SO'GIA0 DYC VA DAO TAO PE THI CHON HQC SINH GIOI LGP 9 THCS NAM HOC 2024 - 2025

THAIBINH
Mén: TOAN HQC
rDE CHINH THUC Thoi gian lam bai: 150 phut (khdng ké thoi gian giao dé)
(Dé thi gom 01 trang)

Cau 1: (3,0 diém)

1) Cho s6 thue x =29 +12/5 + /1685 . Tinh gi4 trj cia biéu thitc
. »! —81:J +13x% —16x+31 .
—9x? +19x-9

2) Béc An gui tlét kiém ngén hang sb tlen la 500 tnen déng v6i ki han mdt nim. Sau mdt ndm bac
An mong mudn c6 sb tién ca gée va 14i it nhét 1a 530 tridu dong Hoi 151 suét clia ngén hang tai thoi diém bac
An giri tién it nhat 1 bao nhidu % trong mdt nim, dé bac An c6 dugc s6 tién nhu mong muén?
Cau 2: (3,0 diém)

1) Trong mét phing toa @ Oxy cho dudng thing d: y=2x—2m+1 (m la tham 50) Tim m dé
duong thing d cit céc truc Ox,Oy tai hai diém A va B sao cho ba dinh cla tam gidc OAB nam trén mot

dudng tron c6 ban kinh bing 55 5 (véi diém O 1a gbe toa do).

2) Cho hinh vuéng 4BCD, d6 dai canh bing 24 cm. Trong hinh vudng d6 c6 danh dau 2026 diém phén
biét. Chimg minh ring ton tai mot hinh tron cé ban kinh bing 2 cm chira it nhét 26 diém trong s cac diém ¢ trén.
Ciu 3: (4,0 diém)

1) Gidi phuong trinh 6x* —4x* —66x* +72x+20 =(x-1)(x* + 2x—5)/2x+5.

3.3 < S 2=_1
2) Gt it phrg kg 2 o2 W =
6xy° —2y* =1
Ciu 4: (2,0 diém)
Cho ba s6 duong a,b,c thoaman a+b+c=1vaa+b>cia+c>bb+c>a.
4 4 4 a b ¢ 1
- E - + + - :
a+b b+c c+a 2bc 2ca 2ab 2abc

Tim gid tri 16n nhét cua bidu thie M =
Cau 5: (3,0 diém)

Cho tam gidc ABC nhon, cac dudmg cao AD, BE, CF cét nhau tai H. Goi M la trung diém cuia
HC, N la trung diém cia AC, AM cit HN tai G .Dudng thing di qua M vudng goc véi HC va duong
thing di qua N vudng géc véi AC cét nhau tai K.
GA* +GB* +GH*.

1) Chy inh ong dang AMKN va tinh ;
) Chimg minh AABH dong dang va GM’ +GK2 +GN?

29
2) Chimg minh 3cosA+4cosB+6cosC<T.

Céu 6: (3,0 diém)
Cho tam gidc ddu ABC, duong tron (0) Uep xic véi ba canh 4B, AC,BC lan lugt tai ba diém

D,E,F.DBiém M thufc dudng tron (0), tiép tuyén tai M cia dudmg tron (O) cit cic canh 4B, AC theo
thirtutai P, O (P#A4,D;0# A,E).

1) Ké OH wudng géc véi AP tai H.Chimg minh 24H* +24H.PH = AP.AQ vaty s6 BQ'+4PAQ
AP + AQ?

khéng dbi.

2) Chirng minh — £k AL~ AQ+CQ_

BP  BP+ (6(0)
Ciu 7: (2,0 diém)
Tim céc cfip s6 nguyén duong (x, ) 520 cho x?y+ x+ y chia hét cho P +y+7.
--- HET ---

(Thi sinh khong duwge st dung tai ligw; Cdn bg coi thi khong gidi thich gi thém)



LOI GIAI DE THI HOC SINH GIOI THAI BINH NAM 2024 — 2025
Cau 1.

1) Tacb

z:\/29+12J3+%/16—8J3:\/(3+2J3)2 +§/(1—J3)3 — 3425 4+1-V5 =445

Suy ra r—4=+5 hay 2° — 8z +16=5 suyra z° —8x +11=0.

