SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH THCS

TINH QUANG NAM NAM HOQC 2024-2025

| PE CHINH THUC | Mbon thi: TOAN q ‘
Thoi gian: 150 phat (khong ké thoi gian giao dé)

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

(4,5 diém)
2x-8x+3 yx-2Vx+1  2Vx
X++/X -6 Jx -2 X +3

, -2 , N AL e X A . ~ X
Rut gon biéu thirc A va tim tt ca cac s6 nguyén X thoa man A>

a) Cho biéu thirc A= , VoL X> 4.

=y

12

2
; 2 X
b) Tim tat ca cac cip s nguyén (x;y) thoéa man x° + 5 +2xy —-2x+y—-4=0.

(4,5 diém)
2) Gidi phurong trinh —> = Jx+4.

V3x+1+1
e . 2(x+D)(2y+1)+x+2=0
b) Giai hé phuong trinh ) ) .
4xy° +4y° +4xy —x—-2y—-6=0
(3,0 diém)
Cho tam gidc nhon ABC(AB < AC) c6 ba duong cao AD, BE,CF dong quy tai H .
Puong tron dudng kinh AC cat doan thang BH tai M . Trén doan thang HC lay diém
N saocho AM = AN.
a) Ching minh EB.EH = ED.EF .
b) Chung minh N thudc duong tron ngoai ti€p tam giac ABD.
(4,0 diem)
Cho tam giac nhon ABC ( AB < AC) ¢6 hai duong cao AE,BD cit nhau tai H . Puong
trung tryc ctia doan thaing DH cat AE tai M, cat duong tron ngoai tiép tam gidc BCD
tai P va Q (P nam gita M va Q).
a) Ching minh MD 1a tiép tuyén ctia dudng tron ngoai tiép tam giac BCD.
b) Chung minh APM + AQM =CBD.
¢) Puong thang AQ cat dudng tron ngoai tiép tam giac BCD tai F (F khac Q). Chung
minh APB = FPB.
(4,0 diem) ’ ) ’
a) Cho p 1a so nguyén t6. Tim tat ca cac so nguyén duong b sao cho nghiém cua
phuong trinh bac hai x*> —bx +bp =0 14 s6 nguyén.
b) Cho ba s thuc dwong x,y,z théa man X + y® + z2 = 3. Tim gia tri I6n nhét cia biéu

thirc P = xy[x2 +y? —lj+ yz(y2 +72° —1]+zx[z2 +x? —ij
z X y

- Thi sinh khong dwoc sw dung tai liéu. Can bg coi thi khong gidi thich gi thém.
- Thi sinh khéng dwoc sir dung mdy tinh cam tay.
- Hovaten thi Sinh : c.....ueevveeennnniennnnennn ;SO bdodanh : .......eeeuvneeeeennnnn...



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH THCS

TINH QUANG NAM NAM HOQC 2024-2025
HDC CHINH THUC HUONG DAN CHAM MON TOAN
Cau Dap an Pi¢m
a) Cho biéu thirc A= 2)(_8\/;-i_3+ 'X_Z\/;-Fl— 2x ,voi X >4 . Rat gon biéu
x+\/;—6 \/§—2 \/§+3 2.5
. < X, o . A A , - X—\/;
thirc A va tim tat ca cac s6 nguyén X thoa man A> T
L 2x=8x+3  2x-8Yx+3  x—2/x+1 J(Wx-1* Jx-1
Ta co: = va = =
Xx+Vx—6  (Vx-2)(/x +3) Jx -2 Jx-2 Jx-2
0,5
__2x=8Yx+3  x-1 2%
Wx=2)(x+3) x-2 Jx+3
28X +3+ (X —D)(x +3) - 2Vx(vx - 2) 025
(Wx-2)/x+3) ’
28X + 3+ x+3/x —/x =3-2x+4x 025
Wx-2)/x+3) ’
_ox=20x x(Wx-2) Jx 0s
Wx-2)(/x+3) (x-2)x+3) Vx+3 ’
Caul |, x=Vx ¥ x=x 1 Jx-1 0,25
4,5 d) 12 Jx+3 12 Jx+3 12
12> (VX -)E/x +3) < x+2/x -15<0 0,25
o (Wx-3)(/x+5)<0e+/x-3<0 < x<9. 05
Két hop véi X >4 suy ra cac sd nguyén X thda man yéu cau bai toan 1a: 5; 6; 7; 8; 9. ’
2
b) Tim tat ca cac cap s6 nguyén (x;y) thoa man x° +X?+2xy—2x+ y—4=0. 2,0
2
Gia sir ton tai cdp s6 nguyén (x;y) thoa man x° +X7+2xy—2x+ y—4=0 ().
(1) < 2x° +x* +4xy —4x+2y—-8=0 0,25
< X2x+1)+2y(2x+1) -2(2x+1) =6
<:>(2x+1)(x2 +2y—2):6. 0,25
Suy ra s6 nguyén 2X+1 1a uéc cta 6 . Do 2x+1 khong chia hét cho 2 nén 0.5
2x+1e{3,-3;1,-1}. ’
2X+1=3 x=1 x=1
Truong hop 1: = 0,25

