UBND TINH BAC NINH PE THI CHON HQC SINH GIOI CAP TINH

SO GIAO DUC VA PAO TAO NAM HQC 2022 - 2023
] Mbon thi: TOAN - Laop 9 .
(Dé thi co 01 trang) Thoi gian lam bai: 150 phut (khong ké thoi gian giao dé)

Céu 1 (4,0 diém).
) 2x+\/;—1+2x\/;+x—\/;
-z 1—|—x\/;

11
e
7

1 / + A ’ N .7 . 5 A
x =1, xiZ.Ruthnbleuthuc P vatim gia tri cia z dé Pzg.

1) Cho biéu thic P = véi x>0, va

2) Goi A va B la giao diém ctia dudng thang d : y = —z + 2 vdi parabol (P) :y = 2°. Tinh dién
tich tam giac OAB (O 1a gbc toa do).
Cau 2 (4,0 diem).
22" + 3zy — 2" — 5(2:1: — y) =0

1) Giai h¢ phuong trinh
) *P g [m2—2rcy—3y2+15:0.

2) Giai phuong trinh 3v4z + 1 + 42v/3z — 2 = 32° + 42 + 5.
Céu 3 (3,0 diém).

1) Tim céc cip sd nguyén (x; y) thdéa man y (:1; — 1) =1’ +2.
2) Véi mbi s nguyén a, goi z,,7, 1a cac nghiém cua phuong trinh 2” + 2az — 1 = 0. Ching minh
1 1
Cau 4 (6,0 diém).

1) Cho tam giac ABC ndi tiép dudng tron tim O, D 1a diém bat ki thuoc canh BC' (D khac B va
C'). Goi M, N lan luot 1a trung diém cua cac canh AB va AC . Pudng thaing MN cat dudng tron (O)

(27" = a2")(w" — ;") chia hét cho 48 voi moi 56 tw nhién n .

tai P, Q saocho M nim giita P va N.Duodng tron ngoai tiép tam gidc BDP cit AB tai I (khac
B). Cac duong thang DI va AC cit nhau tai K .

a) Chung minh FIT? = PAC.Tudoésuyra 4 diem A, I, P, K cung thudc mot duong tron.
QA _PD
QB PK'
c) Puong thang CP cat dudng tron ngoai tiép tam giac BDP tai G (khac P ). Puong thang IG

b) Chiing minh APBD dong dang véi APAK va

cit duong thang BC tai E . Chimg minh khi D di chuyén trén doan BC' thi ti s6 g—g khong doi.

2) Cho tir giac noi tiép ABCD . Chimng minh AB-CD + AD-BC = AC - BD.
Cau 5 (3,0 diém).

1) Cho 3 s6 thuc a,b,c thbaman 1<a<3;1<b<3;1<c<3vaa+b+c=06.Tim gia tri 16n
nhit cia biéu thuc F = a® + b* + ¢*.

2) Cho da gidc 10i A4, ... A, . Tai mdidinh 4, (k =1.2,...,2024), ngudi ta ghi mot sb thuc a, sao
cho gia tri tuyét déi cua hjéu hai s6 trén hai dinh ké nhau bang mot sb nguyén duong khong 16n hon 3.
Tim gia tri lén’ nhﬁt co thé,duc_)rc cuia gia tri tuyét doi ciia hiéu giita hai s6 ghi trén mdi cip dinh cua da
giac da cho, bit rang cdc s6 ghi tai cac dinh da cho déi mot khac nhau.

Heét
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UBND TINH BAC NINH HUONG DAN CHAM
SO GIAO DUC VA PAO TAO PE THI CHQON HQC SINH GIOI CAP TiNH
NAM HOQC 2022 - 2023
Moén thi: TOAN - Lép 9

Cﬁu| Noi dung | Diem

Cau 1 (4,0 diém)

1.1. (2,0 diém)

2x+\/;—1+2$\/;+x—\/;

l—z 1+ vz

Cho biéu thitc P :[ 1 1 ]:

11—V o

, < A ’ N .7 ¢ o R 7
Rut gon biéu thuc P vatim gid tricia x d¢ P = 5

as \ 1
voi z >0, va z =1, :Biz.

