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

TINH TIEN GIANG TRUNG HOQC SO SO
Nim hoc: 2024-2025
| PE CHINHTHUC | Mo6n thi: TOAN
(Pé c6 02 trang) Thoi gian 1am bai: 150 phat, khdng ké thoi gian phat dé

Bai 1: (4,0 diém)
\/;-Fl_ x+2 \/;+1
x=1  xfx-1 x+Jx+1

1. Cho biéu thuc: P =

(x>0;x#1).
a. Rt gon biéu thic P.

N -z e A 5 =R ’ 2
b. Tim gia tri Ién nhat cua biéu thuc Q:F+\/;.

2. Cho a,b,c la cac s6 thuc khac 0 théa man a+b+c=11va l+%+1:1.
a C

Tinh gia tri cua biéu thac P =a’ +b* +¢* +2abc.
Bai 2: (2,0 diém) Chitng minh rang n* —10n> +9 chia hét cho 384 véi moi n la s6 nguyén lé.
Bai 3: (2,0 diém)
1. Chting minh rang véi moi a,b 14 sé thuc duong, ta ludn cé:
4(a’ +b*)2(a+ bY . Diu “=" xay ra khi nao?
2. Cho hai s6 thyc dwong a,bthoa man a+b=4ab. Tim gié tri nho nhat cua biéu thic:
a+b’ 4ab
= ~+ -
azb(a+b) ab+b

Bai 4: (2,0 dicm) Giai phuong trinh (v1+x ++1 —x)(l SV ) 4,

Bai 5: (2,0 diém) Cho phuong trinh x* —2(m—2)x—2m=0Véi x1aan sb.

1. Chirng minh phuong trinh da cho ludn c6 hai nghiém phéan biét vai moi m.
2. Tim gi4 tri cua m d¢ hai nghiém x,, x, ciia phuong trinh théa man:
X5 +4x, =2m(x, +1).
Bai 6: (2,0 diém) Trong mat phang toa do Oxy, cho parabol (P): y = x* va dudng thang
(d) y=2x+3.
1. V& @6 thi (P)va (d)trén ciing mot hé toa do Oxy.
2. Goi AB 1a giao diém cua (P)va (d). Piém M la mot diém thay doi trén (P)va c6 hoanh do
lam (—1<m<m). Timm dé tam gidc MAB c6 dién tich I6n nhat.

Bai 7: (2,0 diém) Trong mot ky thi chon doi tuyén hoc sinh gioi caa truong, néu sip xép mdi
phong thi 12 hoc sinh thi con thira mot em, con néu giam mét phong thi thi s6 hoc sinh dugc chia



déu cho mdi phong. Hai c¢d bao nhiéu hoc sinh tham du ky thi, biét ring mdi phong thi c6 khdng
qua 24 hoc sinh?
Bai 8: (4,0 diém) Cho duong tron (O;R)va day cung BC c6 dinh ctia duong tron théa mén

BC <2R. Mot diém A di chuyén trén (O;R) sao cho tam gidc ABC c¢6 ba goc nhon. Cac duong

cao AD, BE, CF cua tam gi4c ABC cit nhau tai H. Buong phan giac cia CHE kéo dai vé hai
phia cit AB va AC lan luot tai M va N.

1. Chirng minh tam gidc AMN cén tai A.

2. Goi 1,P,Q lan luot 1a hinh chiéu cua D trén céc canh AB,BE,CF. Chuing minh rang ba diém
1,P,Q cling nam trén mot duong thang vudng goc véi AO.

3. Puong tron ngoai tiép tam giac AMN cit duong phan gi4c trong caa BAC tai diém thir hai K.
Chung minh rang duong thang HK luén di qua mot diém cb dinh.

danh. ..o



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

TINH TIEN GIANG TRUNG HQC SO SO
Nim hoc: 2024-2025
| PECHINHTHUC | DAP AN, THANG DIEM
(Pé c6 02 trang) Mon thi: TOAN

(Pdp dn, thang diém gom 07 trang)