Ta co P = . - = 2
z° —92° +192 —9 :z:.(z2—8x+11)—(fv2—8x+11)+2 2

9
Vay P =—.
Ly 2

2) Goi s6 phan tram lai sudt ctia ngan hang tai thdi diém bac An gti tién 1a z (z > 0).
S6 tien 1ai trong mot nam ciia bac An khi dé 1a 500z (triéu dong).
Ta c6 bat phuong trinh 500 + 500z > 530 hay z > 0,06 hay z > 6%
Vay 1ai sudt ngan hang tai thoi diém bac An gt tién it nhat 14 6% thi bac An c¢6 dude sb
tien mong mudn.
Cau 2.
1) Goi giao diém ctia dudng thang (d): y = 2z —2m + 1 véi truc Oz, Oy lan luct 13

2m —1

A

;O], B(0;—2m +1).

Suy ra OA = 2m — 1

, OB = ‘—Qm T 1\

Goi I la tam duong tron di qua ba dinh O, A, B.

Vi AOABIla tam gidc vuong tai O nén I 1a trung diém AB.
Suy ra R:]A:IB:IO:AQ—B:&/E, suy ra AB = 10v5 .

Vi AOABla tam giac vuong tai O, theo dinh 1y Pythagoras, ta c6

OA* + OB® = AB?
om —1[

2
+ ‘—Qm + 1\ — 500

%(2m ~1) =500

(2m —1) = 400
(2m-21)2m+19)=0



21 —19

m = — hoac m = —
2 2

Vay m e E’—_19 .
22

2) Chia hinh vuéng thanh 81 6 vudng c¢6 canh gcm,

Theo nguyén 1 Dirichlet, khi chia 2026 diém vao 81 6 vudng thi luén ton tai mot 6 chita it

2026

. . . ~ 442
nhat = 26 diém. Vi ban kinh dudng tron ngoai tiép moi 6 vuong doé la E <2.Do dé

dudng tron ban kinh 2cm c6 tam 1a tAm hinh vuong chita 26 diém trén chita toan bo 6 vudng va
chita 26 diém trén ta cé diéu phai chimg minh.
Cau 3.
1) 62" — 42 — 662° + T2 + 20 = (z — 1)(a* + 20 — 52z + 5

biéu kién xéc dinh: z > _75

Phuong trinh da cho viét lai thanh
(z° + 2z —5)(62° — 162 —4) = (z — 1)(2® + 22 — 5)\2z + 5

(62" — 162 —4) — (z — 1)V2z + 5} =0

2’ + 2z —5 =0 hoic (6:132—16:v—4)—(:v—1)\/2x+5 =0

(z° + 2z —5)

+ TH1: 2° +22—-5=0 hay (z+1° —-6=0

x+1+x@(z+1—\@:0

hay

hay z =—1— J6 (khong théa man DPKXD) hoac x = J6 -1 (thdéa man)
+ TH2: (62 — 162 —4) — (z — 1)\/2:13? =0
hay 62° — 162 —4 = (v — l)m (1)
Céch 1: Binh phuong hai vé clia phuong trinh (1), ta c6
362" —1922° +2082” + 1282 + 16 =22° +2° — 8z + 5
362" —194z° +2072” + 136z +11 =0

(99;2 — %61 — 11)(4;;;2 10z — 1) —0



+ Néu 922 — 262 —11 =0 thi z =

% (thoa min DKXD)

+ Néu 42> =102 —1=0 thi z =

# (théa min DKXD).

thda man.

13 + 267 N 5—+/29
9

Thit lai ta thiy = = = 1

Vay phuong trinh da cho c6 nghiém z =

% va :13—5_\/5 va x:\/g—l.

Céch 2: Dat a =2 -1, b=+2z+5 (b >0) thi phuong trinh (2) tré thanh

2.(3a¢” —=b*) = ab hay 6a”> —ab—2b" =0 hay (3a —2b)(2a +b) = 0

>1 21
+ 3a=2b, titc 1a 3z -3 =220 +5 hay | hay {"
92" — 18z +9 =8z + 20 92" —26x—-11=0

Suy ra x:w (thdéa man)

<1 <1
+b=-2a, tlcla 1-z=20+5 hay { hay {*

4o -8z +4=22+5 42" -10z -1=0
Suy ra :1;:5_4 29 (thdéa man).

Vay phuong trinh da cho c6 nghiém z = % va T = il \/5 va T = \/6 —1.

8zy* + 6zy® — 5y® = -1
6zy’ —2¢y° =1

Xét y = 0, hé phuong trinh v6 nghiém.

