UBND TINH BAC NINN DETHLCHON HOC SINIGIOTCAP TINH

SO GIAO DUC VA DAO TAO NAM HOC 2021-2022
Man: Toan - Lap 9 _
[ DE CHINHLTRUC Theri gian dm bae: 150 pleit (khdng ké thei glan griao dé)

(Dé thi co 0} trang)

Céu 1. (4,0 diém)

1. Rut gon bidu thae P - ——,-..'P\-]-{F— b — J.r“ AL 4 |+ 2 Z_JJ" e ).
rvr - | .r\(.r + T \[: o \f;r. i
2. Cho duomg thing ¢ : ¥ ax +b (a khac 0). Tim a, b biét o di qua M {E:Z) v CAt chc
true Oz . Ov lin lwgt tai A va B sao cho tam gide OAB cin, O 1a goc toa do.
Ciu 2. (4,0 diém) o
1. Gidi phuomg trinh 52* + 67 + 4 =3(z +1)\32* + 4.
@z + D)z +(y-3)05-2y =0

2. Gidi hé phwong trinh ;
vP {.‘r’~5£‘+3a’~3+2y=0

Ciu 3. (4.0 diém)
1. Tim tit ca cc nghiém nguyén duong (:z:; y) cua phuong trinh

1 " -
Jz 4y 10

2. Cho a, b 1a céc sd nguyén duong thda min p = @’ +b* la s6 nguyén té va p -5 chia

k. ] 1
= |—+—+—.
z y 100

hét cho 8. Gia st z,y 1a cic sé nguyén thda man ez’ - by’ chia hét cho p. Chimg minh ring ca
hai s& z,y chia hét cho p.

Ciu 4. (6,0 diém)
Cho hinh vudng ABCD nii tiép dutmg tron (0). Diém M thudc cung nhd CD cia (0),

M khic C va D . Dudng thing MA cit DB va DC theo thirtwtai H va K, dudng thing MB
cit DC va AC theothutwtai £ va F. Hai dudmg thang CH , DF catnhautai N .

a. Chimg minh ring t& gisc DHEM ndi tiép v HE 1a phan giéc cia géc MHC .

b. Goi G 1a giao diém cia KF va HE. Chimg minh rang tr gidc GHOF 1a hinh chi
nhét va G 14 tim dudng trdn ngoai ti€p tam giac KNE.

s .oz HN DK

¢. Chimg minh rin oM - DC
Ciu 5. (2,0 diém)

1. Cho duémg tron tim (o). Bude 1, ldy mot duomg kinh ciia dudmg tron do, tai mdi ddu
mut cia dudmg kinh ghi sé 1. Budc 2, tai diém chinh gitra cia méi cung nhin duogc ghi 50 2.
Budc 3, coi 4 diém da ghi s6 & trén 12 cac diém chia duong tron; khi d6, duong tron duoc chia
thanh 4 cung bing nhau; tai diém chinh giira cia mbi cung nay ta ghi s6 ¢6 gia trj bing tong ciia
hai s6 duge ghi & hai déu cung tuong img. Cir 1iép tuc qua trinh nhw vy, héi sau 2021 budc tong
céc s duge ghi trén dudng tron 1a bao nhiéu?

2.Chobasd a, b, ¢ khéng 4m théa man a® +b* + ¢* = 1. Chimg minh bit ding thirc

% 4 2 2 ] 1 1 3
(ﬂ-b'l'b C+Cﬂ)[m+ﬁ+7ﬁ]gi_

===== Hét




SO GIAODUC VA PAOTAO KY THI CHON HOC SINH GIOI TINH LGP 9
BAC NINH NAM HOC 2021 - 2022
PE CHINH THUC Mén thi: TOAN
Thét gian: 150 phat

x—2 —
bidu thirc P == J_ J__H 1+jx r}\ll{_
xJx -1 xr+x+\-"— x*—fx

b) Cho dudmg thang (d):y=ax+b (a=0). Tim a. b biét dwong thane (d) di qua M (1:2)va cit
cac tmc Ox. Oy lan heot tai A va B sao cho tam giac OAB can (O 1a gérc toa da)

x—2/x L Nx+l 1+2x—2x
(Vx—1)(x+yx+1) I[x+(+1| Ve (V1) (x+vx +1]
J_[x—’rJ_|+[J |[J_+1|+1+'rx—'>( N (x+ 4 -2)

