SO GIAO DYC VA PAO TAO K1 THI CHON HQC SINH GIO!I TINH LOP 9

NGHE AN NAM HQC 2023 - 2024
— Moén thi: TOAN - BANG A X
PE CHINII THUC Thoi gian: 150 phit (khéng ké thoi gian giao deé)
Céu 1 (3,0 diém).

a) Tim tdt ca cc cdp sé nguyén (m,n)théa min: m* +m =3 419,

b) Cho a,b,c,d I cic sé nguyén biét a+3b=c+2d. Ching minh ring a’ +9b* +¢* +4d’
viét duge dudi dang tdng ba sb chinh phuong.

Chu 2 (7,0 diém).

(X=y) +(x=y)xy+x—y)+xy=0

a) Giai h¢ phuong trinh {
y(y +2)(y + 5)(x + 2) = 35x°.

b) Gidi phuong trinh  4(x —1)*/x +1 —4(x —1)¥x? —1 = (x? +2)(x* —2X).
Céu 3 (1,5 diém). Cho a,b,c 12 4% dai ba canh clia mjt tam gidc théa man 2¢+3b=abc.

5 q 8
+ + :
b+c—a a+b—-c a+c—b

Tim gi4 trj nhé nhét cua biéu thic P =

C#u 4 (7,5 diém). Cho dudng tron (O;R) ¢ dinh va diém A ¢6 dinh nim ngoai dudng tron
(O;R). Tir diém A V& hai tiép tuyén AB,AC t6i dudmg trdn (O;R) (B,Cla céc tiép diém).
Qua A vé dudng thing cb dinh cit dudng tron (O;R) tai hai diém phan biét I va E (Inim
gira hai diém A ,E va EBC <90°). Goi H la giao diém cia AO va BC. Qua H vé& dudng
thing (d) song song véi BE, biét (d) cit c4c dudmg thing B, BA lan luot tai Q va N. Butng
thing BE cét duong thing AO tai K. Goi M la giao diém cua hai dudng thing AQ va BK.

a) Chimg minh ring % = %%

b) Chimg minh ring HB 12 dong phan gidc cia NHM .
¢) V& dudng tron (P;R,) thay ddi nhung ludn di qua hai diém I va E. T Avé hai tiép tuyén
AD,AJ véi dudng tron (P;R,) ( D,J 1a céc tiép diém). Goi T 1a giao diém ciia hai dudng
thing DJ va AE. Chimg minh dudng trdn dudng kinh TP luén di qua 2 diém cb dinh.
Ciu 5 (1,0 diém). Trong phong c6 121 ngudi, biét m3i ngudi quen véi it nhat 81 ngu‘éri khac.
Chimg minh ring trong phong phai ¢6 4 ngudi timg d6i mdt quen nhau.

HO V& 18N thi SiPrec. . oo ve e eve e eie e eenene ve v SO bdO dQRA... .oe
Chi p: Thi sinh khéng dugc phép st dung mdy tinh bo tii.
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NGHE AN NAM HOQC 2023 - 2024
s Mén thi: TOAN - BANG B
PE CHINH THUC Thoi gian: 150 phit (kkong ké thoi gian giao dé)

Céu 1 (3,0 diém).

a) Chimg minh ring n® +9n + 3™ khong phai Ia s& chinh phuong véi n 12 sb ty nhién.
b) Tim tét c4 c4c cép s& nguyén (m,n)théa man: m* +m = 3" +19.

Céu 2 (7,0 diém).

(x—y) +(x-y)xy+x—y)+xy=0

a) Giai hé phuong trinh
) E ‘ (y? +1)(3x* +6x +8) =2y’ +5.

b) Giéi phuong trinh /3x +1—v/6—x +3x* —35x +97=0.

c(ab—-1)

Céu 3 (1,5 diém). Cho a,b,c la d¢ dai ba canh ctia mdt tam gi4c théa man b= =

Chimg minh ring b_::_a +a+i_b +a+i_c > 443,

Ciu 4 (7,5 diém). Cho dudng tron (O;R) cd dinh va diém A cb dinh nim ngoai duomg tron
(O;R). Tir diém Av& hai tiép tuyén AB,AC t6i dudng trdn (O;R) (B,Cla céc tiép diém).
Qua Avé dudng thing ¢b dinh cit duong tron (O;R) tai hai diém phan biét I va E (Inim
gitta hai diém A,E va EBC <90°). Goi H Ia giao diém ctia AO va BC. Qua H vé dudng
thing (d) song song véi BE, biét (d) cit cac duong thing BI, BA 1n lugt tai Q va N.

a) Chimg minh réng l—% = -(%

b) Chimg minh ring Q 1a trung diém ctia NH.

