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TINH NINH BINH M HQC 2022 - 2023
Mbén: TOAN
PE THI CHINH THUC Ngay thi: 14/02/2023

Thoi gian lam bai: 150 phiit (khong ké thoi gian giao de)

Ciu 1. (5,0 diém)
a+Ja+l 1 Ja
a+«/-:—2+\/2—1+a+2‘/;'

2. Cho phuong trinh (m+1)x’ +(3m—1)x* ~x—4m+1=0 (v6i m la tham s6). Tim m
é phuong trinh d4 cho ¢6 3 nghiém phan biét.

3. Cho da thitc P(x)=(x-2)" = 2,0, x*® + a,x® +...+ a,x* + ax +a,. Tinh gid trj
clia biéu thitc O = (8, + @, + Gy + ..+ Gyepy + Gy, ). — (@) + @y + g + ... Gy, + gy -
Ciu 2. (4,0 diém)

1. Gidi phuong trinh 2x? +3x -2 = (2x-1)y/2x* + x-3.

2xy 1

1. Véi @a>0 va a#1, rit gon biéu thic P =

x*+y + -
2. Giai h¢ phuong trinh x+y

2x+3y—fx+y =x*
Céu 3. (3,0 diém)

1. Tim tht c4 céc s6 tw nhién x,y théa mén x*(y-1)+y*(x—1)=1.
2. Cho céc sd thye duong a,b,c théa man a+b+c=3. Tim gi4 trj 16n nhit cua biéu

thirc P=\/ @ +\/ e +\/ =
ab+3c be+3a VNca+3b
Cau 4. (6,0 dlem)

Cho 3 diém phén biét ¢ dinh 4,B,C cﬁng nim trén dudng thing d (diém B nidm
gltta AvaC), gol I 12 trung diém cua doan thing BC. Bubng tron tam O ludn di qua hai
diém B va C (dlem O khong thude d ). K& céc tiép tuyen AM, AN v6i dudng tron tim O
(M,N lacéc tlep diém). Puong thing MN cit OA tai diém H vacét BC tai diém K.

1. Chimg minh tir giéc OMNI néi tiép va AH.OA= AN>.

2. Khi dudng tron tam O thay dbi, chung minh MN luon di qua diém X cb dinh.

3. Tia AO cétdudngtrbntam O tai hai diém P, Q (diém P nim gita 4 va 0) Goi D
Ia trung diém cua doan thing HQ. Tir H ké dudng thing vudng goc véi MD va cht dudng
thing MP tai E Chimg minh P 14 trung diém clia ME.

Cau 5. (2,0 diém)

Cho mét bang 6 vubng kich thuée 10x10 gdm 100 6 vudng don vi (canh béng 1).

1. Pién vao mdi 6 vuong don vi mét trong céc s6 —1; 0; 1. Xét c4c tdng ciia tit ca céc
so da dién trén mbi hang, mdi cot va hai dudng chéo clia  bang da cho. Héi cac tong @6 c6
thé nhén bao nhiéu glé tri va chimg minh trong d6 6 hai tdng bing nhau.

2. Dién vao mbi 6 vudbng don vj mot s6 nguyén duomg khong vuot qué 10 sao cho hai
s6 & hai 0 chung canh hoﬁc chung dinh la hai so nguyén t& cing nhau. Chimg minh trong

bang d4 cho ton tai mdt s6 duge dién it nhat 17:&;1
T




LOT GIAI DE THI HSG TINH NINH BINH 2022 — 2023
Loi gidi boi: Van Quyén, Thay Pham Van Tuyén (ciu pt vo ti)
Cau 1: (5,0 diém)

a++va+1 1 Va
aiva—2 Va1 a+2va

2.Cho phwong trinh (m + 1)x3 + (3m — 1)x? — x — 4m + 1 = 0 (véi m 1a tham s6). Tim m

dé phuong trinh da cho ¢ 3 nghiém phéan biét

3.Cho da thirc P(x) = (x — 2)2923 = a,023%2%%3 + a,02,%2%%2 + - + a,x% + a;x + a,. Tinh gia tri

cua bléu thirc Q = (ao + a; + Ay + -+ az020 + azozz)z — (a1 + as + as + -+ az021 + a2023)2

1.Véia = 0vaa # 1, ratgon biéuthiecP = P =

Loi giai:

1.Véia=0vaa # 1,taco:

P:a+\/a+1+ 1 Va  a+ya+l Lo Va
a+va—2 Va-1 a+2Va (Va+2)Va-1) va-1 +a({a+2)

