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SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI
CAP TINH THCS NAM HQC 2024-2025
MON THI : TOAN - LOP 9
Thoi gian 1am bai: 150 pht (khdng ké thoi gian giao dé)

PE CHINH THUC

HAI DUONG
Cau I (2,0 diém)

- \/x—,/4(x—1) +\/x+,/4(x—1)

1) Rat gon biéu thic P = .(1— xl 1), Vi

\/x2—1/4(x—1)

X>LX#2
2) Cho céc sb thuc x,y,zkhac 0 thoa mén diéu kién x+ y +z=0. Chung
. N . 6X2 6y2 622 A A A
minh rang.Q:\/X2 7 + R + Xy la mot so
nguyeén.
Cau II (2,0 diém)

1) Giai phuong trinh: 2X* +4X + 4 =(2X +3)VX* + X + 2

JXP+2y+5+2y-1=0

2) Giai h¢ phuong trinh: { ,
2(2y° +x°)+3y(x+1) +6x(x+1)+2=0
Cau I1I (2,0 diém)

1) Tim tat ca cac sb nguyén x,y,zthéa man
3x* +6Yy° +2z° +3y’z* —24x=-15

2) Cho a,bla c4c s ty nhién thoa man 2a* +a=3b* +b. Chirng minh rang
2a+2b+1va 3a+3b+1 déu la cac sb chinh phuong.

Cau IV (3,0 diém)

1) Cho aABCcan tai A, Ola trung diém cia BC . Puong tron tam O tiép xuic
vai hai canh AB, ACtai Hva K. Goi P,Q la hai diém lan lugt thuc cac
canh ABva AC sao cho POQ = ABC.

a) Chang minh rang PQ 14 tiép tuyén ctia duong tron (O).
b) HK cat OQtai D. Chang minh ring PDvuéng goc vai OQ.

2) Cho AABC c6 ba goc nhon va c6 truc tdm H . Goi D, E, F lan luot 1a chan
cac duong cao ké tir cac dinh A, B,C cia tam giac ABC . Chang minh rang:

2 2 2
(ﬁj +(£) +(%j > 36
HF HD) "\ HE
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Cau V (1,0 diém)

. 4z « 3 g
Cho a,b,cla cac so thuc duong théaman a+b+c< > Tim gié tri nhé nhat caa

a(bc+1)" b(ca+l) c(ab+1)

biéu thirc P =
et e cz(ca+1)+a2(ab+1)+b2(bc+1)

Thi sinh khong dwoc sir dung tai liéu va may tinh cam tay.
Cén b coi thi khéng giai thich gi thém
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HUONG DAN CHAM PIEM

Noi dung biém
I |1

pz\/x‘er\/H\/m(l_ 1 j 0,25
Fodiy U
\/(X—l)—zm+1+\/(x—1)+2m+1 «_2

Ve axa X1

\/(\/x—1—1)2+\/(\/x—1+1)2 ‘o 0.2
) (x—2) x-1

Wx=1-1+x=1+1 x5 0,25
B x—2| "x -1

, e - 5 _ 0,25
X Néu L<x<2taco poioYX=1tx-141x-2 -2

2—X x-1 x-1

* N&U x> 213 ¢6 P=\/X—1—1+\/X+1+l X=2 2

X—2 x-1 x-1

Taco: x+y+z=0=>x=—(y+2) 0,25
= X’ =[—(y+ z):|2

=X =y +2° +2yz

=X -y’ -2 =2yz (1)

Bién déi tuong ty ta c6 duoc: y* —z° —x* =22x(2);2° - x> — y* =2xy (3) 0,25
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\ 6x° 6y (X +y +7)
Thay (1),(2),(3 ta dugc: Q = B
ay (1),(2),(3)vao Qtaduoc: Q \/Zyz 2% 2xy \/ Xyz

Taco, véi 3 s6 X,y,ztly y thi 0,25
Xy 2 =(x+y) +2° = 3xy(x+Y)
=(x+ y+z)3 —-3(x+y)z(x+y+z)-3xy(x+Y)

=(x+ y+z)3—3(x+ y)(y+2)(z+x)
Do d6 néu X+ y+z=0thi x* + y®+ z° =3xyz

3(x+y +7° 0,25
Khi do Q:\/ (v +7) B3z, (dpem)
Xyz Xyz
11 | Giai phuong trinh: 2x* +4x +4 = (2x +3)Vx* + x+2 (1) 1,0

Pt t=/X"+X+2 =X =t* —x—2 0,25
Thay vao phuong trinh (1) ta c6 phuong trinh:
t? —(2x+3)t+x* +3x+2=0
ot —(2x+3)t+(x+1)(x+2)=0

(t -1)(t-x-2)=0

=x+1
=
=X+2
Véi t =X +1ta c6 phuong trinh: VX* + X+ 2 =X +1 0,25
X>-1 X>-1 Xx=>-1
= 9, , = o x=1
X2+ X+2= x+1) X2+ X+2=xX"+2x+1 Xx=1
Vi t =X+ 2ta 6 phuong trinh: VX + X +2 = X+ 2 0,25
X>-2
-~ 2
X2+ X+2= x+2)
X>-2 X>-2 -2 0,25
=" , = S X=—
X"+ X+2=X"+4x+4 X=-2 3

Vay phuong trinh(1) ¢6 hai nghiém x=1,x = %2
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Diéu kién: x* +2y+5>0 0,25
Phuong trinh (2) twong duong: 2(x +1)° +3y(x+1)" +4y* =0 (*)
+ Xeét y =0hé vo nghiém 0,25