7 (loai).

2 L, _ 3
X“+2y-2=2 2y =3 y—Ee




Truone hop 2 2x+1=-3 X=-2 X=-2 (thoa man (1)) 0.25
ruon : = = 0a man .

BRI = oy 2 2T 2y =a T |y =22 ’
Trudne hoo 3 2x+1=1 x=0 x:O(th, an (1)) 0.25
ruon . P R 0a man .

BAP e oy 226" J2y=8""|y=4 ’
Trutne hon 4 12X 1= x=-1 x=-1 (loai) 0.5
ruon : = = — oail).

g hop X*+2y—-2=-6 2y =-5 y=75¢Z ' ’
Vay c6 hai cip s6 nguyén thoa man yéu cau bai toan: (x;y) = (-2;-2), (x;y) = (0;4).. 0,25

3X
a) Giai phuong trinh ——=+/x+4 (1). 2,0
V3x+1+1
Pidy kia 3Xx+1>0 <> 1 0.25
1€uU K1€n: <S> X2 ——.
' X+4>0 3 ’
/ 2 _q2
Phuong trinh (1) twuong duong véi M=\/X+4
V3x+1+1 025
PN (\/3X +1+1)(\/3X+1—1) =m
V3x+1+1
S VX+1-1=+x+4 0,25
o Bx+l=Vx+4+1 < B3x+1)? =(x+4+1)? & Ix+4=x-2 0,5
X=>2
Xx-220 X>2 X =0 x=5 (nhin) 0
S = S =0< x=5 (nhan).
X=5
Cau 2 Vay phuong trinh ¢6 nghiém 1a x=5. 0,25
4,5 d) L C [2x+DQRy+D)+x+2=0
b) Giai hé phuong trinh ) 5 (1). 2,5
4xy° +4y° +4xy —x—-2y—-6=0
2(x+D)(2y+D)+(x+1)+1=0
H¢ PT (1) tuong duong voi 5 )

(4xy? +4y? )+ (4xy +4y) +(x+1) —2x -6y -7 =0 0
2(x+1)(2y +1) + (x+1) +1=0 ’
Ay (x+) +4y(x+1) + (x+1) - 2(x+1) -3(2y+1)-2=0
2(x+)(2y+)+(x+1)+1=0 0.25
(x+1)(2y+1)* -2(x+1)-3(2y+1)-2=0 ’

Bit Lbe2val. tachhs 2ab+a+1=0 2ab+(a+1) =0 0.5

at a=x+1b=2y+1,ta S = :