Bai N@i dung Piém
1(4d) 7 25
1.Chobiéuthﬁ:c:P=\/;+1— 42 Jr+1 (x>0;x=1).
x—1 x\/;—l x+x+1
a. Rut gon biéu thic P.
b. Tim gié tri 16n nhét cia biéu thirc O = %+\/;
1,75
P | X+2 3 Jr+1 0.5
\/;—1 (\/;—1)(x+ x+1) x++x+1
(x+ x+1)—(x+2)—(\/;—1)(\/;+1) 0,5
- (\/;—1)(X+ x+1)
 ix 0,25
(\/;—1)(x+ x+1)
i (Vx-1) 0,25
_(\/;—1)(x+ x+1)
ki 0,25
_x+ x+1
0,75
2 2x+24/x+2  x 2 0,25
e P —/x —Jx ( Jx )
, 2 2 0,25
Theo BDT Cauchy ta co: Jr+——222 o Jx+——+222J2+2
Jx Jx
0,25

Suy ra MaxQ = —(2J5+2). Déu “=” xy ra khi vx = —= <> x =2

I




Qd)

Qd)

Taco l+l+1=1<::>alﬂ_bﬂ=1<::>ab+bc+ca=abc. 05
a b ¢ abc

Khi d6 P=a’+b’ +c¢* +2abc=a’ +b* +c* +2(ab+bc+ca). 0,5

=(a+b+c) =112 =121, 0,5
2,0

bat A=n4—10n2+9=(n4—n2)—(9n2—9). 0,25

=(n2—1)(112—9)=(n—3)(n—1)(n+1)(n+3). 0,5

Vinlénéndat n=2k+1 (keZ). 05

Suy ra A =(2k—2)2k(2k+2)(2k+4)=16(k—1)k(k+1)(k+2).

— A chia hétcho 16. (1)

Vi (k—1);k;(k+1);(k+2)1a 4 sb nguyén lién tiép nén c6 mot sé chiahétcho 2, | 05

mot s chia hét cho 3, mot s chia hét cho 4 nén (k—1)k(k+1)(k+2)chia hét

cho 24. (2)

Tir (1) va (2) suy ra A chia hét cho 16.24=384. 0,25

2,0

a+b

P=

dab a+b N 4ab

azb(a + b)2

ab+b*  aab(a+b) b(a+b)’

4(a>+b*)2(a+b) < 3(a* +b")-3ab(a+b)20 0,25
& (a+b)(a® —2ab+b*)20. 0,25
& (a+b)(a—b) > 0(luén ding). 0,25
Dau “=" xay ra khi va chi khi a=b. 0,25

1,0

0,25




Qd)

2d)

2d)

0,25

_1,1_a+b_, 0,25
a b ab

Déu “=" xay ra khi va chi khi a=b= % 0.25
2,0

Diéu kién: —1<x<1. 0,25

Ta co: (\/E+\/E)Z:2+2 1-x°. 0.5

Do d6 phuong trinh da cho twong duong voi 0,5

(M+m)2=8@\/E+\/E=2.

S 2+24/1-x* =4. 0,25

odl-x =1 x=0. 0,5

2,0

0,5
A'=(m=2) +2m=m* —2m+4=(m-1) +3>0,Ym 025
Suy ra phuong trinh da cho luén ¢6 hai nghiém phan biét véi moi m. 0,25
15
N ; 0,25
Theo dinh ly Vi-et, taco: x, +x, = b 2m—4.
a
Vi x,la nghiém cua phuong trinh da cho nén 0,5
x; —2(m—2)x1 —2m :0<::>(2m—4)x1 =x; —2m
Taco x; +4x, =2m(x, +1) < x; =(2m—4)x, +2m. 0,5
<:>x§=x12—2m+2m<:>x§=x12<:>x1+x2=0(d0x1¢x2) 0,5
S2m—-4=0m=2. 0,25

2,0




0,75

e Banggiatricoa y=x’va y=2x+3 0,25
X 2 |-1 |0 1 2
4 1 0 1 4

Goi M (m;m*)e(P) véi —1<m<3. Céc diém A',B',M'lan luot I hinh chiéu | 0,25
vubng goc cua A, B, M trén truc hoanh

Taco Sz, = %(AA‘+BB’)A'B' = %(1+9).4 =20.