Véi x > 0, Véxil,xiitac()
p_|Yr 144 :[(2\/;—1)(1—#\/;)+\/;(2\/;—1)(1+\/;) 025
Ve —z) ) |l a=Vo)a++42)  Q+Vz)@ -z +1)
2 x—l)
( (2Vz —1) \/;(2 z —1)
pP= : 0.25
Vo1 - ) [(1_\/5) +(x—\/;+1)
N -1z -z +1+Vz —2
P= Na 1 ;( )( T ) 0.25
\/;(1—\/;) (1—\/;)(:5—\/;“)
P:x—éﬂ_ 0.25
P:Z@“—\/;H=Z@3x—10x/2+3zo 0.5
3 Jz 3
\/;:3 =9 1
& \/;:%@} x:é(th()amﬁn). Vay x€{9;§}. 0.5

1.2. (2,0 diém)
Goi A va B la giao diém cta duong thing d : y = —z + 2 voi parabol (P) :y = 2°. Tinh dién tich tam giac
OAB (O 1a gbc toa do).

0.5

=1

. x
Phuong trinh hoanh do giao diem —z +2 =2 © 2° +2-2=0 & 5"
r=—




Suyra A(L,1), B(-2:4). 0.5
Goi H,K lan luot 1a hinh chiéu vuong goc cua A, B 1éntruc Ozx.
(AH—l—BK)-HK 15 1 1
CoS,,.p= =—; SOAH— OH AH =—;8,,,=-0K-BK =4. 1.0
2 2 2’ 2
Vay 5,15 = Sy = Soan — Sopx = 3
Céu 2 (4,0 diem)
2 . 2x2+3xy—2y2—5(2:c—y)20 (1)
2.1. (2,0 diém) Giai h¢ phuong trinh { ) .
22 —2zy — 37 +15=0 (2)
mmmgmmqg¢¢@x—yﬂx+2y—5y=0@>y:2x 1.0
T =5—2y. ’
» . ) r=1
Véi y = 2z thay vao (2)taduoec —152° +15 =0 &
z=—1 0.5
Voiz=1=y=2;voiz=—-1=>y=-2.
Véi 1 =52y thay vao (2) taduge 557 — 30y +40 =0 & |
iy iy 0.5
Voly=2=z=1,voly=4=2=-3.
Vay nghi¢m (z;y) ciah¢la (1,2),(-3;4),(-1-2).
2.2. (2,0 diém) Giai phuong trinh 34z + 1 + 423z —2 = 32” + 42 + 5 (1).
A en 2
biéukién z > —.
3 0.5
(1) [34x+1—2x+5} [43x—2—3x+2ﬂ:0(ﬂ
C 2 |A=34z+1+4(20+5)>0
Vi z > — nén
B=4V3z—2+(32+2)>0
0.5
2 g|16(30 —2)— (32 +2)
9(4z+1)—(2x+5) ¢ (32 —2) = (32 +2
(2) & + =0
A B
_ 42 _ z(—92° + 36z — 36 4
4" + 162 — 16 ( ):0 <:>—(£E—2)2 +9$ —0 0.5
A B A B
V1A>()B’>0x>2 nen£+9—x>0
3 A B
Do d6 phuong trinh trén ¢6 nghiém duy nhat z = 2.
Luuy:
£ . a L A 12 12z o,
- Néu hoc sinh phan tich vé dang (:E ) + — 3z —2|=0 (hodc cac dang
iz +1+43 3z-2+2 05
tuong tu) nhung khong giai dugc phuong trinh 12 + 122 — 3z —2 = 0 thi chi cho 0.5

Jiz 4143 J32-242
diém. q o
- Hoc sinh c6 thé 1am theo cach sir dung bat dang thic.




Cau 3 (3,0 diém)

3.1. (2,0 diém) Tim céc cip sb nguyén (x; y) thoa mén y (v —1) = 2* +2 (1).

Déthdy z = 1 khong thoa man phuong trinh (1).

V(')*i:z:iltacé(l)@y:x2+2<:>y:x+1+ 5 05
z—1 z—1

VizyeZ nén3i(z—1)=az—1e{-3-113}. 05

Tur d6 tim duoc cac cip nghiém (my) la (—2;—2),(0;—2), (2;6),(4;6). 1.0

3.2. (1,0 diém) Vi mdi s6 nguyén a, goi z,,z, 1a cac nghiém cia phuong trinh z* + 2az — 1 = 0. Chtrng minh
172

(xf" = 3322") (3314" = x;‘") chia hét cho 48 véi moi s6 tu nhién n .

Véi moi a phuong trinh 2° +2ax —1=0 ludn c6 hai nghiém phan biét r,,z, thoa man

Viay (:E% — :Ez")(:ﬁ” — :ﬁf") =8M : 48.

