HSG TOAN 9 BINH PHUOC 2023-2024
Thot gian 1am bai : 150 phut
Cau 1 (5.0 diém).

pof V=3, x*2  9-x
1. Chobiduthue 27 ¥x 3+ x+dfe-o

a) Tim diéu kién xac dinh va rat gon biéu thirc P .

b) Tinh gi tri ctia biéu thuc P khi * =3~ J3'— V13- /48,
11

—+—+l =0

y z

x=9

35

2. Cho *Y>Z1a ba sb thuc khac 0, thoa man ~

VZ IX Xy
. L o=

—t—+—=—=:
Chtng minh rang: * ¥ 7
Cau 2 (5.0 diém).
1. Giai phuong trinh: Nix+l-x+3+1-x=0

2xp

=1

X +_1': +
x+y

ity =at-y

2. Giai h¢ phuong trinh:
3. Cho duong thing (d); ™*+(m=Dy=2m+1=0" (4 m 1a tham sb). Tim
diém cb dinh ma duong thang (d) ludn di qua véi moi gié tri ciam .

Céu 3 (5.0 diém). Cho duong tron (O R; ) va day cung BC ¢6 dinh (BCR <2).
Piém A di dong trén duong tron (O R; ) sao cho tam giac ABC nhon. Ké duong
cao AD va tryc tdm H ctia tam giac ABC .

a) Puong thang chira phan giac ngoai ctia goc BHC cit AB, AC lan luot tai
cac diém M, N. Chting minh tam giac AMN can.

b) Cac diém E F, lan luot 14 hinh chiéu cia D trén cac duong thang BH, CH.
Cac diém P, Q 1an luot 1a hinh chiéu cua D trén cac canh AB, AC. Chung
minh 4 diém P, E, F, Q thang hang va OA L PQ.

¢) Puodng tron ngoai tiép tam gidc AMN cit duong phan giac trong cta goc
BAC tai K. Chtrng minh duong thang HK luén di qua mot diém ¢ dinh.

Ciu 4 (2.0 diém). Cho tam giac ABC can tai A, diém O 1a trung diém cua BC.
DPuong tron (O) tiép xtc voi cac canh AB, AC lan luot tai E, F. Piém H chay trén



cung nho EF cua (O), tiép tuyén ciia duong tron (O) tai H cat AB, AC lan luot tai
M, N. X4c dinh vi tri ctia diém H dé dién tich tam giac AMN dat gia tri 1on nhat.

Cau 5 (3.0 diém).
1. Cho a, b, ¢ 1 ba sb thuc duong, thoa man ab +bc +ca =1.
5
—+ﬂ ‘b* +b°c” +c'a’ Z2abc(a+b+c).
Chtng minh rang:

2. Giai phuong trinh sau véi nghiém nguyén: * ¥2)° +30 +3x+3y-3 =0

PAP AN
Céu 1 (5.0 diém).
x =0
< 1x #4
1) a) P xac dinh x #9
p= '«J'r-_" -.rr+"' 9 l Ii-'_’;J_
E-Jm_' 3+-\|I"_ 1+\J"_ :

J_--:%y
*d'r-_' 3+-."r_ Jx J_+3
=~J'r-‘~_'+3, Vr  _Jr#2

340 WJr+3 Jx

b) Taco: ¥ =3~ V3= V13- V48 =45 - {3- 243~ 1) =3 (V3- ) =!

_-,-"|_+2 —3
J1
2) + Chimg minh duoc bai toan: Néu a+b+c =0 thj a’ +b"+c’ =3abc

l+l+1_ =) L_‘+L_1+I__\=i

+ViX¥ ¥y oz va Sz #0 nén suy ra dugc x ¥y I xyz

yZ | ZX
V ='—+—+— =xyz [—+—+—] =x)z. ——3 =VP
xyz

Do d6 x
Céu 2 (5.0 diém).

(dpcm)

. X =—
1) bicu kién: 3
Taco ‘\ul?!'l.'l' '\J‘l.+3+|"l,_



2x=-2 2
= +l=x=0e (x=1) -
Jixdl +x+3 ' Jix+l+Jx+3
x =I(N)

J?s.r+| +J.~r+3 =2
Giai phuong trinh: V3x+I++x+3 -9
= dr+4+2,J3x+])x+3) =4 = JBx+1)x+3) =-2x (Pk: * 50)

1] =0

=

]

=5+ (L)

ﬁ
x=5-247(W)

Vay phuong trinh ¢6 2 nghiém la * =5% =3 “‘E.

= =10x=3=0s

2) Piéu kién: x +y > 0.
Bién d6i phuong trinh (1):
2xy

. . 2xy
Xy + -

-1 =0

=l & (x+y)-2x+
x4y x4y

pat ¥+ =50 =P (ygi ST 24P)) ta ¢6 phuong trinh:

, 2P ;
5-+?_2P_I=D¢}5-‘+EP_ EEP'5=D

5=l
© 5(57-1)=2P(5-1)=0e (5-1)(5"+5=-2P)=0e | |
5 +5-2FP=0
+ Véi x + y =1 thay vao (2) ta dugc:
. . =0
I=(l-y)y-ye=y-3y=0e ’ 3 = (1‘._1')E[(|;U).f (- 3;3)}

-:ll =
+ Vi S+5-2P=0® (x+y) +x+y- 2xp =0
@ bty =0 ([ aivix +y > 0)

Vay hé phuong trinh da cho c6 2 nghiém (x;y) 1a (1;0); (-2;3)

