SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI TiNH LOP 9

NGHE AN NAM HOC 2022 - 2023
NP . Mbén thi: TOAN - BANG A ‘
DE CHINH THUC Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1 (3,5 diém).

a) Cho m,n 1a cac sd nguyén. Ching minh rang mn(m2 — nz) chia hét cho 6.

b) Tim tat ca cac s6 nguyén té p, q, r théa man p® +14q> + 2r° = 6pqr.
Cau 2 (6,5 diém).

a) Giai phuong trinh (13x +1)v/2x —1=(7x —1)y/8x +1—4.

b) Giéi hé phuong trinh K2y Ry =Tx 49
x(y — X+ 1) =3.
Céu 3 (1,5 diém). Cho céc sb thyc duong x,y,z théa man x* —y* + z° = xy + 3yz + zx.

X 1

(2y+2z) N xy(y+2z)

Tim gia tri 16n nhat cta biéu thirc P =

Cau 4 (7,0 diém). Cho nira dudng tron (O), duong kinh BC=2R va mot diem A thay
d6i trén nira duong tron d6 (A khong trung vo1 B va C). Vé AH vudng goéc voi BC tai
H. Goi 1, J lan luot 1a tim dudng tron noi tiép cac tam giac AHB va AHC. Pudng thang
IJ cit AB, AC theo tht tu tai M va N.

a) Chung minh tam gidc AMN vuong can.

PA? PB? PC?
+ + =1.
CA.AB ABBC BC.CA

b) Goi P 13 giao diém caa BI va CJ. Chimg minh

c¢) Tim gia tri 16n nhat cta chu vi tam giac HIJ theo R.
Cau 5 (1,5 diém). Trén mot khu dat hinh chit nhat kich thuéc 100m x 120m. Nguoi ta
mudn xdy mdt sdn bong nhan tao c6 nén dat 1a hinh chit nhat kich thuéc 25m x 35m va 9

bon hoa hinh tron dudng kinh 5m. Ching minh rang du xay trudc 9 bon hoa & cac vi tri

nhu thé nao thi trén phﬁn dét con lai ludn tim duge mot nén dat kich thude 25m x 35m dé
xay san bong.

Hovaténthi sinh...............coooviiveiiiiinni . S6 bao danh..........c..couun......

Chu y: Thi sinh khong dwgc phép sw dung mady tinh bo tui.
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SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI TiNH LOP 9
NGHE AN NAM HQC 2022 — 2023

HUONG DAN CHAM DE THI CHiNH THUC
Mon thi: TOAN - Béing A
( Huong dan cham nay gom co 05 trang)

