SO GIAO DUC VA PAO TAO PE THI HQC SINH GIOI LOP 9 CAP TINH
TINH BA RIA-VONG TAU NAM HOQC 2024 — 2025

MON: TOAN
Thoi gian lam bai thi: 150 phut
Ngay thi: 04/3/2025

PE THI CHINH THUC
(Dé thi ¢é 01 trang)

Cau 1 (3,0 diém):

Jr-10  x+3Jx  x+2Jx+1
_I_ —

x—4  x+Jx—6 x+3Jx+2

b) Tinh gia trj cia biéu thitc 0 =13 +4v10 — Y1742 +114/5 .

Ciu 2 (4,0 diém):
a) Giai phuong trinh v4x* +13x+10 —2vx* +x+1=9x+6
b) Cho phuong trinh x* —=2(m+1)x+m’ +4=0 (1).

Tim tat ca cac gia tri cua tham s6 m dé phuong trinh (1) c6 hai nghiém x,,x, thoa

Vol x>0 va x#4.

a) Rut gon biéu thuc P =

man x; +2(m+1)x, -3m* -16<0.

Cau 3 (4,0 diém):

2072 B x> +3

p 2 Y2 +3x+5"

b) Cho hai hdp kin, hop thir nhat chia 8 cai thé duoc danh s tir 1 dén 8, hop thir
hai chira 12 céi thé dugc danh s tir 1 dén 12. Céc thé c6 kich thuéc nhu nhau.
Chon ngau nhién tir mdi hop mot thé. Tinh xac suit chon duoc hai thé ma tich cua
hai s trén thé 1a mot sb chia hét cho 7.

Cau 4 (5,0 diém):
Cho tam gidc nhon ABC ¢6 AB < AC , dudng tron (O) duong kinh BC cit 4B tai F,
cat AC tai E.Goi K 14 giao diém cua EF va BC, goi H la giao diém cua BE va CF,
dudng thing AH cit BC tai D, dudng thing FD cét dudng tron (O) tai M (M £ F).

a) Tim tat ca so nguyén to p va cdp so tw nhién (x;y) sao cho

a) Chimg minh 4BDE 1a tir giac noi tiép.
b) Chimg minh BC lérdu’(‘mg phén giac cfla EBM va KF.DM = KM .DF .
¢) Duong tron ngoai ticp tam gidc AEF cat AK tai P (P=A),cat ED tai O (Q#E).
Chl’mgr}]inhba diém P, Q, C thang hang,

Cau 5 (4,0 diem):
a) Xét cac $b thuc x, y, z théa man x>0, y>0, z>-2 va 2x+2y+2z+1=0. Tim
gia tri lon nhét cia biéu thuc 7 = x + 10xy +4xyz .
b) Cho tap hop X ={1;2;3;...;2025} . Tim s6 tu nhién & nho nhat sao cho v&i moi cach
ldy k phan tir bat ky thugc X thi ludn ton tai hai phan tir @, b (a>b) trong k phan

tir dwoc 14y ma a+b chia hét cho a—b.
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Cau Noi dung Piém
la | Rit gon bidu thirc poYr=10 xadx  xadVxel ooy 1,5
x=4  x+x-6 x+3Jx+2
2
Jr—10 Vx(Vx+3) (v +1)
_ + - 0,5
(Vr-2)(Vx+2) (Vx-2)(V+3) (Vae2)(Vx+1)
_ \/— 10 \/_ \/;+1
(Va2 )(J}+2) -2 Jx+2
0,5
Jx 1045 (Vi +2)~ (V7 1) (VR 2]
(Va-2)(Vx+2)
4/x -8 4
= = 0,5
(Vr-2)(Vx+2) Vx+2
1.b | Tinh gié tri cita bidu thire 0 =13 +410 —1742 +114/5 . 1,5
V1344010 =5 +410 +8 = (V5 +2v2) =+5+242 0,75
V21175 =322+ 645 +15V2+55 = (V2 +45) =245 0,5
0=+13+4J10 ~172 +1145 =2 0,25
2.a | Giai phwong trinh v4x> +13x+10 = 2vx* + x+1=9x+6 2,0
Dt u=4x* +13x+10 didu kia S0 025
a iéu kién u,v> ,
v=+x’+x+1
Tinh dugc u> —4v* =9x+6 0,25
A 2 2 u=2v
Dua PT vé dang u —2v=u"—-4v c>(u—2v)(u+2v—l)=0c> 0,5
u+22v=1
Giai PT u =2v tim dugc nghiém x=—— 0,5
Giai PT u+2v—l©\/4x2+13x+10+2\/x2+x+1—1 (1)
f 0,5
Chimg minh 2v/x° +x+1 = x+ + >\/§ suy ra PT (1) vo nghiém
Cho phuong trinh x° — m+1 x+m*+4=0 (1).
2.b | Tim tat ca cac gia tri ciia tham s6 m dé phwong trinh (1) ¢6 hai nghiém X, X, 2,0
théa man x,2+2(m+1)x2—3m2—16S0.
Tinh dugc A'=2m -3 0,25