Xét y = 0, chia ci hai vé clia hai phuong trinh ctia hé cho y*, ta duge

8:E3+6:E—§=_—31
6z ——=—
vy oy

u® +3u—5v=-v"

bat 2z = u, ‘
3u—2v=10°

= (v = O), hé phuong trinh (I) trén tré thanh {

< |



u® + 3u—5v =2v-3u u’=Tv-6u (1)
Suy ra hay

3u—2v =1’ v’ =3u-2v (2)

Lay (1) —(2), ta duge v’ —v* = —9(u —v) hay (v —v)(u’ +uww +v° +9) =0

2
30

Viw +uw+0P+9= +T+9>0 nén u=uv.

v
U+ —=
2

. 1
Tra lai bién ct, ta ¢ 2z = —, thay vao phuong trinh (2) cia (I), ta duge

6z — 47 = 82° hay 8z° — 22 =0

hay 2z(4z° —1) =0
o 1. . 1
hay =0 hoac x == hodac z = —=
2 2
Véi x = 0 thi khong c6 gia tri y thoa man.

Véi z = % thi y =1 (théa man)

Véi z = —% thi y = —1 (théa man)
l;1 ; —l;—l .
2 2

Tu gia thiét dé baisuyra l=a+b+c>a +a = 2a hay 0<a<%.Tuﬁdngtu’ 0<b,c<%.

Vay hé phuong trinh da cho c6 nghiém (z;y) € {

Cau 4.

i 4 4 4 a b c 1
Ta c6 M = + + +—+ +—-
a+b b+ec c+a 2bc 2ca  2ab 2abc
4 4 4 40+ (aerJrC)2
= + + + —
l—-¢ 1—a 1-0 2abc 2abc
_ 4 + 4 + 4 _ab+bc+ca
l—-¢ 1—a 1-0 abe
4 4 4 1 1 1 4 1 4 1 4 1
= + + —|—4+-+—-|= —— |+ |- ——
l—-¢ 1—a 1-0 a b ¢ l—a a 1—-b b l—-¢c ¢
, . 1
Ta chitng minh ——<18 -3 (1)
1—a a
hay =1 _3<184—6



3a° +2a—1

ha
Y a(l—a)

<6(3a—1)

(30 —1)(a +1)

ha
A (1—a)

—6.(3a—1)<0

hay (3a —1) a—H—6 <0
a.(1—a)

2_
6a 5a+1<

hay (3a —1). o) =

0

— 2 —
Ba=12a=1) _ (diingvi 0 <a <)
a.(1—a) 2

hay

Tuong tu, ta cb 1 —1§18b—3 (2) va 1 —1§18c—3 (3)
1-b b l—c ¢

Tir (1), (2), (3) suy ra M <184 —3+180—3+18c—3=18(a+b+c)-9=9

Dau "=" Xéyrakhia:b:c:l.

1

Vay M =9 khia=b=c=

Cau 5.

b/ /
1) Vi KM L CFva AB 1 CFnén KM || AB tuong tu ta c6 KN || BH suy ra ABH = NKM

Lai ¢c6 M la trung diém HC, N 1 trung diém AC nén NM la dudng trung binh ctia AAHC

—

suy ra NM || AH , ma KM || AB nén BAH = NMK

— -

, . , |ABH = NKM
Xét AABH va AMKN |, ta cé: I
BAH = NMK

Suy ra AABH ] AMKN (g — g)



Goi G’ 1a giao diém ctia KB va HN.

G'N NK MN 1

Vi KN || BH, theo dinh ly Thales ta c6 = = =—
G'H BH AH 2

Suy ra G’ la trong tam AAHC.
Vi G la giao diém ctia AM va HN nén G 1 trong tam AAHC.

Suy ra G=G', tacd GA=2GM, GB =2GK,GH =2GN.

Ta o GA’ +GB’ +GH®  8GM’ +8GK’ +8GN®
GM? + GK® + GN* GM? + GK® + GN*

2) Tacé a=BC =BD+DC =b.cosB+c.cosC

Suy ra 1= E.COSC +< . cosB
a a

Tuong tu 1= Q.COSA +2 cosB
c c

1 =2.COSC+£.COSA
b b

Suy ra % = 4.(2.COSC+£.COSBJ +2.COSA +2 . cosB +%[%.COSC +%.COSAJ

a a C C

= é+% .cos A + £+2 .cos B + 4_b+9_a .cosC
c 4b a ¢ a 4b

>3.cosA+4.cosB+6.cosC

b_e
c 4b 4b° = 9¢°
Dau "=" xay ra khi de _a hay < 4¢® =a® (khong xay ra).
a ¢ s o
4_b B 9_a 166" = 9a
a 4b

Do d6 3.cos A+ 4.cosB +6.cosC < %

Cau 6.



