SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI TINH

LONG AN NAM HOQC 2024-2025
------ Mon: Toan — Lop 9 THCS
Pé thi gom: 01 trang. Thoi gian 1am bai: 150 phiit.

DE CHINH THU'C

Cau 1. (4,0 diém)

1. Cho biéu thirc A=

X—=2 X—4

(\/§+2)Z( X-4  x/x-8

- véi didukién x>0 va x 4.
XA/ X +8

a) Rut gon biéu thire A.
b) Sau khi riit gon biéu thirc A, hiy so sanh A va JA.
2. Tim tat ca cac cap sd nguyén duong (X;y) thoa man x* + y(y2 +2y - 4X) =0.

Cau 2. (5,0 diém)

a) Giai phuong trinh: v/X+2 ++/5—x +/(x+2)(5-x) = 4.

(x+ y)(1+i]:5
Xy

b) Giai hé phuong trinh:
1
(X2 + yz)[].-i‘ Xz—yzj = 49

Cau 3. (5,0 diém)

Cho tam giac ABC c6 3 goc nhon ndi tiép dudng tron (O; R) . Baduong cao AD, BE va CF cuatam

giac ABC dong quy tai H (cac diém D, E va F lan luot thudc cac canh BC, AC va AB). Cac duong
thang AD, BE va CF lan luot cit duong tron (O) tai K, M va N (cac diém K, M va N lan luot
khong tring véi cac diém A, B va C).

a) Chimg minh H 1a tim duong tron ndi tiép tam gidc DEF .

b) MK cat AC tai P, NK cit AB tai Q. Chig minh ba diém Q, H, P thing hang.

¢) Cho tam giac ABC vuong tai A.Pudng tron noi tiép tam giac ABC c6 ban kinh bang r va BC =a.
Chéng minh %z 2(V2+1).

Céu 5. (3,0 diém)
Cho a, b, ¢ 1a cac s6 thyc dwong thoa man a+b+c=1.

ab+bc+ca
a’b+b’c+cla’

Tim gia tri nho nhét cta biéu thirc P = l4(a2 +b%+¢? ) +



wHET&

, HUONG DAN GIAI CHI TIET.
Cau 1. (4,0 diém)

1. Cho biéu thirc A=

(\/;Jrz)z.[ x—4  xJ/x-8

- véi didukién x>0 va x#4.
xJ;+8

Xx-2 X-—4
a) Rut gon biéu thie A.
b) Sau khi rut gon biéu thire A, hidy so sanh A va JA.
2. Tim tat ca cac cip sb nguyén duong (X;y) thoa min x* + y(y2 +2y— 4X) =0.
Loi giai
1.a) Vi x>0 va X#4,taco

(Vx+2) [ 4 _X&_SJ

xIx+8 (x-2 x-4

A=

(Vx+2) (Vx+2)(Vx-2) (Vx-2)(x+2vx+4)

=(\/§+2)(x—2\/§+4)'[ Ix -2 (&+2)(J§—2)

3 \/§+2 x+2\/;+4

_ x+2 x+4x+4-x-24x-4
x—2J§+4 J;+2

o x+2 2dx 2k
x—2J§+4 J;+2 x—2J§+4

b) Véi x>0 va x=4, xét

- 2dx _1_—x+4\/§—4_—(\/;—2)2
Cx=2/x+4 T x—2Jx+4 _(&_1)2+3

Do d6 A-1<0 hay A<1.

2x >0 nén 0< A<

(\/;—1)2 +3 -

Vay AS\/K,V(')'iin x>0 va x=4.

A-1 <0 (vix=4).

Ma A=

2.Tacd



x2+y(y2 +2y—4x)=0

S X +y 42y —4xy =0
& X —4xy+4y? =2y* —y°
& (x-2y) =y (2-y)

2
@[X_Zyj =2-Y.
y

2
Vi (X_yzyj >0 nén 2—y >0 y<2.

Vi y nguyén duong nén y e{L;2}.

x=1
Khi y=1 thi X2—4X+3=0<:{X_3 (théa man X nguyén duong).