3) Goi 174 1a diém cb dinh ma duong thing (d) luén di qua véi moi gi tri
cuia m, ta c6 phuong trinh:

mx,+(m=-1)y, -2m+l=0e(x,+y,-2)m=y, -1

x,+y,-2=0 x, =l
=3 -
v,-1=0 v, =l

Vay dudng thang (d) ludn di qua diém A(1;1) véi moi gié tri cia m.

c6 nghiém Ym



Céu 3 (5.0 diém).

hinh chiéu cta diém B trén AC, C’ 1a hinh chiéu cta diém C trén AB.
B v =8 gv(=Ruco)
= AC’HM »» AB’HN (g.g)
= v =Bvir ()
= AAMN can tai A
+Ta c6 PEB=PDB (Vi cing chin cung PB cua duong tron (BPED))
BpB =HCD (vi ddng vi PD // CC?)
Hep =PpH (vi cung phu PHD)
For =Pen (vi cing chan cung FH ctia duong tron (DEHF))
= Brp =Ben
Ma 3 diém B.E.H thang hang nén 3 diém P, E, F thang hang.
Tuong ty chimg minh dugc 3 diém E, F, Q thang hang.
Do d6 4 diém P, E, F, Q théng hang.
+ Ké xy 1 tiép tuyén tai A cua (O),

Ta co:



Ta c6 "B =HCB (cing chén cung AB cua (O)) Ma AP.AB = AQ.AC (= 4D?)
= T giac BPQC ndi tiép = Hpo =Hcp = Ras =Aro= xy // PQ

Ma xyL AO (t/c tiép tuyén)
Do d6 OA L PQ

b) Goi U la giao diém cua BB’ va KM, V 1 giao diém ctia CC’ va KN.
+ Ta c6 AAMN can tai A nén duong phan giac AK ctua goc MAN ciing la

duong trung truc cia MN
= AK la duong kinh cua (AMN).
= HMK =90" = MK // CC hay UK // HV
Tuong ty KV // UH nén t&r giac HVKU 1a hinh binh hanh

= HK di qua trung diém cta UV (1)
L us_ms re _ne
+TacoMU//CH UH MC'(ta1ét), tuong ty VH NB'
MB _ HB
Ma MC"  HC'(t/c duong phén giac cua goc Brcy,
NC _HC
twong ty NB' HB'
HB _HC
Ma HC' HB' (vi AC’HB v»» AB’HC)
_ uB _iC

UH ~VH UV //BC (Ta lét dao) (2)
T (1) va (2) = HK di qua trung diém cua BC




Ma BC ¢6 dinh nén HK luén di qua mot diém cd dinh.

Ciu 4 (2.0 diém).

+ Ta ¢c6 OM ON , lan luot 12 phéan giac Bou Por (t/c 2 tiép
tuyén cat nhau cua (0))

- Qf{}:"ﬁ' =E(:F =!S|:|' -'}EAC =HBC'
= AMBO »» AMON (g.g)
Cmtt AOCN «vn» AMON

WB _BO

= AMBO »» AOCN = 0C N

BC*
= BM.CN =0B.0C =—— =const
4 (D

S, =5

ABC

- 5.‘5 e

+ Lai co:

Sunv dat gia tri 16n nhét khi va chi khi S#nc dat gid tri nho nhat. Goi R 1a ban kinh
cua duong tron (O), ta co:

1 . .
53:_;‘._..' =5.lj|;l._r +5-._r.:k +5a.:y =;Rf31'f + MN +:|"'C}

1 I
=?R[B:‘H‘ +NC+EM+FN) =;Rf_3 BM +2CN - 2BE)

=R(BM +CN - BE)
(Vi BE = CF, ME = MH, NF = NH; MH + NH = MN)
Ap dung bat dang thirc Cauchy, tur (1) va (2) suy ra:

S .- =R(NBM.CN - BE) =

(Vi A4BC ¢§ dinh nén BC va BE khong doi)

Dé4u " = " xay ra khi va chi khi BM = CN < MN // BC khi va chi khi H 1 giao
diém cua dudng trung truc cua BC voi dudng tron (O).

Vay dién tich tam giac AMN dat gia trj 16n nhat khi H 13 giao cua duong trung truc
cua BC vai duong tron (O).

—= BE | =const

Cau 5 (3.0 diém)
1) + Ap dung bat dang thtrc Cauchy cho 3 s6 thyc duong ta co:



soa 1 . .
a b +—ahc +—ca =a be
3 9

.. 1 1 s
b +—abhc+—ab =bac
3 9

.- 1, 1 )
ca-+—ab'c+—bc=cbha
3 9

Cong vé theo vé clia cac bat dang thirc trén va két hop véi gia thiét ta dugc:
3
a'h’ +b'c +c'a + % E%ﬂht‘f_ﬂ +h+c)

(1)
Ap dung dang thirc phu dang:

2 2 el I el
X+ y + 2ot ctooes gt ot Eif_x +y+z)

abe{a+bh +c) =abbe + beba +cach El (ab+bc+calf =l
ta duoc 3 3

l Zabcla+h+c) e i Eiﬂhﬁ'f_ﬂ +h+c)
Hay 3 9 3 (2)

Cong theo vé (1) va (2) ta co (dpcm).
NE)

, = g=h==—
Dau “=" xay ra
+ Bién ddi dua dugc vé pt; (¥ +y +2r+2y+1) =3
+ Tim ra dugc cac nghiém nguyén (x; y) clia phuong trinh la: (-6;5), (0;-3),

(6:-3), (-12:5)