' Y O Nan? —2a-30-2=0"" |ab® —2(a+1)—3b =0 ’
2ab+a+1=0

- 2ab+a+1=0 b0

ab? + 4ab—-3b =0 R 0.25

ab+4a-3=0




2ab+a+1=0 a=_1 |*=72

= = thod man (1)). 0,5
. b0 =]y L (1) ,
2
2ab+a+1=0 a=1 x=0 (thoa man (1)) 05
S = 6a man (1)).
ab+4a-3=0 b=-1 =-1 ’
X==2 (y_g
Vay hé phuong trinh da cho c6 hai nghiém 1 ,{ _ 1 0,25
y= > y=
Cho tam giac nhon ABC(AB < AC) c¢6 ba duong cao AD, BE,CF dong quy tai H .
Puodng tron duong kinh AC cit doan thing BH tai M . Trén doan thing HC 13y diém | 3,0
N saocho AM = AN.
a) Chung minh EB.EH = ED.EF . 1,5
0,25
Ta c6: BED = BAD (vi tir gidc ABDE noi tiép), 0.25
(;ﬁ(l)l g FEH = BAD (vi tit giic AEHF ndi tiép). ’
3,09 Suy ra BED = FEH (1). 0,25
Ta c6: EBD = EFH (2) (vi tir giac BCEF noi tiép). 0,25
Tir (1) va (2) suy ra AEBD va AEFH dong dang. 0,25
Do do EB_ED < EB.EH = ED.EF . 0,25
EF EH
b) Chiing minh N thudc dudng tron ngoai tiép tam giac ABD. 1,5
Taco: AN? = AM? = AE- AC (3) (vi AAMC vudng tai M c6 duong cao ME). 0,25
Ta c6: EAF = BAC,
AEF = ABC (vi ti gidc BCEF ndi tiép) 0,25
Suy ra AAEF va AABC dong dang.
Dodé£=£<:>AE-AC=AF-AB 0,25
AB C
AN AF
Tr(3)va(4)suyra AN> =AF -AB=> —=". 2
(3) va (4) suy AB - AN 0,25
Lai c6 NAB = FAN nén AABN va AANF dong dang, suy ra ANB = AFN =90°. 0,25
Do d6 N thudc duong tron dudng kinh AB, hay N thudc dudng tron ngoai tiép 0.25

AABD.




Cho tam giac nhon ABC(AB < AC) ¢6 hai duong cao AE,BD cit nhau tai H . Puong

trung truc ctia doan théng DH cit AE tai M, cat duong tron ngoai tiép tam giac 4,0
BCD tai P va Q (P nam gitta M va Q).
a) Chimg minh MD 14 tiép tuyén ciia dudng tron ngoai tiép tam giac BCD. 1,5
A
0,25
Cau 4
4,0 d
( ) Hinh v€ phuc vu cau a).
Vi M thudc duong trung truc cua doan thing DH va AADH vuong tai D nén
MD = MH =MA=%.Suyra MDH = MHD (1). 0.5
Vi tir giac CDHF ngi tiép nén BCD = MHD 0,25
T (1) va (2) suy ra MDH = BCD hay MDB = BCD = %sdDPB .
. . 0,5
Hon ntra, cung bi chdn boi diy DB la DPB nam bén trong goc MDB .
Vay MD la ti€p tuyén ctia duong tron ngoai ti€p tam giac BCD.
b) Chirng minh APM + AQM =CBD. 1,5
Ta c6: MDP = MQD (vi MD 14 tiép tuyén ctia dudng tron ngoai tiép ABCD)
DMP =QMD 0,5
Suy ra AMPD va AMDQ ddng dang.
MP  MD MP MA
Dod —=——,ma MD=MA nén —=——. 0.25
MD MQ MA  MQ ’
Ta lai c6 PMA = AMQ nén APMA va AAMQ dong dang, suy ra PAM = AQM . 0,25
Do d6 APM + AQM = APM + PAM = HMQ 0,25
=90° - MHD =90° - EHB = CBD 0,25




¢) Puong thang AQ cit duong tron ngoai tiép tam giac BCD tai F (F khac Q).

Chimg minh APB = FPB. 10

Hinh v& phuc vu cau ¢) 0,25

APB + AQB = APM + MPB + AQM + MQB

:(APM + AQM )+ MPB + MQB

0,25
= CBD +180° - QPB + PQB

=CBD +180°-QDB + PCB.

- CBD +180°—(90°—QDC)+(BCD— DCP)

- CBD +180°—(90°— DQP)+(BCD— DQP) 0,25

=CBD +90°+ BCD =180°.

Vi tir gidc BPFQ noi tiép nén FPB + AQB =180°. 025

Tir (3) va (4) suy ra APB = FPB. ,

a) Cho p la so nguyén to. Tim tat ca cac so nguyén duong b sao cho nghiém ctia

phuong trinh bac hai x? —bx +bp =0 1a s6 nguyén. 20

Gia sir ton tai s6 nguyén duong b dé phuong trinh x* —bx +bp =0 ¢6 hai nghiém

nguyén X, X,. 0,25

Taco: X, +X, =b,x,X, =bp.Vib,p>0nén x >0,x, >0.