Céu DAP AN THAM KHAO Piém
La X A . . 3 2 2 . L
Cho m,n la cdc so nguyén. Chirng minh rang mn(m —n ) chia hét cho 6.
(2,5d)
Ta co mn(m2 —nz):m3n—mn3 =m’n—mn + mn —mn’ :n(rn3 —m)—m(n3 —n) 1.0
V&i moi s6 nguyén a, ta co: a® —a = a(a — 1)(a + 1) 0,5
Via—1, a, a+11a3sénguyénliéntiépnén (a—1)a(a+1)i6=a’—a 6, véi moi sé nguyén a. 0,5
m’ —m :6
Tur d6 suy ra "= n(m’-m)-m(n’—n):6=mn(m*—n’):6 0.5
" )’ ) 6= (') ,
L.b Tim tit cd cdc s nguyén té p, q, r théa man: p* +14q° + 21> = 6pqr.
(1,0d)
) 3 L Q= 1(mod3) 14q° = 2(m0d3) 5 R
Giasir q va r déu khong chia hét cho 3 = =14q* + 2r* =1(mod3)
— 1(m0d3) 21’ = 2(m0d3)
0,25
2 N : ; q:3_|q=3
Suy ra p> =2(mod3) (Vo 1y vi s6 chinh phuong chia 3 du 0 hogc 1) = 373
r: r=
Trwong hop 1: V6i q=3 =p° +2r’ :18(pr—7)
Néu p 1é = p* 4 2r” 1é va 18(pr—7) chin nén khong ton tai p,r thoa man = p=2 0.25
r=>5 ’
Khi p=2, thay trélaitacd: 1’ —18r+65=0= 3
r=
Truwong hgp 2: V6i r=3= p’ +14q° =18(pq—1)
. . 5 0,25
Néu p 1& = p” +14q° 1é va 18(pq—1) chan nén khong ton tai p, q théa man =p=2
q=1
Khi p=2, thay tré laitacé: 7q° —18q+11=0= 11 (loai)
q=— 0,25
7
Vay (p; g5 1)=(2;3;5) hodc (p; q; 1) =(2; 3;13).
2a Gidi phuong trinh (13x +1)32x —1 = (7x —1)\/8x +1— 4.
(3,0d)
A 1 .
bicu kién x > 3 Phuong trinh da cho tuong duong véi: (26x + 2)\/2x 1= (14x — 2)\/8x +1-8. 0.5
a=4/8x+1 14x —2=(8x+1)+3(2x —1)=a* 4+ 3b?
bat (a>0,b>0) = ( )+3( )
b=+2x—1 26x +2=(2x—1)+3(8x+1)=b’ +3a’ 0,5
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Khi d6, phuong trinh trén tré thanh: (a” +3b”)a— (b’ +3a’)b=8< (a—b) =8«a—b=2 05
2
V(’yia—b:2:>\/8x+1—\/2x—1:2<:>\/8x+1:\/2x—1+2<:>8x+1:(x/2x—1+2) 05
3x—1>0
&3x—-1=2V2x—-1&
(3x—1)" =4(2x—1) 0,5
le x=1 . 5
& 3 & 5. Vay phuong trinh da cho c6 2 nghi€ém x:l,x:g. 0.5
Ox’—14x+5=0 |* 9 :
x' F2x°y + Xy =T7x+9
2.b Giciih_éphu’ongtrinh{ yrEy
(3,5d) x(y—x+1):3.
x> +x 2:7x—{—9 1
H¢ phuong trinh da cho twong duong voi ( y) () 0.5
Xxy=x"—x+3 (2) )
Thay (2) vao (1) ta cé: (2x’ —x+3)2 —7x+9 05
4 3 2 .
S A4x" —4x +13x" —13x=0 0.5
X =
(:)4x3(x—1)+13x(x—1):0<:>x(x—l)(4x2+13):0<:>X_ 10
Thay vao (2) ta thay:
Khi x=0 =0y =3 (khong thoéa man). 0.5
Khi x=1=y=3
A Ao 1A ax \ 0,5
Vay nghiém cua hé da cho 1a (x;y)=(1;3).
3 Cho cdc sé thuwe dwong X,y,z théa min x> —y* +z° = xy + 3yz +zx . Tim gid tri I6n nhit ciia biéu
(158) | thpe P=— > L
(2y+z) xy(y+2z)
+) Ta cé:
Xz—yz—l—zz:xy—|—3yz—|—zx<:>(x—|—z)2:(x—l—y)(y—|—3z)
x+y+y+3z)  (x+2y+3z)
§[ 5 } = :>x—|—2y+3222(x+z)$2y+22x 0,5
, X 1
Do do6 =< (1)
(2y+z) 2y+z
+) Lai co:
2
1 1 [3y+y+2z 1 2 1 3
X +2z)=—x.(3 +2z)<—Xx.|————| =—x(2y+z) <—(2y+z 2
yly+22)= gl +22) < 3x 2] _xoya <Soyea) (@ -
\ 1 3
Tu (1), (2)suyra P < — 3
2y+z (2y+z)
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bit 2y+z=t,t>0. Taco P:l——3:——[———+—J=2—[ 3
t t 9 ot
t? —6t+9)(2t+3 —3Y(2 .
:g_< 3>( ):%—(t 3) <3t+3>§%,Vt>0. Dau "=" xdyra & t=3.
9 ot 9 ot 9

X =3z x=3

27 —9t> + 27]

2
Vay maXP:§<:> y=z Siy=1
2y+z=3 z=1

0,5

4.a
(4,0d)

Chirng minh tam giac AMN vuéng cdn.

