdugc khix=y=z=1.

3 2x*+y*+3 2y*+7°+3 2224x2+3 2\ xy+x+1 zy+y+l zx+z+]

0,5

0,5

0,25

0,25

Ghi chu:
-Hoc sinh lam cdach khdc ma dung thi van cho diém toi da.

-Bai hinh néu hoc sinh khéng vé hinh hodc vé hinh sai co ban thi khong chim diém.