¢) V& dudng tron (P;R,) thay ddi nhung ludn di qua hai diém [ va E. Tir Avé hai tiép tuyén
AD,AJ véi dudmg tron (P;R,) ( D,J la céc tiép diém). Chimg minh dudng thing DJ luén di
qua mét diém ¢4 dinh.

Ciu 5 (1,0 diém). Trong phong c6 121 ngudi, biét mdi ngudi quen véi it nhét 81 ngudi khac.
Chimg minh ring trong phong phai c6 4 ngudi timg ddi mét quen nhau.

Ho va 180 thE Sinhi...cununoacsnissmmvusmmmsonsansos So bdo danh...............
Chd y: Thi sinh khong dwgc phép sic dung mdy tinh bé tii.



SO GIAO DUC VA PAO TAO KI THI CHQON HQC SINH GIOI TINH LOP 9

NGHE AN NAM HOQC 2023 — 2024
Mon thi: TOAN — BANG A

w Thoi gian: 150 phat (khong ké thoi gian giao dé)

Cau 1 (3,0 diém).

a) Tim tat ca cac cip sd nguyén (m,n)théa man: m*> 4+ m = 3°*" +19.

b) Cho a,b,c,d 1a cac sb nguyén biét a +3b=c -+ 2d. Ching minh ring a’ + 9b* 4 ¢* 4 4d’
viét dugc dudi dang tong ba sb chinh phuong.

Cau 2 (7,0 diém).

x—y)+Ex—y)xy+x—y)+xy=0

a) Giai hé phuong trinh s
y(y +2)(y +5)(x +2) =35x".

b) Giai phuong trinh 4(x —1)’\/x +1 —4(x —DVx* —1 = (x* +2)(x* — 2x).
Cau 3 (1,5 diém). Cho a,b,c 1a d6 dai ba canh cia mot tam giac théa man 2c+3b=abc.
5 7 8

+

Tim gi4 tri nho nhét cua biéu thie P = + .
b+c—a a+b—c a+4+c—b

Cau 4 (7,5 diém). Cho duong tron (O;R) ¢ dinh va diém A c¢b dinh nim ngoai duong tron
(O;R). Tir diém A v& hai tiép tuyén AB,AC t6i dudng tron (O;R) (B,Cla céc tiép diém). Qua
A vé& dudng thang ¢ dinh cit dudng tron (O;R) tai hai diém phan biét I va E (Indm giita hai
diém A .E va EBC < 90"). Goi H 1a giao diém cua AO va BC. Qua H v& duong thang (d)
song song voi BE | biét (d) cat cac duong thing BI, BA lan lugt tai Q va N . Puong thing BE
cit duong thang AO tai K. Goi M 1a giao diém cua hai dudng thang AQ va BK.

..+ BI BE
a) Chung minh rang — = —.

ClI CE

b) Chitng minh ring HB 1a dudng phan gidc ciia NHM .

¢) Vé duong tron (P;R,) thay d6i nhung 1uon di qua hai diém I va E. Tir A vé hai tiép tuyén
AD, AJ v6i duong tron (P;R,) ( D,J 1a cac tiép diém). Goi T 1a giao diém cua hai duong thang
DJ va AE. Ching minh duong tron duong kinh TP luén di qua 2 diém c6 dinh.

Céu 5 (1,0 diém). Trong phong c6 121 ngudi, biét mbi ngudi quen véi it nhit 81 ngudi khac.
Chirng minh rang trong phong phai ¢é 4 ngudi ting do6i mot quen nhau.

Hova tén thi Sinhf.........ccccoveeceeiieveeee e .. S6 bdo danh.............co.... ...

Chu y: Thi sinh khong dwoc phép sir dung may tinh bo tui.
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AN NAM HOC 2023 — 2024
Mbén thi: TOAN — Biang A

HUONG DAN CHAM DPE THI CHINH THUC
Mén thi: TOAN — Bang A

(Huwéng dan cham gom 04 trang)