Phuong trinh (1) c6 hai nghiém x,,x, ©A'20=m> % 0,5
Tinh dwoc x, +x, =2(m+1) 0,25
X =2(m+)x,+m* +4=0x' =2(m+1)x,—m’ —4 0,25
x; +2(m+1)x2 -3m’-16<0< 2(m+1)x1 -m’ —4+2(m+1)x2 -3m’>-16<0
0,25
= 2(m+1)(x1 +x2)—4m2 -20<0
<:>4(m+1)2—4m2—20S0<:>mS2.Kétluén%Smﬁ2 0,5
s A, 2 K A LA < & o n 2072 x> +3
3.a Tim tat ca so0 nguyén to0 p va cap so tw nhién (x; y) sao cho =— . 2,0
p 2y +3x+5
Xét p = 2,taco: 2" +3x+5=2(x"+3) < 2y" =2x" = 3x+1 (1) 0,25
Néu x chan thi PT (1) VN nén x 1asd 1é, dit x=2n+1,ne N. Suy ra:
y2=4n2+n<:>y2:n(4n+l). (2) 0,25
Vi y’la s6 chinh phuong va (n,4n+1)=1nén (2) c6 nghiém duy nhat 095
n=0,y=0=>x=1;,y=0. ’
Xét p=3,taco: 2(2)7 +3x+5)=3(x" +3) = 4)* =3x" —6x-1 (3) 0,25
Vi 4y’ =0(mod3) hodc 4y’ =1(mod3) ma 3x*—6x—1=2(mod3)nén phuong 0.25
trinh (3) v nghiém. ’
Xét p25 lasdnguyén td 1é. PT dd cho <277 (2" +3x+5)=p(x¥* +3) (4)
. < . - 0,25
Néu x chan: p(x2 + 3) 1¢ ma vé trai luén chan nén (4) vo nghi¢m.
Néu x 1é: dit x=2n+LneN (4) = 2"’_3(y2 +3n+4): p[n(n+1)+1].
. . . < 0,25
Ve phai luén 1é vi n(n+1) chan, ma vé trai luén chan nén (4) vé nghiém.
Kétluan p=2;x=1;y=0 0,25
Cho hai hp kin, hop thir nhét chira 8 cai thé dwoe danh s tir | dén 8 va
3, | hOp thir hai chira 12 cai thé duge dénh s0 tir 1 dén 12. Cac thé c6 kich 20
) thwéec nhw nhau. Chon ngiu nhién tir mdi hop mot thé. Tinh xdc suit ’
chon dwoc hai thé ma tich ciia hai sé trén thé 13 mét s chia hét cho 7.
Hop thu nhét c6 8 cach chon thé va hop thir hai ¢6 12 cach chon thé nén co tat ca
, 0,5
8x12 =96 cach chon.
Tich cua hai sb chia hét cho 7 nén c¢6 it nhat mot sd chia hét cho 7 0,5
Téng s6 cach chon thuan lgi 12 1x8+1x12—1=19 0,5
Vay xac suat chon duoc hai thé ma tich cua hai sb trén thé 1a mét s chia hét
cho 7 la 2 0.5
96
Cho tam gisc nhon ABC ¢6 4B < AC, dudng tron (O) duwong kinh BC cit
AB tai F,cit AC tai E. Goi K 1a giao diém cia EF va BC, goi H 1a giao
4.a | diém cia BE va CF, dwong thing AH cit BC tai D, dwong thang FD cit| 2,0

duong tron (O) tai M (M = F).
a) Chirng minh ABDE la tir gidc ndi tiép.