(Vx—1)(x+Vx +1 [d 1)(x+Vx +1)
(Vx-1)(Vx+2) R4
[«.I' I){x+x+1) Tt 41

b) Vi dweéng thﬁng (d) di qua M(1:2) nén a+b=2. Dudng ﬂléng (d) cat cac truc Ox. Oy lan

Bail. a) Rut gon voix=0x=1

Laigiai. a) Taco P=

{ )\
heot tai Ai ——b:[:lj va B[U:b] . Tam giac OAB canklu QA=0B= ‘E
. a a

=|b|<:>|a|=1 (vib=0)
< a=11. Tir d6 ta im dwoc (a:b) e {(—1:3):(L1)}

Bai2. a) Giai phwong tinh 5x° +6x +4 =3(x+1)+/3x" +4

‘[—11: +1)x+(y=3)45-2y =0
b) Giai hé phwong trinh

lx —-5x" +3x—8+2y =0

Léi gidi. a) Phuong trinh trone dwong 3x° +4—3[x+1]~d3x: +4+2x +6x=0

Dit t=-3x" +4 duvoc phueong trinh t -3(x +1]1+2x: +6x =0

2 .\ . ) t=2
Tacs A=9(x+1) —4(2x +6x)=(x-3) =|
' ! t=x+3
Véi t=2x =+/3x" +4 —'*x«::}] =2
[x _4=0"
xz-3 3£/19
Véit=x+3=3x" +4 —x+3<:>J Sx=
[2x2 —6x —5=0 2
Vay phwong trinh co tap nghiém S:Jf_f} ___3+:h_9}

5 o
- r ; ¥ 3 i = | J— ‘i_’} r —
b)) DKXD: v < > T phuong trinh {4x” +1)x+(y —3),/5-2y =0

o (2x) +2x=( -2y ]3 + 52y ()

Néu 2x > 52y = (2x) +2x > (5=2y | +5-2

Néu 2x <.5-2y ::»(zxf +2x (505 | +5—2y

Néu 2x =.f5-2y = ”x +2x [\,I“:—"'H +Vl"§ 2y




]’xzm

Do dé tir (1) ta co 2x =.5-2y < l2y=5-4
2y =5—4x°

. Thay 2y =5—4x" vao phwong trinh

3 2 3 3 32 3
X’ —5x 4+ 3x—8+2y =0 duwoc 2(x—1)’ =(x +1) ﬁx:"’r”:n -

J

= 4—1%

2+1s 52+1‘1
Déi chifu DPKXD thi hé phwong trinh cé nghiém (x v |l T : 3 —3{. 1 J J
Bai3. a) Tim tit ca cac nghiém nguyén duong (x:y) cua phwong trinh
1 1 1 1 1 1
= + F 0" \= Ty *100
b) Cho a. b 14 cac s6 nzuvén dwong thoa min p=a” +b” 13 sd neuyén td va p—35 chia hét cho

8. Gia str x. v 13 céc s0 nguyén thoa min ax” — by~ chia hét cho p. Chitng minh réng ca hai s6 x. v chia
hét cho p.

R S URE AP NS S & S N
J‘ JT 10| Yx vy 100 Vx o Jfy 10 y 100

<:}«_E+\E=ID<:>\E=10—\/¥<:}X=}*—EUJ§ +100. Vi x. v nguyén dirong nén v phai la
56 chinh phrrong. Lip lufn hrong tir ta ciing cé x 14 s6 chinh pheong. Pit x=a~: y=b” védia. b e N
Tacé a+b=10.Suyra (a:b) e {(1:9):(2:8):.:(%1)} = (-r] {[1—81]-[4-54]- +(811)}

b) Vi (p-5 ]8:‘:1} 8k+5 (k e N) Taca[a_x ] —[b‘_i, ] [ax —by- ]p

:>[a4k— 4okl Bk 4]:1}_ Nhin thiy a2 x5 _ e g8

— [ a4k—- +b4k—3 ]X Bk+4 _b4k—2 [ KEk—4 + Bk '| )

La&i giai. a) Taco

Do [_a4k_:+b4k'::] :[_a::]:k_1+[_b::] [a +b ]—p vab<pnén [xEk Pyt ]p (™

Néu trong hai sé x. v ¢6 mét s& chia hét cho p thi tir (*) suy ra s thiz hai ciing chia hét cho p.
Néu ca hai s6 x. v déu khéng chia hét cho p thi theo dinh li Fecma ta cé x* =x*' =1 (mod p):

v = yP1 =1 (mod p) = x** + v = 2 (mod p). mau thuan (*).