Cau PAP AN THAM KHAO Piém
Céu 1a | Tim tit ca cac céip s6 nguyén (m,n) thoa man: m? +m = 3**" 419,
(2,0)
Truong hop 1: véi n <0, m” 4+ m 1a s nguyén, 3°*" 4-19 khong phai s nguyén ( loai) 0,25
Truonghop2: Véin=0=m’+m=20=m’+m—-20=0= (m—4)(m+5)=0
0,5
= m =4 (théoa man), m =—5 (théa man)
Truong hop 3: Vi n>0: Taco 3" 419 chia 3 du 1 0,5
Taco m’ +m=m(m+1), néu m =3k, m=3k+2 = m(m+1):3 0,25
Néu m=3k+l = m(m+1) chia3 du2 = m’ +m=3""" +19 (voli 0,25
Vay (m,n) = (4,0),(m,n) = (-5,0) 0,25
Cau 1b | Cho a,b,c,d lacac s nguyén biét a +3b = c +2d . Chung minh rang a’ +9b”> + ¢* 4 4d” viét dugc
(1,0) | dudi dang téng ba s6 chinh phuong.
Tra+3b=c+2d=a+3b—c—2d=0=2a(a+3b—c—2d)=0 0,5
Taco a® +9b° +c”> +4d* =a® +9b° +c* +4d° +2a(a+3b—c—2d)
— 2% 4+ 9b” 4 +4d® +2a> + 6ab—2ac —dad = (a—c)’ + (a— 2d)* + (a+3b)’ 0.5
( diéu phai chimg minh)
Ciu2a | ... =y =)y +x = y) +xy = 0(1)
Giai hé phuong trinh )
3,5 y(y +2)(y +5)(x +2) =35x°(2)
TePT() & X—y) +X—y)  +xX—y)xy+xy=0 & xX—y+D)x*—xy+y>)=0 1,0
1Y 3
Truong hop 1: X —xy+y’ =0 & [X—Ey] %—Zy2 =0=x=y=0 thoamanPT (2) 1,0
Truong hop 2: x —y+1=0 < y =x+1 thay vao phuong trinh (2)
0,5

Ta ¢6: (X 4 1)(x + 6)(x +3)(x +2) = 35x°




& (x> +7x +6)(x* 4+ 5x + 6) = 35x° @[x+é+7][x+é+5]=35 (vi X =0 khong la
X X

0,25
nghiém)
6\ 6 X+é=0 6
<:>[X—|——] +12[X+—]=0<:> X Véi X +— =0 ( Phuong trinh v6 nghiém) 0,25
X X 6 X
Xx+—=-12
X
64430 = y——51+30
x+é=—12©x2+12x+6:0:> * Y 0,25
X =630 y— 530
Vay hé phuong trinh ¢6 3 nghiém: (0;0),(—64~/30;—5++/30),(—6 —~/30;—5—~/30) 025
Cau2b | Giai phuong trinh 4(x —1)>/x +1 —4(x — Vx> —1 = (x> +2)(x> — 2x).
3,5
DKXD: x =—1 hodc x>1 0,25
Xét x =—1 ( khong théa man) 0,25
Xét x >1 taco PT < 4(x — x> —1 (\/x 1 —1) = (x> +2)(x* —2x) 0.5
x—2
S4x -V —l.——=x(x*+2)(x—2)
Vx—1+1 0.5
x=2
S lax—1Vx -1 Taco X =2 ( thoa man) 1,0
— = —x(x*+2)
Vx—1+1
2 J—
voi 2N T o) e ax— VR — T = x(x2 + )T 41) (%) 0,25
vx—1+1
Taco Vx—1+1>+x—1, x>2Jx—1, x242>2Jx>—1 (v6i x>1) 0,25
= 4(x — Vx> —1 < x(x* +2)(vx —1 +1) nén phuong trinh (*) v6 nghiém. 0,25
Véy phuong trinh ¢6 nghiém 1a x =2. 0,25
Céu 3 Cho a,b,c la do dai ba canh ctia mot tam giac thoa man 2¢ + 3b =abc .
(1,5) ) i 5 7 8
Tim gia tri nho nhat cta biéu thirc P = I = .
b+c—a a+b—-c a+c-—b
1 1 1 1 1 1
=2 + + + + + 0,5
b+c—a a+b-—c b+c—a a-+c—b a+b—c a-+c—b




Ap dung BBT: —4—> (x,y>0)=>P>— 4= =2/24 242

1 1. 4 8 12 20_2[2 3 5]