Ta c6 BEC =90°= BE 1 AC; BFC =90°= CF 1 AB do d6 H 1a truc tim tam

1,0
gidc ABC suyra AH 1L BC.
Xét tir gidc ABDE 6 AEB = ADB =90° suy ra tir gidc ABDE ndi tiép. 1,0
4b | p) Chirng minh BC 13 duwdng phén gidc cia EBM va KF.DM = KM.DF . 1,5
A
/R
F /=7
K B o c
M
Ta gidc BDHF ¢6 BDH = BFH =90° suy ra tir gidc BDHF noi tiép. 0,5
Do &6 CFM = EBC (cing chén cung HD) 0,25
Ma CFM =CBM do vay EBC = CBM suyra BC 1a duong phan gidc ctia EBM . | 0,25
oA T T — = . JCE=CM g
Tur ddy c6 EC = MC suyra EB=MB do d6 suy ra BC la duong thang
BE = BM 0.25
trung tryc cia EM suy ra AKEM cantai K, do d6 KD 1a phan giac ctua FKM
. DF KF
Trong tam gidc FKM ¢6 —— =—— hay KF.DM = KM .DF . 0,25
DM KM
¢) Puong tron ngoai tiép tam gidc AEF cit AK tai P(P= A), cit ED tai
4.c 1,5

Q(Q # E). Chirng minh ba diém P, 0, C thing hang.




AEH = AFH =90°suy ra tir gisc AEHF noi tiép, DHEC la tir gidc ndi tiép nén
FCB = HED (cung chin cung le), mat khac FCB = FEB (cing chin cung I/T_Z;)

— —— — 0,5

do d6 HED = FEB suy ra FH = HQ do vay AF = AQ suy ra AAFQ cantai A suy
ra AH L FQ,dovay FQ//BC.
Ta cé APF = FEC = FBK suy ra PFBK 1a tit gidc néi tiép. 0,25
Chimg minh dugc PKCE 14 tir giac noi tiép. 0,25
Tacé EKC = EPC (cung chin 752*), ma EKC = @ (d6ng vi) suy ra@ —EPC.| 025
Mat khac @ = @ (cung chin cung @) do d6 EPC = @ hay ba diém 0.25
P, O, C thang hang. ’

s Xét cac s6 thue x, y, z théamén x>0, y>0, z>-2 va 2x+2y+2z+1=0. 20

.a . < ,
Tim gia tri ln nhat cia biéu thirc 7 =x+10xy +4xyz.
a=2x
5 . a,b,c>0
bat <b=2y  tacoddugc (*). 0,25
a+b+c=3
c=2z+4
2T=2x+20xy+8xyz:a+5ab+ab(c—4):a+ab+abc 0,5
Pénh gié ab+abc:ab(l+c)£%(b+l+c)2:%(a—4)2 0,25
a 2 a 2 1 2
Suy ra 2T < a+z(a—4) hay 2T < a—4+Z(a—4) +4:Z(a—4)(a—2) +4 0,25
Nhan xét tir (*) suyra a—4<0 dod6 2T <4< T<2 0,25
a+b+c=3 a=2 x:11 x:11
Dau bang xay ra khi {a =2 < 1b=1 hay y:E.ny T . =2khi y:E. 0,5
b=1+c c=0 R s=_2

Cho tap hop X ={1;2;3;..;2025}. Tim s0 tw nhién % nhé nhit sao cho véi

5.b | moi cach Iy & phan tir bAt Ky thudc X thi ludn ton tai hai phin tir o, 5 | 2,0
(a>b) trong k phén tir dwoe 1Ay ma a+5 chia hét cho a—b.
Xéttap A={1;4;7;..;2023} c6 675 phan tir ma moi cdp s x,y e 4 déucod x+y
khong phai 14 boi ciia 3, nhung x— y 12 bdi cia 3 do d6 x+y khong chia hét 0,5
cho x—y.Suyra £k >675.
Xét mbi cach lay ra 676 phan tir bat ky cta tip X , gia st ta xép dugc trat tu
a,<a, <a;<..<dg,lucdo ag,—a, <2025-1=2024 0.25
Ta bieu dién ag, —a, = (a5, — g5 ) +(@gs — Qg )+ +(a, —a,) vé phdi co 675 $6

. 0,25

hang va 675x3 =2025 >2024 suy ra ¢c6 mot s6 hang a,,, —a;, <3 vo61 i =1;675
Gid st 2 phan tr d6 1a a, b (a>b) khidd a—b=1 hodc a—b=2 0,25
Néu a—b=1 hién nhién (a+b)i(a-b) 0,25
Néu a—b=2 thi a,b 14 hai s6 clng tinh chin 1¢ nén (a+5):2 0,25
Két luan s & nho nhét la 676. 0,25

* Ghi chit: Néu hoc sinh lam cdch khdc diing, gidm khdo cin civ vao diém cia timg phan dé cham cho phit hop.




Xem thém: PE THI HSG TOAN 9
https://thcs.toanmath.com/de-thi-hsg-toan-9



https://thcs.toanmath.com/de-thi-hsg-toan-9

	De_chinh_thuc_mon_Toan_-_HSG_tinh_710d1
	Dap_an_chinh_thuc_mon_Toan_-_HSG_tinh_d8392
	HSG 9