H

Ta c6 BAC = 90° (g6c ndi tiép chin nira duong tron)
HA _HC

+) Tam gidc ABC vuodng tai A, dudng cao AH suy ra HA> = HB.HC = 5~ HA

(1)

HI HA
+) Lai c6 AIHA# AJHC (gg)=—=—— (2
) La €8)= =Y (2)
HI HB
Tu(l)va(2)suyra —=——;
(1) va (2) suy o HA

Pdng thoi [H] = AHB = 90° = AHI# AHBA (c.gc).

— HIJ = HBA = MIH + MBH = 180"

Suyra IMB+IHB=180" = IMB = 135" = AMN = 45" . Suy ra tam gisc AMN vudng can tai A.

1,0

1,0

0,5

0,5

0,5

0,5

4.
(2,0d)

PA’ PB’ PC?
+ + =1.
CAAB ABBC BC.CA

Goi P la giao diém Bl va CJ. Chitng minh

Ta c6 AP 1a phan giac cua BAC. Qua P v&
duong thang vudng goc voi AP, cit AB, AC
theo thir ty tai D va E. Suy ra tam giac ADE

vuong can tai A.

Suy BDP = BPC = PEC = 135"

Khi do, ta co:

1) ADBP# APBC (gg) =2 = F€ (4 pB = DBBC. (3)
BD PB

PE PB
+) AEPC # APBC (g.g)=—=— va PC* =BC.CE. (4
) (g-2) CE_PC “4)

0,5

0,5
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PD PE _PC PB
Suy ra: —.—=— =1=

PD.PE = BD.CE = BD.CE = PD.PE = PE* (do PD = PE)
BD CE PB PC

Ap dung dinh li Pytago cho tam giac PAE vudng tai P ta c6:

PA’ = AE* —PE’ = AE* —BD.CE = AE.AD — BD.CE, theo (5).

=(AC—CE)(AB—BD)—BD.CE = ABAC—BD.AC—ABCE
= PA’BC = AB.AC.BC— (BC.BD)AC — AB.(EC.BC)

= PA’BC = AB.AC.BC — PB*. AC—PC*.AB , do két hop véi (3) va (4).

PA’ PB?’ PC?

PB?’ PC?
= + + =
AB.AC ABBC BC.CA

" BCAB ACBC

PA’
:} fd
AB.AC

)

0,5

0,5

0,5

0,5

4c
(1,0d)

Tim gid tri I6n nhit ciia chu vi tam gidc H1J theo R.

Goi K va F theo thu ty 1a giao diém cua AL;AJ véiBC.

AFC = FAC + ACF

—_—

BAF =HAF + BAH

Ta co — AFC = BAF = ABAF cén tai B = BF = BA

Tuong ty ACAK céan tai C = CK =CA

Khi d6: KF =CK — CF=CK —(BC—BF)=AC+AB—-BC

Xét tam giac KAJ co K/A\J =45 JA=JK (doJ nam trén CJ 1a trung truc doan AK)

= AKAJ vudng can tai J :}ﬂzi
AK

5

Tuong ty AFAI vuong cén tai F= % =

1
NG

Al I A 1
Ttr d6 suy ra Al _ AL = AAII# AAKF(cgc)= A1
AK AF FK AK 2

Ly _FK_AB+AC-BC _y2(AB’+AC’)~BC JaBc—BC  BC(V2-1)

N A )

Ding thirc xay ra khi AB=AC .

0,25

0,25

0,25
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Lai c6 AIHJ vuéng tai H suy ra IH* + JH* =1J°

Mat khic IH+JH < [2(IH? +JH?) =211 =21 gﬁ.%: BC(v2-1).