_a+va+1 1 1 a+va+1l+va+2+vVa-1

T(ara-n) Va-1 Varz . (a+2){a-1)

_a+3Ja+2 (Wa+DWa+2) Va+1

C (Wa+2)Wa-1) (a+2)(Wa-1) Va-1
Va+1

Va—-1
2)(m+Dx3+CBm—-1Dx?—x—4m+1=0(1)
eSm+Dx3—(m+Dx?>+4mx?—4m—-x+1=0
Sm+Dx*(x—1D+4mx—-Dx+1)—-(x—-1)=0
& (x—-D[m+Dx*+4mx+4m—1] =0

x=1
= 2
(M+1)x* +4mx+4m-1=0(2)

Vay P =

Dé pt (1) c6 3 nghiém phan biét thi pt (2) 1a pt bac 2 c¢6 2 nghiém phén biét khac 1

m+1+0

Diéu kién dé pt (2) 12 pt bac 2 c6 2 nghiém phan biét: { A'> 0

(:){ m+ —1
4m? —(m+1)4m—-1)>0
m+ —1
*{ ami1>0
m+ —1
@{ 1
m<§
Thay x = 1 vao (2),ta c6:

m+1).1°+4m.1+4m-1=09ImMm=0m=0



m+ —1
Pt (2) la pt bac 2 c6 2 nghiém phan biét khac 1 khi va chi khi m# (1)

<_
ms3

1
Vaym #1,m # 0,m <§

3.a0 + aq + a, + -+ az023 = P(l) = (1 - 2)2023 =—-1

ap = ay +ay + = Gy0p3 = P(—1) = (-1 —2)?92% = (—3)202% = —320%3

Q= (ap+az+a,+ -+ azgo + az022)* — (a1 + az + as + -+ + azz1 + az023)?

= (ao + a; + Ay + -4 a3020 + a022 + aq + as + Aas + -+ a2023)(a0 + a; + Ay +
+ Az022 — Q1 — A3 — as — *** — Az021 — G2023)

= (~1).(-32%3)

— 32023

VéyQ — 32023

Cau 2.(4 diém)

1. Giai phwong trinh 2x% + 3x — 2 = (2x — 1)/2x2 + x — 3

2 ,  2xy
x“+y + =1
2. Giai hé phwong trinh x+y

2x+3y—Jx+y=x2

“9 .

Loi giai:

1.PK:2x? +x-3>20o (x—-1D2x+3)=>0 -3
X

2x2+3x—2=0Q2x—1)/2x2+x -3
Sx—-1Dx+2)=2x—1)y2x2+x-3

(:(2x—1)(x+2— 2x2+x—3)=0
1
TH1:2x—1=0<:)x=§(loai)

TH2:x + 2 = 2x2+x—3c>{ x = —2 { x = -2

X2 tdx+4=2x24x—-3 W2—3x—7=0
X>-2

3+«/§

oI X= > (tm)

3-/37

: 37 m)

3++v37 3—-+v37
2 72

Vay phuwong trinh c6 tap nghiém S = { 1

2.bKx+y>0

©+ Q020



2xy
Z4yi+——=1(1
XAy €Y)

2x+3y —Jx +y=x2%(2)
PitS=x+y,P =xy (5§52 > 4P,5 > 0)

2P
(1)@52—2P+?=1@53—25P+2P—S=0

SSE-1DE+1)-2P(S-1)=0
e (S -1)(S*+5S-2P)=0
Sx+y-1DO%2+y*+x+y)=0
Vix?2>0,y2>0,x+y>0nénx?+y2+x+y>0
- x+y=1-y=1-xthayvao (2),ta co:

{x=—2:> y = 3(tm)
2x+3-3x—-1=x?ox*+x-2=02x+2)x-1)=0&

x=1=y=0(tm)

Vay hé phwong trinh ¢6 tap nghiém S = {(—2;3); (1;0)}
Cau 3. (3 diém)
1. Tim t4t ca cac s6 tw nhién x,y thoAman x?(y — 1) + y?(x — 1) = 1

2.Cho cac s6 thwc dwong a, b, ¢ thod man a + b + ¢ = 3. Tim gia tri 1&n nhat cta biéu thirc

P=\/ ab +\/ bc N ca

ab + 3c bc + 3a ca+ 3b

Loi giai:

1.PatS=x+vy,P =xy(S=0,P > 0,5% > 4P), phuong trinh da cho tré thanh
SP—S?+2P-1=052-SP-2P+1=052-4-P(§+2)=-5
©E8+2)(§-2-P)=-5