X y X4y "2 2c 2a (b ¢ a 0,5
. 2 3
Ta co 2c+3b:abc:>g+—:a. 0,25
c
5 5 A M 7 .
P>2la4+—|>22,]a.—= 4\/§ ( Bat dang thirc Cosi).
a a 0,25
Vay gi tri nho nhit cua P 1a 4\/5. Dau bang xay rakhi a=b=c= \/g
Ciauda | Ching minh ring % = g—]]i
(4,0
B
E
N 1 M
o K
C
Xét hai tam giac ABI va tam giac AEB ¢6 BAE chung, va ABI = BEI = %Sd]g\l 1,0
Bl AB
= AABI » AAEB(g.g) = —=— (1 1,0
€= =g O
CI  AC
T tr AACI« AAEC(g.g)= —=— (2 1,0
uong ty =5~ @
. BI CI BI _BE )
Ma AB =AC, kéthop (1), 2) = — = — = — = — ( diéu phai chirng minh 1,0
op (1), (2) BE  CE_ cl CE( p g minh)
Cau 4b a o 8 Ahs A s o NTLINA
Chirng minh rang HB 1a duong phén giac cha NHM .
(2,5)
Xéthai A BQN va A EBI ¢6 I\/Hi — BEI , I\/IQ\B — EBI ('so le trong)
BQ EB 0,75
= ABQN @ AEBI(g.g)=—=—(3
Q (2.2 NO 1B (©)
Xét ABHQ va AEIC c6 QBH = IEC =%sdl€, va ECI = BQH ( cung bu IBE) 0,5
QB EC
= ABHQ » AEIC(g.g) = —=—— (4 0,25
Q (g2 OH IC (4)
) £ BI CI . "
Tt (3), (4) két hop BE = B = QH = QN = Q la trung diem HN 0,5




Xét tam gisc ABK c6 HN // BK, va Q la trung diém HN = M 14 trung diém BK .

—

Tam giac BHK vuéng tai H c6 M 1 trung diém ciia BK = Tam giac BHM can tai M= MBH = MHB

ma MBH = NHB = NHB= MHB = HB li duong phan gidac NHM
( diéu phai chimg minh)

0,25

0,25

Cau dc
(1,0)

V& duong tron (P;R,) thay d6i nhung luén di qua hai diém 1 va E. Tir A vé hai tiép tuyén AD,AJ
voi duong tron (P;R,) ( D,J 1a cac tiép diém). Goi T 1a giao diém ciia hai duong thang DJva AE.

Chimg minh duong tron dudng kinh TP Iuén di qua 2 diém c6 dinh.

Goi G la trung diém cia IE = G 1a diém cb dinh, goi L1a giao diém ctia AP va DJ = DJ L AP

Tam gidc APG ddng dang voi tam gidc ATL (g.g) = AL. AP = AT.AG
Tam giac ADP vong tai D ¢6 DL 1a dudng cao =AL.AP = AD?

A ADI va A AED c¢6 goc A chung, va ,ﬁ = Kﬁ) ( cung chin cung DI ciia dwdng tron tim P)
AD Al

AADI © AAED (g.g) = E D = AD” = ALAE ( khong di)

= AT.AG khong doi, ma AG khong doi nén AT khong doi = diém T ¢ dinh.
Vay duong tron duong kinh PT luon di qua 2 diém c6 dinh 1a T va G.

0,25

0,25

0,25

0,25

Cau 5
(1,0)

Trong phong c6 121 ngudi, biét mi ngudi quen vdi it nhat 81 ngudi khac. Chimg minh rang trong phong

phai c6 4 nguoi tung d6i mot quen nhau.

Xét A la mot nguoi bat ki trong phong chtra 121 ngudi d6 suy ra A quen véi it nhat 81 nguoi khac. Ta
moi tit ca cac ngudi khong quen A ra khoi phong thi sb ngudi dwoc moi ra nhidu nhét 1a 120 — 81 =39
(nguoi). Khi d6 trong phong con chi A va 81 nguoi quen A, tic 1a con lai trong phong c6 it nhat 82
nguoi.

Goi B 1a mot nguoi khac A 1a 1 ngudi trong phong chira 82 ngudi. Ta moi tat ca nhitng ngudi khong
quen B ra khoi phong suy ra s6 nguoi trong phong con lai it nhét 1a 82 — 39 = 43 (nguoi).

Goi C la mot ngudi khac 2 nguoi A va B trong 43 nguoi con lai. Ta moi tat ca nhimg nguoi khong

quen C ra khoi phong suy ra s0 nguoi con lai it nhét ¢ trong phong 14 43 — 39 = 4 (ngudi). Tic 13 trong
phong c6 it nhat 4 ngudi doi 1 quen nhau.

Ghi chii: Hoc sinh lam cach khdc néu ding van cho diém téi da.

0,5

0,25

0,25
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