Ding thirc xay ra khi IH = JH

0,25
Te () va()suyra IH+JH+ D <— L4+ BC(\/2—1)]=—==2==R+2
V2 (2-1) V22
Déu “=" x4y ra khi A 13 diém chinh giita cung BC.
Vay GTLN ctia chu vi AHIJ 1a R\2 , khi A 1a diém chinh giita cung BC.
5 Trén mét khu dat hinh chi nhdt kich thwée 100m x 120m. Ngwoi ta muon xdy mét san bong nhin
(L5d) tao cé nén dit la hinh chiv nhdt kich thwée 25m x 35m va 9 bon hoa hinh tron dwong kinh 5m.
’ Chirng minh rang dit xdy trwéc 9 bon hoa & cdc vi tri nhuw thé nao thi trén phan dit con lgi luén
fim dwgc mét nén dit kich thwde 25m x 35m dé xdy sin bong.
Ta chia manh dit hinh chit nhat ban diu thanh cdc manh dat hinh chit nhat nho kich thuée
30m x 40m (nhu hinh v&). C6 tit ca 10 hinh chit nhat 30m x 40m .
40
30
A D
AL D 0,5
B C M Q
40 | o
30 : -
Theo nguyén li Dicrichle ton tai it nhat mot hinh chit nhat 30m x 40m khéng chira tdm hinh tron nao
trong 9 hinh tron néi trén. Gia sit d6 1a ABCD 0,5
Ta cit mdi canh cua manh dat ABCD nay di 2,5m dugc mdt manh dat méi MNPQ c6:
Chiéu rong MN = 30—2.2,5=25m
Chiéu dai NP =40-2.2,5=35m
0,5

Suy ra MNPQ 1a manh dt du dé xdy san bong theo yéu cau.

Nhu vay trong phan dat con lai sau khi xdy 9 bon hoa ta luén tim dugc manh dat c6 kich thudc
25m x 35m dé xay san bong.

Ghi chii: Hoc sinh lam cach khdc néu diing van cho diém toi da.
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SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI TiNH LOP 9

NGHE AN NAM HOC 2022 - 2023
NP . Mbén thi: TOAN - BANG B ‘
DE CHINH THUC Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1 (3,5 diém).
a) Cho a, b 1a cac s ty nhién 1é va khong chia hét cho 3. Chimg minh rang a’ —b® chia
hét cho 24.
b) Tim tat ca cac s6 nguyén duong n dé 9n* + 6n — 35 1a sd nguyén t6.

Cau 2 (6,5 diém).

a) Giai phuong trinh 3x 4+1=+/8x 4+1 ++/2x —1.

o x'y? +2xy +1=7x+9
b) Giai hé¢ phuong trinh
X(y — X) =2.
Cau 3 (1,5 diém). Cho cac s thuc khong 4m x,y,z théa min x 4+ 3y +2z=3. Tim gia

x’ +9y?

tri 16n nhat cta biéu thie P =
xy +1

—I—Z(Z2 —8z—|—17>.

Cau 4 (7,0 diém). Cho tam giac déu ABC ndi tiép dudng tron (O,R). Trén cung BC
khong chira diém A ldy diém M bat ky (M khong trung véi B va C).
a) Chung minh MA =MB + MC.

b) Goi D la giao diém cia AM va BC. Ching minh Mb MD_,
MB MC

¢) Xac dinh vi tri cuia M dé téng: £Jrijt2023 L+L dat gia tri nhoé
MA MD MB MC

nhét.
Cau 5 (1,5 diém). Trén mot khu dat hinh chit nhat kich thuéc 100m x 120m. Nguoi ta

mudn xay mot sdn bong nhan tao c6 nén dat 1a hinh chit nhat kich thuéc 25m x 35m va 9

bon hoa hinh tron dudng kinh 5m. Ching minh rang du xay trudc 9 bon hoa & cac vi tri

nhu thé nao thi trén phén dét con lai ludn tim duge mot nén dat kich thude 25m x 35m dé
xay san bong.

Hovaténthi sinh..............coooviiveiiiiinnni . S6 bao danh..........c..couuu....