V4y ca hai s6 x. v déu chia hét cho p.
Bai 4. Cho hinh vuéng ABCD néi tiép duong tron (O). Diém M thuée cung nho CD cua dudng tron
(0) M khéc C. D). DPwong thing MA cat DB va DC theo thnr t tar H va K. dwong thang MB cat DC
va AC theo tlnr tir tai E va F. Hai dwémng thang CH, DF cat nhau tai N

a) Chirng minh ring ti gidc DHEM néi tiép va HE 14 tia phén gidc cia MHC

b) Goi G 13 giao diém cna KF va HE. Chitng minh ring ti¢ gidc GHOF 13 hinh chit nhitva G 1a
tam dudng tron ngoai ticp tam giac KNE.

¢) Chitng minh ring ﬂ =%

HM DC ]

Lai giai. a) Vihinh vuong ABCD no1 tiép
dwrdng tron nén O 1a giao diém cua hai dweong cheéo
hinh vuéng ABCD. Ta c6 HDE = HME = 45° nén
tr giac DHEM néi tiép. Suy ra DHE = DME =90°

Lai ¢6 BD la trung tnec cua AC. ma H thudc
BD nén tam giac AHC can tai H.

Suy ra HB 14 tia phén gidc cua AHC.

Tacéd DTEE:%AEH:EEC+DEC:

[' AHC +MHC| 3 C

b | =



Ma BHC =~ AHC= EHC = - MHC.
Do d6 HE 14 tia phan gidc cia MHC
b) Tam gidc HDE cé6 DHE =90°: HDE = 45° = GEK =45°
Ta c6 MKC = = (sdAD +5dMC | - MEC =— (sdAB +5dMC ) ma AB =AD = MKC =MFC

Suy ra tir gide MKFC ndi tiép. Lai c6 KMC = AMC =90° = KFC =90° hay KF L AC

Vi GHO = HOF = GFO =90° nén GHOF 14 hinh chi nhat

Ta c6 HGF =90° = HGK = 90" va KGE =90°. suy ra tam giac KGE vuong can ta1 G, nén GK
= GE (1). Vi AMB =BMC nén MB 14 phan gidc cia AMC . Tam gisc MHC c6 HE 14 phén gidc cia
MHC va ME 1 phan gidc cia HMC nén E 14 tim duone tron ndi tiép tam gidc HMC. Do d6 EC 14
phan giac cua HCM. suy ra NCD = MCD. Twong tir ta cling co KF la phan giac cua MED

Ta ciing co AND = % sdAD = %SJAHB = AMB = DMA =BMA hay MK la tia phin giic cua

DMEF . Do @6 dén dén K 14 tim dwdne tron ndi tiép tam gisc DMF. suy DC 14 phén giac cia NDM

Tir 36 suy ra NDC = MDC . Hai tam giac NCD va MCD ¢é NDC=MDC : NCD = MCD va
DC chung nén ANCD = AMCD = NC =MC.

Hai tam gidc NKC va MKC c6 NC = MC: NCK = MCK : KC chung nén ANKC = AMKC

Suy ra KNC =KMC =90° = HNK =90° . ma HGK =90° nén HNGK nbi tiép.

Lai c6 KHG =GHN = NG =KG = GK = GN (2). Tir (1) va (2) suy ra GK = GN = GE. hay
G la tAm dwong tron ngoai tiép tam gidc NKE.

c) Vi KMC =KNC =90° nén tir gide MKNC néi tidp. suy ra HMN = NCH . Hai tam gidc

HMN va HCK ¢6 MHC chung va HMN =KCH = AHMN «@ AHCK :::%:% (3)

ViHE la phan gidc cua KHC nén % = % (4). ViME la phan giac cua KMC nén

%—E (3). Lai co ADBM «» AKCM = E_E (6)

EC MC MC MB

ViMH la phéan giac cua DMB nén HD = vD (7). Do AB // DK nen HE = HD = DK (8)
HB MB HA HB DC
HN DK