S oo a :%(AA‘+MM‘)A'M' =%(l+m2).(l+m). 0.25
S yssar =%(MM'+BB')B'M' =%(m2 +9).(3—-m). 025
_ - 2 5 moi 0,25
Suas = Sassa =S ar —Sypgar =8—2(m—1)" <8, voi moi -1<m<3. 1
Suy ra tam giac MAB c6 dién tich Ién nhat bang 8 < m=1. 0,25

Vay m=1 Ia gi tri can tim




Qd)

(4d)

Goi s phong thi ban dau I1a x (phong), véi x e N¥, x >2. 0,5

S6 hoc sinh tham du ky thi 1a 12x+1.

So6 phong sau khi giam la x-1 (phong). . N

NEu giam mot phong thi thi s6 hoc sinh duge chia déu cho moi phong, khi do

moi phong co y hoc sinh vai y e N*,y <24,

Taco (x—1)y=12x+1ey=1F1_1p, BB 05

x—1 x—1

Vi x,yeN*nén (x —1) eU (13) = {1;13} hay x e {2;14} ) 0,25

e Néu x=2 suy ray=25 (loai) 0,5

e Néu x=14 suy ra y=13 (thoa).

Vay s6 hoc sinh tham du ky thi 1 12.14+1=169 hoc sinh

Ghi cht: Hinh vé it nhat thé hién diege dwong phan gidce va 3 dwong cao.

0,25
4,0

0,25

MHF + FMH =90° (1)
ENH + NHE =90°
Vi HN la phén giac cia CHE nén CHN = NHE .

Tac6 HEC = HFB =90° nén {

0,25




Lai c0 CHN = MHF (d6i dinh) nén NHE = MHF (2).

0,25

Tir (1) va (2) suy ra FMH = ENH hay AMN = ANM. 025

Vay AAMN can tai A.

2. Goi 1,P,Q lan luot I2 hinh chiéu cia D trén cac canh AB,BE,CF. Chiing minh | 1,5

rang ba diem I,P,Q cung nam trén mét duwong thang vudng goc vai AO.

Tw gic BIPD ngi tiép nén IBD +IPD = 180° (3). 0,25

Tac6 IBD = FHA (cang phu véi FAH ), FHA = QHD (d6i dinh) 0,25

Suy ra IBD = QHD . 0,25

Vi t gidc DPHQ noi tiép nén QHD = QPD nén IBD = QPD (4). 0,25

Tur (3) va (4) suy ra QPD +IPD = 180° nén ba diém 1, P,Q thang hang.

Ta c6 PD//AC (cling vudng goc véi BE) nén PDB = ACB. 025

Qua A ke tiép tuyén t4¢’ cua (0).

Suy ra OA L Arva tAB = ACB (cing bang %sdAB).

Khi d6 PDB =tAB. Ma MIP = PDB (Tt giac BIPD noi tiép) 0,25

Suy ra MIP =tAB nén IP//At.

Vay IP 1 AO (dpcm).

3. Pudng tron ngoai tiép tam giac AMN cét duong phan gidc trong cua BAC tai 15

diém thir hai K. Ching minh rang duong thang HK luén di qua mot diém ¢

dinh.

Vi AAMN can tai A va AK la tia phan gidc cua géc MAN nén AK latrung trgc | 029

caa MN, suy ra AK la duong kinh caa duong tron ngoai tiép AAMN.

Do d6 AMK = ANK =90° = KM || CF,KN || BE.

Goi R=KM NBH,S=KNNHC. 0,25

Suy ra HRKS 12 hinh binh hanh hay HK di qua trung diém G cua RS.

Tu MR||FH:>ﬂ:ﬂ 0.25
RB MB

Vi HN la phan giac cia CHE nén HM la phan gidc cia BHF

L FM _FH

MB HB'




Tu SN||HE:>H—S=ﬂ.
SC NC
Vi HN Ia phén giac cuaa CHE nén ﬂ:E.
NC HC

0,25

Tacod AFHB«»AEHC(g.g)nén e _HE
HB HC

Suy ra ﬂ:Ehay RS || BC.
RB SC

0,25

Goi J 1a giao diém cua HK va BC.
RG _HG _GS

Vi RGIl BJva GS Il JC nén E:_

H] JC'

Ma RG=GS (G la trung diém cua RS) nén BJ=JC hay J Ia trung diém BC.
Vay HK luén di qua trung diém cta BC ¢o dinh.

0,25

Ghi ch: Moi cach gidi khdc diing, thi sinh van dwoc tron sé diém.