Chu y: Thi sinh khong dwgc phép sw dung may tinh bo tui.
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SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI TiNH LOP 9

NGHE AN NAM HQC 2022 — 2023

HUONG DAN CHAM DPE THI CHINH THUC

Mon thi: TOAN - Bing B
( Huong dan cham nay gom co 04 trang)

Ciu DAP AN THAM KHAO Diém
l.a X . . £ . N 2 2 . X
(2.00) Cho a,b la cdc so tw nhién lé va khong chia hét cho 3. Chirng minh rang a”~ —b” chia hét cho 24.
a khongchiahét cho3  |a"=1(mod3) =~
+)D o = =a’—b"i3 (1) 0,5
b khong chia hét cho 3 b’ =1(mod3)
~ . £ a—1:2 2 . \ \ - A S qea A
+) Do a khong chia hét cho 2 = Llia =a" —1:8, do a—1va a+1 lahaiso chan lién tiép. 0,5
a+1:
+) Twong tw b> —1:8
: 0,5
Dodé a’ —b’=(a’ —1)—(b’—1) i8 (2)
T (1), (2) suyra a* —b* : 24. 0,5
1.b i ., % X 2 0.2 . £ P
Tim tit cd cdc so nguyén dwong n dé 9n” + 6n —35 la so nguyén to.
(1,5d)
Tacé 9n’+6n—35=(9n"+6n+1)—36=(3n+1) —36 0,5
:(3n+1—6)(3n+1+6):(3n75)(3n+7) 05
Laicd: 3n—5<3n+7, Vn ’
Suy ra 9n® +6n—35 lasé nguyén td thi 3n—5=1<n=2 0.5
Thu lai ta thay n =2 thdéa man yéu cau bai toan. ’
2.a Gidi phwong trinh 3x +1=/8x +1++/2x —1.
(3,0d)
Diéu kién x > % Phuong trinh da cho twong duong voi: 6x +2 = 2(\/8x +14++/2x— 1). 0.5
a=+8x+1
bat (a>0,b>0) =6x+2=(8x+1)—(2x—1)=a> —b’
b=+2x—1 0,5
Phuong trinh trén tr¢ thanh: a® —b*> =2(a+b) < (a+b)(a—b—2)=0<a—b—2=0,do a+b>0 0.5
2
Véia—b=2=~/8x+1-2x —1=28x +1 :\/2x—1+2<:>8x+1:(\/2x—1+2) 05
3x—-1>0
&3x—-1=2J2x—-1& 0.5