T (3).(4). (5).(6). (7). (8)suvra — =——

(3). (). (5). (6). (7). (8) suy I DC

Bai5. a) Cho dwong tron (O). Buac 1. lay mét dwong kinh cua dudng tron d6. tai mdi dau nit ca
duwong kinh ghi s6 1. Bude 2. tai diém chinh giita cia mdi cung nhén dwoc ghi s6 2. Bude 3. coi 4
diém da ghi s6 & tén 1a cac diem chia dwong tron: khi d6. dwong tron dwoc chia thanh 4 cung béng
nhau; tai diém chinh giua cia méi cung nay ta ghi s6 cd gia fry bang tang cnia hai s6 dwoc ghi & hai dau
cung terong tme. Ci tiép tuc nhw véy. hoi sau 2021 bude tong céc sé duoc ghi trén duong tron 1 bao
nhiéu?

b) Cho ba sé a. b. ¢ khéng 4m ﬂma min a”+b” +¢” =1

1 1 “

\Ha +1 Jb +1 Jc +1,a

Loi giai. a) Go1 S, la térng cnia tat ca céc so ghi trén dwong tron sau n buede. n € N°.

Chirng minh ring |a b+bctc a]

|4|L.»J

Sau budc 1. trén deémg troncd 2' sd1a 1. 1 nén §, =1+1=2=23"
Sau budc 2. trén deong troncd 27 s614 1.2, 1. 2nén S, =1+2+1+2=6=23
Sau buwdc 3. trén deong troncd 2° 5614 1.3.2.3.1.3.2. 3 nén S, =18=2.3"

Du doén sau n budc tong 1a S, =23"" Tas&chimgminh S_=23"" (*). Vne N°.



That vay. véin = 1 thi (¥) dung ,

_ Gia s (*) ding véin =k (k € N7). nghia la sau k budc trén dwong tron da cho co céc 50 vé1
tong 14 S_ =23 Sang buwdc thir k + 1. ta coi 2° diém d3 ghi s6 1 2% diém chia. nén dwomg tron
dwoc chia thanh 2 cung bang nhau. Do diém chinh eifta cia moi cung nav lai ghi térng cua hai s6 da
ghi & hai dau méi cung trong vmg. Do d6 S_, =S, +25_ =35, =2.3"

Vay S, =23 véivn e N°. Do dé Sy, =23
b)Tacé (a+b+c)(a” +b +c’|=(a’ +ab” | +( b +bc” ) +(c’ +ca’ | +{a'b+b'c+c'a]

Ap dung BDT Cauchy ta cé [_a3 +ab" ] +( b’ +be” '| +( ¢ +ca” ] =2 ab+bc+ c:a:]

Dodé (a+b+c)(a”+b* +c7) 23[_a:b+b:c+c:a:] Sab+bc+ca E%[a+b+c]. Suy ra

/ \ 1 / )
E b+betc a] a+b+c

Ja +1 Jb +1 Jc +1,J Ja +1 Jb +1 Jc +1)

Tacé l=a +b’ +c” 2ab+bc+ca ca +12a° +ab+bc+ca=[a+b][c+a]
Ap dung BPT Cauchy va BPT Cauchy — Schwarz ta cé

a a a 1/ a a |

< = _ e DL
Nat+1 J[a+b][c+a] a+b c+a 2la+b c+a

b+c) b+c) : 2
bte =\/1 (b+e) 5%[1+ (b+e) }_:I'H LA

dat+1 a +b +ct+ar a*+b’+c +a | 21 a+b o +a )

at+b+c a b+c 1 a a b- )
Suy ra —— =t —=— 1+ + +t——+——— (1)
Ja'+1 \f[a'+l «fa'+l 21 a+b c+a a +b" ¢ +a”
atb+tc b cta _1f b b a” 2 )
Twongty ———=—F——+——<_|l+——+—+——+ o)
qu'+1 \.'[b-+1 \fb-+1 217 a+b b+c a+b b +c )
a+b+c c a+b 1' c c a” b
+ + +t——=+t=—=|03)
\r'c +1 \(g +1 ul"c +1 2_ c+a b+ec ¢ +a” b +e )
' 1 1)

T (1). (2)va(3) taco 1[a+b+c

Ja +1 Jb +1 ch+1;

1/ +b b+ + *+b° b +c’ c+a’ ) 9 3 |
=— 3-+a + C+': E5—_|_B-1 —+— ':_|+':1 ﬂ1 =_=__BBT 43 dwoc chitng minh
6/l a+b b+c c+a a +b- b +c c+a ) 6 2
1

Dau "="xayrakhivaichikhia=b=c=—(

Ng
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