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

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

Cau 1 (4,0 diém).
1 __]. 20 +r —1 290\/7—#3:—\/7
1-Vz Nz -2 1+ vz

.. 2 e 2 7
T =1, sz.Ruthnbleuthuc P vatimgiatricua x d¢ P = —.

1) Cho biéu thuc P =

voi x>0, va

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

1) Giai hé phuong trinh
) *P 8 ‘xQQxy3y2+15—O.

2) Giai phuong trinh 34z +1 + 423z —2 = 32° + 42 + 5.
Cau 3 (3,0 diém).

1) Tim céc cip sd nguyén (x,y) thoda man y(m — 1) =2’ +2.
2) Vi mdi s6 nguyén a, goi Tz, la cac nghiém cta phuong trinh 2° + 2az — 1 = 0. Chitng minh

2 29 41 41 fa hA r P ia
(xl - ) (:1:1 ", ”) chia hét cho 48 vd1 moi so tu nhién n .

Cau 4 (6,0 diém). , o
1) Cho tam giac ABC ndi tiép duong tron tam O, D la di€m bat ki thudc canh BC' (D khac B va

C).Goi M, N lan luot 1a trung diém ctia cdc canh AB va AC . Puong thing MN cat duong tron (0)
tai P, @ saocho M nam giita P va N . Pudng tron ngoai tiép tam giac BDP cit AB tai I (khac
B). Cac duong thang DI va AC cit nhau tai K .

a) Chung minh FIT) = P/A\C .Turdésuyra 4 diém A, I, P, K cing thudc mot dudng tron.
QA PD

T PK’
¢) Puong thang CP cat dudng tron ngoai tiép tam giac BDP tai G (khac P). Puong thang IG

b) Chirng minh APBD d6ng dang voi APAK v

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

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

1) Cho 3 s0 thuc a,b,c théamian 1<a<31<b<3;1<c<3 vaa+b+c=6.Tim gia tri lon
nhét ciia biéu thuc F = a* +b* + .

2) Cho da giac 16 AA A Tal mdi dinh A (k=12,..,2024), nguoi ta ghi mot s thuc a, sao
cho gia tri tuyét dbi cuia hiéu hai s trén hai dinh ké nhau bang mot sd nguyén duong khong 16n hon 3.
Tim gid tri 16n nhat co the duogc cua gia tri tuyét doi ciia hiéu giita hai s6 ghi trén mdi cip dinh cua da

giac da cho, biét rang cac sb ghi tai cac dinh da cho d61 mot khac nhau.
Hét
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UBND TINH BAC NINH HUONG DAN CHAM
SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI CAP TINH
NAM HQC 2022 - 2023
Moén thi: TOAN - Lép 9

Cﬁu‘ Noi dung ‘ Diem

Céu 1 (4,0 diém)

1.1. 2,0 diém)
1 _L]. 2w+ -1, 20dr+a-o
1-Vz Vz) | 1-2 1+ oz

; < R Ja N s L) A 7
Rut gon biéu thirc P vatim gid tricua z dé P = T

Cho biéu thirc P =

. . 1
] vor x >0, va x =1, xzz.

Véiz >0, vax =1, x¢ltaco
b [Vr-144e [2[1 )(1+) | Jr@ds — 1) +Va) 023
RIS} KIS Ty s
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Jz(1—r) [(1f (z =z +1)
2Ny —1 a:—\/; 1 \/;—x
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@\/;:é@x:é(thoaman).\/ay xe{Q;g}. 0.5

1.2. (2,0 diém)
Goi A va B la giao diém cua dudng thang d : y = —z + 2 voi parabol (P) .y = 2. Tinh dién tich tam giac
OAB (O 1a gbc toa dd).

0.5

. T =
Phuong trinh hoanh d6 giao diem —z +2=2" < 2" +2-2=0 &
-




Suy ra A(l;l),B(—2;4>.

0.5

Goi H,K lan luot 1a hinh chiéu vudng goc ciia A, B 1éntruc Oz .