(3x—1)" =4(2x—1)
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1 x=1
X>—
&1 03 & 5. Vay phuong trinh da cho c6 2 nghiém x:l,x:é.
2 X =— 9 0,5
9x° —14x+4+5=0 9
2.2
XV 4+2xy+1=7x+9
2.b Gidi h¢ phwong trinh{ Yoy
(3,5d) x(y—x)=2.
2
xy+1) =7x+9 (1
H¢ phuong trinh da cho twong duong véi ( Y ) ()
xy:x2+2 (2) 0,5
Thay (2) vio (1) ta c6: (x> +3) =7x +9 & x* +6x> ~7x =0 05
3
& 6x—7)=0
x(x + 6x ) 0.5
5 B x=0
<:>x(x—1)(x —|—x+7>—0<:> — 1.0
Thay vao (2) ta thay:
Khi x=0 = 0y =3 (khong thoa min). 0,5
Khi x=1=y=3
A A a1 s 5 0,5
Viay nghi€m ctia h¢ da cho la (x;y) = (1;3).
3 | Chocdc s6 thwe khong am x,y,z théa man x + 3y + 2z =3. Tim gid tri lén nhit ciia biéu thirc
2 2
(1,5d) P:ﬂ+z<zz—8z+l7).
xy +1
+) Ta co: x+3y+2Z:3:>x+3y:3—2z:>3—2z>0:>2<% 0,5
2 2 2 2 2 2 3 B 6
) Lai ¢6 X" +9y" _x"+9 16_6-% +9y +6xy+6_6:(x+ y) + _6
xy +1 xy+1 xy +1 xy +1 0.5
2 b
3-2 6 Jy=3-2
B2 46 [xH3y=3-22
1 xy >0
Khidé P<(3-2z) +2' —82’ +172 =2’ — 42" + 52+ 9=(2 — 2z +1)(z—2) +11
=114(z—1)(z—2)<11, do z—2<o,vogz§§.
. 0,5
Dau "=" x4dyra < z=1.
Vay maxlel@(x;y;z):[O;%; 1] hoac (x;y;z):[%;o; 1).
4.a
Chirng minh MA = MB + MC.
(3,0d)
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A
O 0,5
E
BMC
M
Trén doan AM léy diém E sao cho ME = MB, 0,5
Ta c6: AMB = ACB = 60° (cung chin cung AB). 0.5
Suy ra tam giac MBE la tam giac déu. Suyra MB=BE (1) ’
Xét tam giac EBA va tam giac MBC co: 0.5
MB = BE; AB = AC; BCM = BAE (cung chin cung BM) ’
Suy ra AEBA =AMBC (c.gc) =EA=MC (2) 0,5
Tu (1) va (2) suy ra MB+ MC = ME + EA = MA. 0,5
4b | Goi D la giao diém AM va BC. Chirng minh MD_ MD_
MB MC
(3,0d)
A
.0
M
Tac6 ADB = CDM (déi dinh) vi BAD = DCM (cting chin cung BM) 0.5
MD BD
= AABD# ACMD = ="
2=~ ag @ 0.5
MD CD
Tuong tu AACD# ABMD =>——=—
g (8= oM = acC 1,0
Laido AC= AB:>@:C—D £b “4)
BM AC AB 0,5
MD ™MD BD D B AB
Cong (3) va (4) vé theo vé ta co —+—=—+C BC_
CM BM AB AB AB AB 0,5
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;2 12 2 1 1 :
4.c | Xic dinh vi tri cia M dé tong: —— + ——+ 2023| —— + ——| dat gid tri nhé nhat.
MA MD MB MC
(1,0d)
Tir két qua cau b) @Jr@:l:» L1 + ! > 1
MB MC MD MB MC MB+MC
0,25
Déu “=" xdy ra khi MB=MC (5)
Khi do: £—i—i—i—2023 ! + ! = 12 2 ! + : 42023 L—FL
MA MD MB MC MA MB MC MB MC
12 1 1 025
=——+4+2025|—+—
MA MB MC
12 12 4 L. A
>——+2025. = +2025.—— (do két qua cau a: MB+MC=MA)
MA MB+MC MA MA 0,25
= 8112 > 8112 = 4056 (do MA <2R). Déu “=" xay ra khi MA = 2R = MB = MC.
MA — 2R 0,25
5 Trén mét khu dat hinh chit nhdt kich thwéc 100m x 120m. Ngwoi ta muén xdy mét san béng nhin
(L5d) tao cé nén dit la hinh chiv nhit kich thwéc 25m x 35m va 9 bon hoa hinh tron dwong kinh 5m.
’ Chirng minh rang di xdy trwée 9 bon hoa & cdc vi tri nhw thé nao thi trén phén dit con lgi luén
tim dwoc mjt nén dit kich thwde 25m x 35m dé xdy sdn bong.
Ta chia manh dat hinh chit nhat ban dau thinh cac manh dat hinh chit nhat nho kich thuée
30m x 40m (nhu hinh v&). C6 tit ca 10 hinh chit nhat 30m x 40m .
40
30
A D
A D 0,5
B o} M Q
40 | o
30 5 . c
Theo nguyén li Dicrichle ton tai it nhat mot hinh chit nhat 30m x 40m khong chira tdm hinh tron nao
trong 9 hinh tron noi trén. Gia sir d6 14 ABCD 0.5
Ta cit mdi canh cua manh dat ABCD nay di 2,5m dugc mét manh dat méi MNPQ c6:
Chiéu rong MN = 30—2.2,5=25m
Chiéu dai NP =40-2.2,5=35m
0,5

Suy ra MNPQ 1a manh dt du dé xdy san bong theo yéu cau.

Nhu vy trong phan dit con lai sau khi xay 9 bon hoa ta ludn tim duoc manh dét co kich thude

25m x 35m dé xay sin bong.

Ghi chii: Hoc sinh lam cach khdc néu diing van cho diém t6i da.
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