B

D
1) Tacé 2AH” +2.AH.PH =2.AH.(AH + PH)=2.AH.AP
Ap dung hé thitc canh va géc vao tam gide AHQ vuong tai H ¢6

AH = AQ.cos A = AQ.cos60° :AQ—Q hay 2.AH = AQ

Suy ra 2.AH? +2.AH.PH =2.AH.AP = AP.AQ

2 2
Ta ¢c6 PH? = (AP—AH)2 =[AP—A—2QJ = AP’ —AP.AQ + A4Q

QH = AQ.sin A = AQ.sin60° = AQ.@ suy ra QH® = #
Lai c6 PQ* = PH® + HQ = AP* —AP.AQ + AQ’
Suy ra PQ° + AP.AQ = AP> + AQ®
PQ* + AP.AQ
AP +AQ*
2) Tac6 BP=AB- AP, CQ=AC-AQ=AB-AQ
Lai c6 AP-AQ+CQ=AP-AQ+AB-AQ=AB+ AP -2AQ
BP+CQ=2AB—-AP-AQ
Vi tam gidc ABC déu c6 O 1a tam dudng tron noi tiép va D, E, F 1a tiép diém ciia (O) véi
BC, CA, AB nén D, E, F lan lugt 14 trung diém cia BC, CA, AB.
Ta co
PQ=PM+MQ=PF+QFE =AF - AP+ AE -AQ =2AF —-AP-AQ =AB-AP-AQ
Mat khac, PQ* = AP* — AP.AQ + AQ’
Do d6 (AB—-AP—-AQ) = AP’ —AP.AQ+ AQ’
AB* + AP* + AQ* -2.ABAP -2 ABAQ+2APAQ =AP* —APAQ+ AQ’
AP.2AB-AP-AQ)=AB> - AP> +2AP.AQ-2.AB.AQ
AP.(BP +(CQ)=(AB—-AP).(AB+ AP -2.AQ)
AP.(
AP.(

Do d6 1 (khong déi).

(BP +CQ) = (AB - AP).(AP - AQ + CQ)
(BP +CQ) = BP.(AP - AQ + CQ)
AP _AP-AQ+CQ

7P BP + CQ (diéu phai chiig minh).




Cau 7.
Vi (zy® +y +7)|(z*y + z +y) nén (zy® +y +7)|(2*y° +zy +y°) (1)
Mat khéc z°y° +zy +y° = 2(zy’ +y+7)+y° -7z (2)
T (1) va (2) suy ra (zy* +y+7)|(y* — Tz)
Ma z,y € Z" nén (zy’ +y+7)>(y° — Tz)
Do d6 y* =Tz <0
TH1: ¢ -7z =0

Dat = =7k* (ke N*) thi y =7k
zyt +y+7 =343k + Tk + 7

suyra ry+z+y=k(z) +z+ thda man).
Ty +x+y=343k" +7k* + Tk Y Y Y (o ) ( )

Khi d6 ta cé {

TH2: ' -7z <0
Suy ra (zy° +y+7)|(Tz —y’) suyra 7o >Te—y* > a2y’ +y+ 7>z
Suy ra y° <7 ma yeZ" nén y e {1;2}

oy +y+T7=1+8

+ V6i y =1 thi { , khi d6 (z+8)|(z" +z+1) = 2(x +8) — T(x + 8) + 57

ry+z+y=2"+z+1
Suy ra (z+8)|57 nén z+8 Uiy ma 2+8 >8 nén z+8 € {19;57}, do d6 = e {11;49}.

vy +y+7=45+9

+ V6i y =2 thi{ , khi d6 (4z +9)|(22° + z + 2)

Y+ +y=22" ++2
Suy ra (4z +9)|(162° + 8z + 16) = 4z(4x + 9) — 7(4z + 9) + 79
Do d6 (4z+9)|79 nén 42+ 9 € Uy ma 42 +9>9 nén 4z +9 =79 hay x:?;—5 (loai).

Vay (z;y) € {(11;1);(49;1);(7k2;7k)} v6i ke N*.

Loi giai béi Dirc Huy — K27 NTT-HNUE.
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