1 2 1

T +z, =—2a 0.25
zrr, =—1
pat S =z + 3, Taco
1 2n 2n 4n 4n 1 2n 2n 2 2n 2n
:g('rl I, )(% T, ) :g(xl L, ) ('rl + 7, )
1 n n 2 n n n n .
_ g <1}12 + %2 ) . 4x12 x22 (xlz + $22 ) 0.25
1 S —=2)|5 +2)S S S (S
==(s7-4)-5 _(8,-2)(5,+2 e | R R
g\ " ! 8 2 2 |2
Ta ching minh véimoi n € N thi § = :EIQ” + x;" luén 1a s6 nguyén duong chan. (*)
That vay:
Véin=0thi5 =2Ia s6 nguyén dwong chan.
Véin=1thi S =z’ +z°=(z +1,) —2zz,=4a"+2= 2(2a2 + 1) 1 s nguyén duong
chin (do a 1a s nguyén). 0.25
Giast (*)dtngdén n =k, tacla S va S la cac sb nguyén duong chin. Ta co
k-1 k
2(k+1 2(k+1 k k - -
Sk+1 =% e + Ly = ($12 + x;)(xf + 3:22 )_ $12$22 [x12( ! + x22( 1)] - Sl‘Sk o Sk—l
1a mot s6 nguyén duong chin.
vay S, =2 +,”" 1a s6 nguyén duong chin véi moi s6 tw nhién 7 .
S S |8 . . :
M= 2’ -1 ? 2’ + 1| 1a tich ctia ba sé tw nhién lién tiép. Suy ra M chia hét cho 6. 02
25

Céu 4 (6,0 diém)

4.1. (5,0 diém) Cho tam giac ABC ndi tiép duong tron tim O, D la diém bét ki thuoc canh BC (D khic B
va C). Goi M, N lan luot 13 trung diém cua cac canh AB va AC . Puong thing MN cét duong tron (O) tai
P, Q saocho M nim giita P va N.Duodng tron ngoai tiép tam gidfc BDP cit AB tai I (khac B). Cac

duong thang DI va AC cét nhau tai K .

—

a) Chimg minh PID = PAC . Tudésuyra 4 diém A, I, P, K cung thuc mot dudng tron.




QA _PD
QB PK
¢) Puong thing CP cét dudng tron ngoai tiép tam giac BDP tai G (khac P). Puong thing IG cit

b) Chimg minh APBD ddng dang véi APAK va

duong thang BC tai E . Ching minh khi D di chuyén trén doan BC' thi ti s6 g—g khong dbi.

a) (2,0 diém)

Vi tir gide APBC nditiép = PAC + PBC =180° (1).

S 0.5
Vi tir gide BDIP noi tiép = PID + PBC =180° (2).
Tu (1) va (2), suy ra F/’}l\) = f/’R’ 0.5
Lai ¢ PID + PIK = 180°; PAC + PAK — 180°. 0.5

Do d6 PIK = PAK ; ma hai goc nay cing nhin canh PK = tir giac AIPK ndi tiép hay 4 diém A, 0.5
I, P, K nam trén cung mot duong tron.

b) (2,0 diém)
Taco APK = AIK = BID = BPD va PBD = 180° — PID = 180° — PAC = PAK .
. PB PD 1.0
Suy ra APBD dong dang véi APAK (g—g) = — = — (3).
uy g dangv -9 = 5 =75 13

Vi tir gidc APB(Q ndi tiép nén tam gidc PMB dong dang vé6i tam giac AMQ (g-g) va tam giac
QBM ddng dang voi tam giac APM (g-g). Do d6

PB_ MP
QB _ MB QA PA PA QB '
PA  MP
Tu (3) va (4), suy ra % = 2
QB PK
¢) (1,0 diém)
Trén doan AB xéac dinh diém H sao cho APH = KPI.
Vi ttr gidc AIPK i tiép, nén KPI = BAC. 0.5
Laicé A, P va BAC khong d6inén H 13 diém cd dinh.
; KI KP
AKPI dbng dang véi AAPH(g—¢g) = —— = — (5). 0.25
g dang (g-9) = = [5)




KE_XD ()
AP  AB
KD KI KD AB

= = = (7)
AB  AH KI AH

APKD dong dang v6i APAB(g—g) =

Tu (5) va (6) suy ra

Tacd PGI = PBI = PCA nén GI ) AC hay IE jj AC = <2 _ KD (8).
CE KI 0.5
Tu (7) va (8) suy ra e = AB ma AB khong ddi nén ¢ khong doi.
: CE AH AH CE
4.2. (1,0 diém) Cho ttr giac ndi tiép ABCD . Chimg minh AB-CD + AD-BC = AC - BD.
=]
0.25
Goi M 1a diém trén doan BD sao cho m = C/’AE .
DA DM
Hai tam giac ADAM va ACAB dong dang (g-g) nén oA = OB = DA-CB=CA-DM . (1) 0.25
BA BM
Hai tam giac ABAM va ACAD dong dang (g-g) nén A= D = BA-CD=CA-BM . (2) 0.25
T (1) va(2) suyra
(1) va(2) suy 025

DA-CB+BA-CD=CA-DM +CA-BM < AB-CD+ AD-BC =AC-BD.