Khi y=2 thi x*+2-(8-4x)=0<>x*—8x+16=0<>Xx=4 (théa man X nguyén duong).
Vay ¢6 3 cdp sd nguyén thoa man yéu cau bai toan

(xy) e{(L1); (31 (42}
Cau 2. (5,0 diém)

a) Giai phuong trinh: IX+2++/5-x +\/(X+2)(5—X) =4,

(x+ y)(1+ij =5
Xy

b) Giai hé phuong trinh:
1
(x*+ yz)[1+ X2y2j=49.
Loi giai
X+2>0 X>-2
a) DPKXD: & & -2<x<5,
5-x>0 X<5

Dit t=+vXx+2++/5-x (t>0).Khi do

P =7+2J(x+2)(5-X) = /(x+2)(5-X) =

t? -7

Phuong trinh da cho tr¢ thanh:
t> -7 t =3 (nhan)

t =-5 (loai).

t+ =4ot?+2t-15=0

Véi t =3, suy ra

Jx=DB-x =322‘7




< A-x*+3x+10 =1

< —x*+3x+10=1
< x2-3x-9=0

3+3[
_3- 3[

(nhan)

(nhan).

3+3J§_3—3\/§}
- .

Vay tap nghi¢ém cta phuong trinh 1a S :{ >

b) PKXD: xy #0.

(X+Y)(1+ij=5 x+1+y+1:5 (x+lj+(y+lj=5
Xy y X X y
g &

Ta co 1 1
1 2 2 1 1
X4y )1+ —— |=49 | X'+ +Yy +—5=49 (x2+——]+ 2+ = |=49.
( y )( Xzyzj y2 X2 XZ y y2
a=x+= aZ:x2+i%+2 x2+£%:a2—2
bat X = Xl = Xl
b=y+= |[PP=y*+=+2 |y*+==b"-2
y y y
a+b=5 Q

Khi @6 hé phuong trinh tré thanh:
7 PAong { a2-2+b?-2=49 (2)

Tu (1) suy ra b=5-a. Thé vao (2), ta dugc

a’—4+(5-a")=49 < a’-4+25-10a+a*-49=0
< 2a*-10a-28=0

{a=7
S
a=-2.
7+3J5
X+—=7 ) 2
X°—7x+1=0
+)V6i a=7=b=2, ta dugc hé phuong trinh X & < 7-3J5-
L y>-2y+1=0 X =
y v 2
y=1

Suy ra truong hgp nay ta ¢ 2 by nghiém (x;y) € {7 +§\/§ ;1];(7 _2\/5 ;1]}.




+) Voi a=-2=b=7, ta dugc hé phuong trinh

1
T {x2+2x+1=0 y=T+35
& =S 2 .

Y7 y>—7y+1=0
y

Suy ra trudng hop nay ta c6 2 bd nghiém (X;y) € {_1; 7 +§\/§J;[—l; 7 —3\/5]} .

Vay tap nghiém cua h¢ phuong trinh l1a

(2ot )

Ciu 3. (5,0 diém) Cho tam giac ABC c6 3 goc nhon ndi tiép duong tron (O; R) . Ba duong cao AD, BE

va CF cua tam giac ABC dong quy tai H (cac diém D, E va F 1an luot thudc cac canh BC, AC va
AB). Cac duong thang AD, BE va CF lan luot cit duong tron (O) tai K, M va N (cac diém K, M
va N lan luot khong trung véi cac diém A, B va C).

a) Chimg minh H 1a tim duong tron noi tiép tam giac DEF .

b) MK cit AC tai P, NK cit AB tai Q. Chung minh ba diém Q, H, P thang hang.

¢) Tinh gia trj cta biéu thic T = CM + AN + BK .
CF AD BE
Loi giai

a) Xét tir giac CDHE co
e HDC =90° (AD la duong cao cua AABC);
HEC =90° ( BE 1a duong cao cia AABC);
= HDC + HEC =90°+90°=180°.
Suy ra tir gisc CHDE ndi tiép.
Suy ra HDE = HCE (2 goc néi tiép cung chin HE ) hay

HDE = ACF . (1)
Xét tir giac ACDF co

e ADC =90° (AD la duong cao cuia AABC);
e AFC =90° (CF 1a duong cao cia AABC);

= ADC = AFC =90°.




Suy ra t giac ACDF noi tiép.
Suy ra ADF = FCA (2 goc ndi tiép cung chin DF). (2)

Tir (1) va (2) suy ra HDE = FDA(: FCA).

Suy ra DH 1a tia phan giac cia FDE.

Chung minh hoan toan tuong tu, ta cling co
e Tu gidc CDHE noi tiép = HED = HCD hay HED = FCB.
e Tugidc BCEF c6 BFC =BEC =90° nén BCEF noi tiép, suy ra FEB = FCB (2 goc ndi tiép
cung chin FB).
Suy ra HED = FEB (: FCB), suy ra EH 14 tia phan giac ciia FED .