+ Xét y = 0. Chia ca hai vé ctia phuong trinh (*) cho y* va dit Xt
y

thu dugc phuong trinh:
2t +3t° +4=0

& (t+2)(2t" -t+2)=0 0,25
t+2=0
=
2t —t+2=0(VN)
Suyrat=-2<x+1=-2y

Thay vao phuong trinh VX* —X—4=X+2 < x=0= yz%l(t/m) 0.25

Vay hé c6 nghiém (x;y) =(O;—%)

I 1

Ta co: 0,25
3x* + 6y +22° +3y*z* —24x=-15

< 3(x—4) +6y* +22° +3y*z* =33 (1)

+ Do 2z°:3 va 21a s6 nguyén tét nén z?:3. Ma 31a sé nguyén té nén z:3 0,25

+ Tir (1) cling ¢6 22> <33=7° <%:> ze{0;9}

+V6i 2=0= y* =1=xe{L;7} (tm) 0,25

+V6i =9y’ =0=>xed 0,25
KL: cac s6 nguyén (x; y;z) théa man:(1,10);(L-10);(7;50);(7;-10)
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Tu 28> +a=30°+b (1) 0,25
= 2a’-2b* +a-b=Db?
=(a-b)(2a+2b+1)=b*> (2)
Mat khac tur (1) ta cé: 3a* —3b* +a—b=a’ 0,25
=(a-b)(3a+3b+1)=a’
= (a-b) (2a+2b+1)(3a+3b+1)=a’b?
= (2a+2b+1)(3a+3b+1) 1256 chinh phuong (3)
Goi (2a+2b+13a+3b+1)=d (deN")
= (2a+2b+1):d;(3a+3b+1)id
=(3a+3b+1)—(2a+2b+1)=(a+b):d
=2(a+b)id=(2a+2b+1)-2(a+b)=1d nén d =1
0,25

=(2a+2b+13a+3b+1)=1 (4)
Tur (3) va (4) suy ra 2a+2b+1va 3a+3b +1déu la cac sb chinh phuong
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Ké Ol vubng g6c voi PQtai |. Vi AABCcantai A= B=C 0,25
Ta co:

BOP + POQ + QOC =180°
BOP + B + BPO =180°

Ma POQ = B = BPO =QOC

ABPOva ACOQ co: 0,25
BP PO
B=C; BPO=QOC = ABPO ~ ACO )= —=——
Q Q(9.9) 0~ 00
Ma BO:CO:>£=P_O 0,25
BO 0Q
. , BP PO
ABOPva AOQPc6 POQ = B; — =-— = ABOP ~ AOQP(c.g.)
BO O0OQ
— BPO =0PQ = OH =0l 0,25

Suy ra | thugc dudng tron (O) ma Ol vudng goc véi PQ. Suy ra PQ la tiép
tuyén ctia(O)

_

Vi AH va AK Ia hai tiép tuyén ctiia(O) = AH = AK AAHK cén tai A 0,25
0 —
— AHK = ABC :M: AHK =POQ hay PHE = EOD véi Ela
giao diém ciia HK va OP
AHEP va AOEDc6: 0,25
PHE = EOD; HEP = OED = AHEP ~ AOED(g.9) = HPE :ODE;%:%
APED va AHEOco: 0,25
EH EP _
PED = HEO; —— = — = APED ~ AHEO(c.g.c) = PDE = HOE;
EO ED
— PDO = PDE + EDO = EOH + HPE =90° = PD 1 OQ 0,25

_
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AHAB AHBC AHCA

A
F E
ﬁ
B D C
Ta c6: AACD ~ ABHDVa AABD —~ AMHF = 2o - AD _ AF (1) 0:25
BH BD HF
Tuong tw ABCE ~ AAHE va AABE ~ AHBF — o= =BE _FB )
AH AE HF
Tir (1) va (2) ta co: AB AF+FB AF FB AC CB 0,25
HF  HF _HF HF BH  AH
_(ABY _(AC CBY)_,ACCB ()
HE ) ~UBH ' AH BH.AH
Lai c6 ABCF ~ AHAF = BC CF 0,25
AH AF
2
T () va (@)= £2] zafh-ade ()
HF HF AHAB
2
Tuong ty ta 6 (Ej > 4 Sume (), (ACJ > 4 Suse ()
HD SAHBC HE SAHAC
Do do6: 0,25
2 2 2

(ﬁj +(BC) +(CA) 245, . 1 + 1 + 1

H F H D H E SAHAB SAHBC SAHCA

> 35S e =36
S +S +S
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Pang thac xay ra S

s = Dumse = Ounea < H latrong tim AABCma H la truc
tdm AABC nén AABC déu (khi d¢ céc bat dang thiic (4),(5),(6)clng xay ra
dang thuc).

Ta c0:
(bc+1)" (ca+1) (ab+1) (b

0,25

]2 ( : )2 ( 1j2
C+— a+—
+ & b
1 1 1
cC+= a+— b+=

_c a’ b?
"= Tca+1) " (ab+1)  (bc+1)
a b C

1
+_

C
+

a
N i 0,25
ApmmgBDT:ﬁ—+EL+§L (a +a +3)
b b, b, b+b,+b,
Du "="xay rakhi 2 =22 %
b b

v

Ta co:

1Y 1Y 1Y 1 1 1Y

b+= C+— a+— a+b+c+=+=+=

p_ C a b a b c
1 1 1 1
C+— a+— b+= a+b+c+=+=+=

a b c a b ¢

P2a+b+c+1+1+1

a b c

—=P>a+b+c+

9 27 0,25
=la+b+c+ +
a+b+c 4(

4(a+b+c) a+b+c)

Ta co: a+b+c+L22.\/§=3; 21 > 27 _9
4(a+b+c) 4 “4(atb+c) ,3 2

N

0,25

:>P23+%=%.Vay minP=%khi a=b=c=1

. ° Lién hé tai liéu word toan SDT (zalo): 039.373.2038



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