-S5+2,5-2—-P €eU(-5) ={+1; 15}

S+2=5 s=3
s 7 pe1 =2

ViS+222nén{

, x=1y=2
- x,ylanghitmciaptx? —-3x+2=0 (x-1D)x-2) =0 5 1
X = ’y:

Vay (x;y) € {(1;2); (2; 1)}

ab ab ab 1/ a b 1 3
2.P= Z ab+3c Z ab+(a+b+c)c_2 \/(c+a)(c+b) = ZE (E t E) 2 3= 2

(D4u"="xdyrakhia=b=c=1)

Ciu 4. (6 diém)

Cho 3 diém phan biét ¢8 dinh A, B, C ciing ndm trén dwong thang d (di€ém B nam giita A va ),

goi I 1a trung diém cta doan thang BC. Dwong tron tAm O ludn di qua hai diém B va C (diém O khoéng
thudc d). Ké cac tiép tuyén AM, AN véi dwong tron tdm O (M, N 12 cac ti€p diém). Pudng thang MN cit
OA tai diém H va cat BC tai diém K



1. Chirng minh t& gidc OMNI noi tiép va AH.0A = AN?

2.Khi duong tron tdm O thay d6i. Chirng minh MN lu6n di qua diém K ¢ dinh

3.Tia AO cat dwong tron tAm O tai hai diém P, Q (di€ém P nam gitra A va 0). Goi D

1 trung diém ctia doan thang HQ. Tlr H ké dwdng thang vudng géc véi MD va cat dwong thang
MP tai E. Chirng minh P 13 trung diém ME

Loi giai:

1). Vi ZAMO = ZAIO = ZANO =90 nén 5 diém

AM,I,O,N cung thudc duong tron duong kinh AO

-> OMNI ndi tiép

Vi AM = AN (tc hai tiép tuyén cét nhau); OM =

ON (=R) -> AO la duong trung truc cia MN ->

AO LMN

Trong AANO (£ANO = 90; NH_LAO), ta co:

AH.OA = AN?

2) AAHK ~ AAIO (g.g) -> AK.Al = AH.AO = AM
2

AM . .
2->AK= Al (khong doi) -> K c0 dinh

Véay MN luén di qua diém K c¢b dinh

ME_QM
3) AMHE ~ AQDM (9.9) > m=1

MP
AMHP ~ AQHM (g.g) -> ——="—"—

ME OM 2QM 20M 2MP

-S> === = = -> ME = 2MP
MH QD 20D QH MH

-> E 1a trung diém MP

Ciu 5 (2 diém)

Cho mot bang 6 vudng kich thwéc 10x10 gobm 100 6 vudng don vi (canh bang 1)

1.Pién vao mdi 6 vudng don vi mot trong cac s6 — 1; 0; 1. Xét cac tong cla tit ca cAc s6 da dién
trén moi hang, mdi cot va hai dwong chéo ctia bang da cho. Hoi cac tong d6 c6 thé nhan bao nhiéu
gia tri va chirng minh trong d6 c6 hai t6ng bang nhau

2.Dién vao mdi 6 vudng don vi mot s6 nguyén dwong khong vieot qua 10 sao cho hai s6 & hai
0 chung canh hodc chung dinh 1a hai s6 nguyén té cing nhau. Chirng minh trong bang da cho
ton tai mot s6 dwoc dién it nhat 17 1an

Loi gidi:

D

Vi bang 6 vudng kich thwéc 10x10 nén c6 10 hang, 10 cdt, 2 dwong chéo —» C6 22 tong

Ma khi dién vao mdi 6 cac s6 — 1; 0; 1 thi mdi tong nhan 1 trong 21 gi4 tri

-10,-9,-8,...,10

22
Theo nguyén li Dirichlet, c6 it nhat [ﬁ] + 1 = 2 téng nhin cung 1 gia tri

Hay hai t6ng d6 bang nhau



2)

Xét bang vudng 2x2 , vi cic 0 trong bang vudng nay déu chung canh hodc chung dinh véi cac 6 khac
nén c6 t6i da 1 s6 chin, 1 s6 chia hét cho 3

— Trong bang vudng 2x2 ton tai it nhit 2 s6 1é khong chia hét cho 3

Chia bang vuéng 10x10 thanh 25 bang 2x2 thi c6 it nhat 50 s6 1é khéng chia hét cho 3

Ma tir 1 dén 10 c6 3 s6 1é khong chia hét cho 314 1,5,7

. [50 .
Theo nguyén li Dirichlet, ton tai mét s6 dwoc dién it nhat [?] +1=17lan
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