Xét AEDF co
e EH Iatia phan giac cua FED (chiing minh trén).
e EH Iatia phan giac cua FED (chiing minh trén).
Vay H la tam duong tron ndi tiép tam giac EDF .
b) Vi tir gisc BCEF ndi tiép nén FBE = FCE (2 gbc ndi tiép cung chian FE)hay FBH = NCA.
Ma NCA= NBA (2 gbc ndi tiép ciing chan NA) nén FBH = NBA, suy ra BF 14 tia phan giac cia NBH .
Xét ABHN co
e BF la duong phan giac (ching minh trén).
e BF laduong cao (AB L CF).
Suy ra ABHN can tai B, suy ra BF 1a duong trung truc cia NH .
Suy ra ABQN =ABQH (c.c.c).
Suy ra BHQ = BNQ hay BHQ = BNK.. (3)
Chirng minh hoan toan tuong tu, ta ciing c6 AC 1a duong trung truc cuia HM .
Suy ra APHE can tai P, suy ra PHM =PMH hay BHM =BMK .
Ma BMK = BNK (2 géc ndi tiép cing chian BK ) nén PHM = BNK . (4)
Tir (3) va (4) suy ra PHM = BHQ(: BNK).
Vay 3 diém Q, H, P thiang hang.
¢) Taco H va N d6i xtmg v6i nhau qua AB nén AN = AH ;
Pong thoi H va M d6i ximg v6i nhau qua AC nén CM =CH .

Twong tu, ta cling ching minh dwoc H va K ddi xing v6i nhau qua BC nén BK =BH .



Khi @6

_CH AH BH CF HF AD HD BE -HE 3 HF+HD+HE
"~ CF AD BE CF AD BE CF AD BE

1
SAHABZE'HF.AB:HF.
Swec Ll.cp.ag CF’

2

1-HD-BC
SAHBCZZ :HD.
Swec 1.ap.pc AD’

2

1-HE-AC
SAHACZZ :HE'
S aagc ;-BE-AC BE

Do dé T =3—[SAHAB 4 e | SAHAC):3—1=2.

AABC AABC AABC

Vay T =2.

Céu 4. (3,0 diém)
Cho tam giac ABC vudng tai A.Pudng tron ndi tiép tam giac ABC ¢ ban kinh bang r va BC =a.

Ching minh %22(\/5+1).
Loi giai
bat AB=c, AC=Db.Taco

SAIBC + SAIAC + SAIAB = SAABC

1 1 1 1
& —be==ra+=rb+=rc
2 2 2

2
< bc=r(a+b+c)
bc
& r= :
a+b+c

Lai c6 @ =b*+c? (dinh ly Pythagore).
Ap dung bét dang thirc CauChy, ta c6: b>+c¢” >2bcvab+c> 2+/be.



Do d6 a’® > 2bc hay a>+/2bc .

be bc 1_2+2
Suyra a+b+c>~/2bc+2ybc & r= < hay — 2> .
a+b+c (2+\/§)\/b0 r +bc

Dau “=" xay ra khi va chi khi b=c, tic 13 tam gidc ABC vuédng can tai A.
a

Vay <> 2(\/2 +1).
r

Céu 5. (3,0 diém)
Cho a, b, ¢ 1a cac s6 thuc duong thoa man a+b+c=1.

ab+bhc+ca

Tim gid tri nho nhit cia biéu thite P =14(a’ +b% +6)+ "= 2=
ab+bc+ca

Loi giai

1—(a2 +b2+c2)
Do a+b+c=1nén ab+bc+ca= > )
Lai c6
a’+b* +¢” =(a’ +b”+c*)(a+b+c)
=a*+a’b+a’c+b®+b%a+b’c+c®+c’a+ch
:(a3+ab2)+(b3+bc2)+(03+ca2)+(a2b+b2c+c2a).
Theo bat dang thirc CauChy ta c6
a’+ab?
b® +bc?
c*+a’

\%

2a’b:
2b%c:
2c%a;

3(a2b +b%c+ cza).

vV Vv

\%

a’+b*+c?
3
a’b+b%*c+c’a a’+b*+c?’
3—3(a2+b2+cz)
2(a2+b2+02)

Suy ra

Khi d6 P214(a2+b2+c2)+

Pat t=a®+b*+c?. Diéu kién t >

1
3



Taco P>14t4o_>r_ 2t 3 t 3
2t 2 2 2 2

Ap dung bt dang thic CauChy ta co % + 3 >2, ’ 21t 3 _ 9.

N2 2t
vk £ 351 3. 4
2 2 6 2 3
Suy ra P29—ﬂ:§.
3 3

Vay gia tri nho nhét cia P 1a % khi a=b=c==.