(AH+BK)~HK 15 1 1
AHKB — 5 :?;SOAHZEOH'AHZE

Vay S, =8 S 8 =3

OAB AHBK ~— “o0AH OBK

Co6 S ;S

OBK

:%OK-BKZLL.

1.0

Céu 2 (4,0 diém)

20" +3ay —2y° —5(22 —y) =0 (1)

2.1. (2,0 diém) Giai hé phuong trinh )
( ) PAtong |x22xy3y2+15—0 (2)

y =2z

Phuongtn‘nh(1)©<2$—y)($+29_5)20@ r=>5-—2y

1.0

z=1

Véi y = 2z thay vao (2) taduge —152”> +15 =0 < 1

Véiz=1=y=2;viiz=—1=y=-2.

0.5

Véi z =5 — 2y thay vao (2) ta duoc 5y° —30y+40:0<:>[y_
Voiy=2=z=1,voiy=4=z=-3.

Vay nghiém (x,y) cua hé la (1;2),(—3;4),(—1;—2).

0.5

2.2. (2,0 diém) Gii phuong trinh 3v4z +1 + 42v3z — 2 = 32" + 4z +5 (1).

Diéu kién z > %

(1)@[3 4o +1—(20+5)

+z

3z — —(3x+2>}:0. @)

0.5

Ving nén A=3vde +1 <(2x—l—5)>0

B = 43z —2 3x+2)>0'

9(dz +1)— (2 +5) N z 16(33”_2)_(3“7*2)2]

A B

(2)@ =0

0.5

—47° + 162 — 16 z(—92* + 36z — 36 4 9
P Ax +( B )=0<:)—(a:—2>2[z+§x]:0

0.5

V1A>0B>Ox>§ nen%%—g—x >0.

B
Do d6 phuong trinh trén ¢6 nghiém duy nhat z = 2.
Luuy:
12z

12
-2 +
)\/4$+1+3 N3 —2+2

12z

- Néu hoc sinh phan tich vé dang (x

N4z +1+3 3z —2+2
diém.

- Hoc sinh c6 thé 1am theo cach sir dung bét déng thirc.

— 3z — 2] = 0 (hodc cic dang

tuong ty) nhung khong giai dugce phuong trinh 12 + — 3z —2 = 0 thi chi cho 0.5

0.5




Céu 3 (3,0 diém)

3.1. (2,0 diém) Tim cac cip sd nguyén (x,y) thoa man y (x — 1) =2 +2 (1)

Dé thdy z = 1 khong thda man phuong trinh (1).

V('n'xiltacé(l)@y:x;_f@y:z—i—l%—xil. 05
Viz,y€Z nén3i(z—1)=z—1e{-3-113}. 05
Tur d6 tim duoc cac cip nghiém (g;;y) 1a (—2;—2),(0;—2), (2;6),(4;6). 1.0

3.2. (1,0 diém) Véi mdi sb nguyén a, goi r,,7, 1a cac nghiém cua phuong trinh 7° + 2ax — 1 = 0. Chimg minh

(a:f" = :z:;”)(xf” = x;‘”) chia hét cho 48 v&i moi s tu nhién 7 .

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

T t+r = —2a 0.25
{x1x2 =—1 '
pat S =z, 4+ 2, . Taco
= é(xf" — xf")(mf" — .:624”) = é( 2 — .:1322") (xf" + xf")
:é (‘T12n + %Qn)Q B 43212”.%‘22” ($12n + 3722”) 0.25
- l(&f —4)-5, = (5. 2205, +2)5, _ [i— 1]5— 5|
8 8 2 2 |2

Ta chung minh véimoi n € N thi S, = xf" + x;" ludn 1a s6 nguyén duong chin. (¥)

That vay:

Véi n =0 thi S, =2 las6 nguyén duong chin.