Vi p la s6 nguyén t6 nguyén t6 va XX, =bp nén x :p hodc X,:p. 0,25

Gia st X :p=> X = pc(C nguyén duong); X, =b—x, =b— pc

XX, =bp < pc(b—pc)=bp < c(b-pc)=b < b(c-1)= pc’ 0.5

— b= Cpi (2) (v6i ¢ >1, vi ¢ =1 khong théa man (1))

Taco: (c,c-1)=1=(c’,c-1)=1,ma pc’:(c-1) nén p:(c-1). 025
Ciau 5 | Do p lasdonguyéntonén c—1=1 hodc c-1=p. ’
4,0d) | -Véi c—-1=1<c =2, thay vao (2) ta duoc b =4p.

Thir lai: phuong trinh x> —4px+4p® =0 c6 nghiém kép x, = x, =2p e N, 0.25

-Véi c—1= p < c = p+1, thay vao (2) ta duge b=c* = (p+1)°.

Thir lai: phuong trinh x* —(p +1)°X+ p(p+1)* =0 c¢6 hai nghiém phan biét 0,25

X, =p+1leN ,x, =p(p+1)eN.

Vay b=4p hoic b=(p+1)>. 0,25

b) Cho ba s thuc dwong X, y,z théa min x? + y® + z? = 3. Tim gia tri 16n nhat cta

biéu thirc P = xy(x2 +y? —%)+ yz(y2 +2° —§j+ zx(z2 + X —%) 2,0

P= xy(x2 + y2)+ yz(y2 + 22)+ zx(z2 +x2)—(ﬁ+£+zj 0,25
z Xy
e XétM :xy(x2+y2)+yz(y2+22)+zx(22+x2) : 0,25




Tacod: (x—y)' 20 x* —4x°y +6x°y* —4xy® +y* >0 (1).
xy(x—y)’ 20 Xy —2x°y* + xy® >0 (2)

Cong vé theo vé (1) va (2), ta duoc: x* —3x°y +4x?y? —3xy° +y* > 0.
o x Ay ryt > 3xy(x2 + y2) (3).

Dang thirc xdy ra khi x=y.

Tuong tw: y* +4y’z” +2* > 3yz(y” +2°) (4). Dang thirc xay rakhi y =z.

Vay gia tri 16n nhit caa P 1a 3 , dat dwoc khi x=y=2z=1.

. 0,25
'+ 4% + x> SZx(z2 + xz)(S). Ding thtrc xay ra khi Z = X.
Cong vé theo vé (3), (4) va (5), ta duoc:
2(x4+y4+z4+2x2y2+2y222+222x2)23[xy(x2+y2)+yz(y2+zz)+zx(zz+x2)]
<:>2(x2+y2+22)2 > 3M 0,25
2
S M < = 6. Pang thirc xay rakhi x=y=2z=1.
o Xét N :ﬁ+£+z :
z Xy
2 2 ? 0,25
Ta co: N2=(ﬁj +(EJ +(§] +2y? +22° + 2x°
z X y
xy )’ Y (x) _xy vz oyzozx x x
Ta lai co: (—yj +(y—j +[—j 2—y-y—+y—~—+—~—y:y2+zz+x2
z X y Z X Xy y 1z
0,25
(Ap dung BDT a® +b® +c? >ab+bc+ca )
Suyra N® >3y*+32° +3x* =3(x’ +y* +2°)=33=9= N 23.
, 0,25
Péng thite xay rakhi 2 = Y2 =2 o x—y=7-=1.
z Xy
Dodo P=M-N<6-3=3.
P=3 xayrakhi M =6 va N=3,hay x=y=z=1. 025

Mot cach khac chung minh APB + AQB =180° nhu sau:
Ta c¢6: DBP = DCP = DQP =CDQ =CBQ =CPQ (vi PQ//CD )
MPB = PBQ + PQB (vi MPB 1a gdc ngoai cta tam giac BPQ )

APM + AQM = CBD (theo két qua cau b)




APB + AQB = APM + MPB + AQM + MQB
- (APM + AQM )+ MPB + MQB

=CBD + PBQ + PQB + PCB
=CBD + PBD + DBC + CBQ + PCB + PCB

— 2CBD + PCD + PCD + 2PCB
- Z(CBD +PCD + PCB)

- Z(CBD + BCD)
—2.90° =180°.

Ghi chii: Néu hoc sinh c6 cach gidi khac ding thi Ban Gidm khdo thdo ludn va thong
nhat thang diém cho phii hop véi Huéng dan cham.