Cau 5 (3,0 diém)

5.1. (2,0 diém) Cho 3 sb thuc a,b,c thoamin 1<a <31<b<31<c<3 va a+b+c=6.Tim gia tr I6n
nhét cua biéu thitc F = o + b + 2.

Taco F=a" +b +c =(a+b+c) —2(ab+bec+ ca) = 36— 2(ab+bc + ca). 0.5
Vil<a<31<b<31<c<3néntaco

(a—3)(b—3)(c—3) <0< abc—3(ab+bc+ca)+9a+b+c)—27<0 0.5
< abe < 3(ab + be + ca) — 27 (1).

Va(a—1)(b—-1)(c—1)>0< abc—(ab+bc+ca)+(a+b+c)—1>0

& abe > (ab +bc +ca)—5 (2). 05
Tu (1) va (2) suy ra (ab + bc + ca) — 5 < abe < 3(ab + be + ca) — 27

= ab+be+ca>11= F =36 —2(ab+bc+ca) < 14. 05

Dang thirc xay rakhi a = 1;b = 2;¢ = 3 va cac hoan vi.
Vay gi4 tri 16n nhat cia F bang 14.

5.2

(1,0 diém) Cho da gidc 16i A4, . Ay, Tai méi dinh A (k = 1,2,...,2024 ), ngudi ta ghi mot s6 thuc a, sao

cho gia tri tuyeét d6i cuia hiéu hai sb trén hai dinh ké nhau bang mot s6 nguyén duong khong 16n hon 3. Tim gia tri
16n nhat ¢6 thé dugc cua gia tri tuyét ddi cua hiéu gitra hai sé ghi trén mdi cip dinh cua da giac di cho, biét ring
céc sb ghi tai céc dinh da cho d6i mot khéc nhau.

Xét da gide 16i A4, ... A, Khido |a, —a € {23}, (k=12..,2023). Khong mit tinh tong

0.25




quat, coi a, lanho nhit, a, lalon nhit (dé thdy n > 2). Pit d = max|a —a, | khidé d =a —a, va

=]

1a mot s nguyén duong.

Gia sur theo chicu kim dong ho c¢6 n —2 dinh nam gitta A, A . Suy ra theo chiéu ngugc v6i chieu

quay cta kim dong ho c6 2024 — n dinh nam gitta A, A . Hon nira gia tri tuyét dbi cua hiéu gitra hai

s6 ké nhau khong vuot qua 3. Do d6 0.25
d:|a1—a"|§|a1—a2|—|—|a2 (n—l).
Tuong tutacd d < 3(2024 —n+ 1).
Suyra d < 3(n—1)+3(§024—n+1) _ 3036,
Néu d = 3036 thi hiéu giira hai s6 ghi trén hai dinh ké nhau dting bang 3 hay ta ¢

, a,—a. , =a, —a..,,
o, —a_,|=3 i=12..2023=|¢ —a_|=|a,, —a,|= - e (i=1,,2022) .
=0 —aq, =05 —0.,=>0 =0, =0 =06 Fa06G =0 +...F+ a0, —a, 2023((1 —a )
= |a 2024| - ( 2)|
= 3 =2023 x 3.
Diéu nay khong xay ra. Suy ra d < 3035.
Ta xay dung moét truong hop cho d = 3035 nhu sau:

a, =0,a, =20, =a,_, +3=3k—4 voi k=34,.,1013;

Aoy = Qs — 2 =3033,a, = a,_ | — 3 =6075—3kvoi k =1015,1016,...,2024.
Khi d6 higu lén nhat 1a a,,, — a, = 3035
0.25

Céc sb Aoy Qugsyeey Q1o

1a cac s6 nguyén dwong giam dan c6 dang 6075 — 3k chia hét cho 3. Suy ra cac s6

la cac so nguyén duong ting dan c6 dang 3t —4 chia cho 3 du 2. Cac s6

a1014’ alOl) ) 2024

a5 0y,---, @y, 401 mot khac nhau.

Vay gi4 tri 16n nhat cta gia trj tuyét d6i ciia hiéu giita hai s6 ghi trén mdi cip dinh bang 3035.

Chii y: Néu hoc sinh 1am theo cac d4p an khac thi giam khao cin cir vao cac budc 1am dé cho diém phu hop.