Voin=1thi S, =z°+z’ =z, +x,) -2z, =4 +2= 2<2a2 + 1) 1a s6 nguyén duong
chin (do @ 1a sb nguyén). 0.25

Gia st (*) diing &én n =k, tuc la S._,vaS lacac sd nguyén duong chin. Ta co

o 2(k+) Ak+1) _ /.2 2 2%k 2%k 2 2 2k-1) 20k-1)] _
S, =z + 1z, =(z” +2, )z +z,7) -1z, [:1:1 +x, ] =8.8 -8, |

12 mot s6 nguyén duong chan.

A 2 2 N A A < 7, - A ‘A
Vay Sn =T "+ z, " 1a s0 nguyén dwong chin véi moi so tur nhién 7 .

5 5 7” + 1] 1a tich ctia ba sé tu nhién lién tiép. Suy ra M chia hét cho 6.

s S (s
M=|2 ]2
0.25

Vay (:L"f” — :BQ")(:/U4” - ac;”) =8M : 48.

2 1
Céiu 4 (6,0 diém)

4.1. (5,0 diém) Cho tam gidc ABC ndi tiép duong tron tim O, D 1a diém bat ki thudoc canh BC (D khac B
va C). Goi M, N lan luot la trung diém cua cac canh AB va AC . Duong th?mg MN cat duong tron (0) tai
P, @) saocho M nam gita P va N . Puong tron ngoai tiep tam giac BDP cat AB tai [ (khac B). Cac
duong thang DI va AC' cit nhau tai K .

a) Chirng minh FIT) = PAC .Tud6suyra 4 diém A, I, P, K cung thudc mot duong tron.




A _ o

b) Chimg minh APBD d6ng dang véi APAK va .
QB PK

¢) Puong thing CP cat duong tron ngoai tiép tam giac BDP tai G (khac P). Puong thang IG cat

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

a) (2,0 diém)

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

Vi tir gidc BDIP nditiép = PID + PBC =180° (2).

0.5

Tu (1) va (2),suyra Jgﬂ\) = P/A\C

0.5

—

Lai c6 PID + PIK = 180°: PAC + PAK = 180°.

0.5

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

0.5

b) (2,0 diém)

— —_— S —

Tacé APK — AIK = BID = BPD va PBD = 180° — PID — 180° — PAC = PAK .
‘ PB PD

Suy ra APBD ddng dang véi APAK (g —g) = —2 =~ 2 (3).

uy ra ong dang voi (g-2) A PK ()

1.0

Vi tir gidc APBQ ndi tiép nén tam giac PMB dong dang véi tam giac AMQ (g-g) va tam giac
QBM déng dang voi tam giac APM (g-g). Do do

PB  MP

QA MA _ PBQB_,  PB_QA (4).

QB MB QA PA PA (@B

PA MP

Tu (3) va (4) , suy ra —

1.0

¢) (1,0 diém)

J—

Trén doan AB xéc dinh diém H sao cho APH = [?P\I .
Vi tir giac AIPK noi tiép, nén KPI = BAC..
Laico A, P va BAC khong d6i nén H 13 diém cb dinh.

0.5

X KI KP
AKPI dong dang véi AAPH(g—¢g) = — =" (5.
g dang -9 = =5 1)

0.25




KP KD )
AP  AB V'
KD KI KD AB

= = = (7)
AB AH KI AH

APKD dong dang véi APAB(g—g) =

Tu (5) va (6) suy ra

Tacé PGI = PBI — PCA nén GI /| AC hay IE J| AC = ¢b _ KD (8).
CE KI 025
Tu (7) va (8) suy ra ¢D = AB ma AB khong d6i nén ¢b khong dbi.
CE AH AH CE
4.2. (1,0 diém) Cho tr giac noi tiép ABCD . Ching minh AB-CD + AD-BC = AC - BD .
B
c
WS
0.25
D
Goi M 1a diém trén doan BD sao cho m = C/'AE
DA DM
Hai tam gidc ADAM va ACAB dong dang (g-g) nén ol = B = DA-CB=CA-DM . (1) 0.25
BA BM
Hai tam giac ABAM va ACAD dong dang (g-g) nén oA = D = BA-CD=CA-BM . (2 0.25
T (1) va (2) suy ra
(1) va (2) suy 095

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

Céu 5 (3,0 diém)

5.1. (2,0 diém) Cho 3 s6 thuc a,b,c thoamin 1<a<31<b<3;1<c¢<3 va a+b+c=6.Tim gia tri 16n
nhét cta biéu thic F = a® + b + ¢,

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

(@—3)(b—3)(c—3) <0< abc—3(ab+bc+ca)+9a+b+c)—27<0 0.5
& abe < 3(ab + bc + 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—kbc—kcaleinBG—Z(ab—f—bc—kca)§14. 0.5

Pang thirc xay ra khi @ = 1;b = 2;¢ = 3 va cac hoan vi.
Vay gié tri 16n nhat ciia F bang 14.

5.2

(1,0 diém) Cho da giac 16i 141142 A, - Tai moi dinh A (k=12,..,2024), ngudi ta ghi mot sO thuc a, sao

cho gia tri tuyét d6i cua hiéu hai sb trén hai dinh ké nhau bang mot s6 nguyén duong khong 16n hon 3. Tim gia tri
16n nhat c6 thé duoc cia gia tri tuyét dbi cua hiéu giita hai s6 ghi trén mdi cip dinh cia da giac da cho, biét ring
céc sO ghi tai cac dinh di cho d6i mot khac nhau.

Xét da giac 16i AA .. A, . Khido ‘ak — akH‘ € {1;2;3} , (k=1,2,...,2023). Khong mét tinh téng

0.25




quat, coi a, 1a nho nhat, e 1a 16n nhét (€ thay n > 2). Dit d = max|a, — aj‘ khidé d =a —a, va

i=j

12 mot sb nguyén duong.

Gia st theo chi€u kim dong ho ¢6 n —2 dinh nam gitta A, A . Suy ra theo chi€u nguoc véi chi€u

quay cua kim dong hd c6 2024 — n dinh nim giita A, A . Hon nita gia tri tuygt d6i cua hiéu giira hai

s6 ké nhau khong vugt qua 3. Do d6 0.25
d= ‘al — an‘ < ‘al — aQ‘ + ‘aQ — a3‘ +..+la  —a|< 3(n - 1).
Tuong ty ta c6 d < 3(2024 — n +1).
Suyra d < 3(n—1)+3(§024—n+1) _ 3036,
Néu d = 3036 thi hiéu giita hai s6 ghi trén hai dinh ké nhau dung bang 3 hay ta co
a —a  =a  —a.
o, —a, =3 i=12.2023=¢—a,|=|o, —a, =" " T (i=1,..,2022)
a =a
i i+2 0.25
=0T, T 0 T 0, T 0 T Oy T T Ay Ty TGy e Gy T Gy = 2023 <a1 B 0“2)
= ‘al — a2024‘ = (2023 (al — a2>
= 3 =2023 x 3.
Diéu nay khong xay ra. Suy ra d < 3035.
Ta xay dung mot truong hop cho d = 3035 nhu sau:
a, =0,a, =20, =a,_, +3=3k—4v6i k=34,..,1013;
Aoy = Qs — 2 = 3033,a, = a,_ —3=06075—3kvéi k =1015,1016,...,2024.

Khi d6 hiéu I6n nhat1a a,, —a, = 3035.

. S ) . 1025
Cac s0 a,,a,,...,a,,, la cac s6 nguyén duong tang dan c6 dang 3¢ —4 chia cho 3 du 2. Céc so6
Qo1as Qropssee > Doy 12 CAC sd nguyén duong giam dan c6 dang 6075 — 3k chia hét cho 3. Suy ra céc sb
a,,a a d61 mot khac nhau.

1777277777 72024
Vay gi4 tri 16n nhit cua gia tri tuyét ddi cta hiéu giita hai sé ghi trén mdi cip dinh bang 3035.

Chu y: Néu hoc sinh 1am theo cac dap an khac thi giam khéo cin cir vao cac budc 1am dé cho diém phu hop.




