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SO GIAO DUC VA PAO TAO PE THI HOC SINH GIOI CAP TiNH LOP 9
BINH DINH Nim hoc: 2020 — 2021

Mbn: TOAN — Ngay thi: 18/03/2021

Dé chinh thif
[pe chin ; Thoi gian lam bai: 150 phiit (khong ké'thoi gian phit dé)

Bai 1. (5.0 diém)

1. Giai phuong trinh: \/x—\/x2 -1 —|—\/x—|—\/x2 —1=2.

2b—c

2. Cho cac s6 thuc a, b, ¢ théa man >4,

a
Chiing minh rang phuong trinh: ax* +bx +¢c =0 ludén c6 nghiém.

Bai 2. (6.0 diém)

1. Tim nghiém nguyén cua phuong trinh: <x2 +y>(x +y2> =(x —y)3.
2. Cho 69 s6 nguyén duong phan biét khéng vudt qua 100. Ching minh rdng cé thé chon
ra ti 69 s6 d6 4 s6 sao cho trong ching c¢6 1 s6 bang téng cua 3 sd con lai.

Bai 3. (4.0 diém)
Cho ntia duong tron tAm O dudng kinh 4B, trén nlia dudng tron (0) 14y diém C sao cho
cung BC nho hon cung AC, qua C dung tiép tuyén véi duong tron (O) cdt 4B tai D. Ké
CH vudng géc v6i AB (H € AB), ké BK vubng géc v6i CD (K €CD); CH cét BK tai E .
a) Ching minh BK + BD < EC .
b) Chiing minh BH.AD = AH.BD .

Bai 4. (3.0 diém)
Cho tam gidc ABC vudng cin tai 4 va M la diém di déng trén BC (M khéc B, C).
Hinh chiéu cia M 1én AB, AC lan lugt 1a H va K. Goi I 1a giao diém cua BK va CH.
Chting minh ring dudng thing IM luén di qua mot diém cd dinh.

Bai 5. (2.0 diém)
Tim t&t ca cic gia tri cha x dé:

Hlx—2)(4—x)+8x—2 + ¥4 —x +6x3x —x* <30.

GV: Lé Hong Quéc " Can cu bu théng minh " Trang 1
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Bai 1. (5.0 diém)

1. Giai phuong trinh: \/x—\/x2 —1 —|—\/x—|—\/x2 -1=2.

2b—c

2. Cho cac s6 thuc a, b, ¢ théa man >4,

a
Chiing minh rang phuong trinh: ax® +bx +c¢ =0 ludn c6 nghiém.

¥ —1>0
1. Diéu kién: {x ++x* —1>0.

x—x?—=1>0

x < 0 24 2.
Taco x+vVx>—1=0 <:>{ , : vO nghiém. Do do6 c6 thé biét doi phuong trinh nhu sau:
x°=x"—

\/x—\/x2—1+\/x+\/x2—1:2<:>;+ x+xt—1=2 (*)
Vx+x* -1

2 2
Cich 1: (*)@[ x+\/x2—1] —2x 4V =1 +1=0<|\Vx+Vx* -1 —1] =0
<1
@\/x+\/x2—1—1:O<:>x+\/x2—1:1(:){x_ & x =1 (thoa DK).

xP—1=x*-2x+1

> Vay nghiém cta phuong trinh 1a x=1.

Cich2:  Ap dung bat ddng thic Cosi, ta co: VT, =22=VP,.

Péng thic xay ra khi va chi khi:

<1
! :\/x+\/x2—1<:>x+\/x2—1:1<:>{x_ & x =1 (thoa DK).

x+x?—1 x> —1=x>—-2x+1
> Vay nghiém ctia phuong trinh 1a x=1.

2.Taco A=p?—dac>p 20—
a

ac=b*—2bc+c* :(b—c)2 >0 v6imoi b, c.

» Vay phuong trinh da cho luén c6 nghiém.

Bai 2. (6.0 diém)

1. Tim nghiém nguyén cua phuong trinh: (xz = y)(x —i—yz) =(x —y)3.
2. Cho 69 s6 nguyén ducng phan biét khéng vugt qua 100. Ching minh ring c6 thé chon
ra tit 69 s6 d6 4 sd sao cho trong ching c6 1 sé bing téng cta 3 s6 con lai.

1. Ta co: (xz—l—y)(x—l—yz):(x—yf<:>3x2y+x2y2+xy—3xy2—|—2y3:0.
@y[Zyz—i-(xz—3x)y+3x2+x}:0<:) ;y22<x2—3x)y+3x2+x:0'
® Véi y=0, ta duge: x° =x° ludn ding véi moi x€Z .

Do d6 trong trudng hgp nay phuong trinh ¢6 v6 s6 nghiém nguyén (x;y) 1a (k;0) véi k€ Z.
* V61 2y2—i—(x2—3x)y—i—3x2—|—x:0, taco: A :x4—6x3—i—9x2—24x2—8x:x(x—|—1)2(x—8).
3x—x -4

===_1.

Trwong hop 1: x =—1 khi dé phuong trinh c¢6 nghiém kép y = 1 1

GV: Lé Hong Quéc " Can cu bu théng minh " Trang 2
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Truwong hop 2: x =—1. Dé phuong trinh c6 nghiém nguyén thi A 14 s6 chinh phuong, suy ra
x(x—S):a2 vél a€Z
@(x—4+a)(x—4—a):16.
Lap bang, tim dugc (x;a)=(9;-3), (8;0), (9;3), (-1;3), (0;0), (—1;3).
Do d6 x €{-1;0;8;9}.
-V61 x=0 thi y=0.
-V61 x=—1thi y=-1.
-V61 x=8 thi y=-10.
y=-6
y==21
Do d6 trong trucng hdp nay nghiém cua phuong trinh la:
(x;»)=(0;0), (—1;-1), (8;—10), (9;—6), (9;—21).
> Vay nghiém nguyén cua phuong trinh la:
(x;9)=(x;9)=(-1;-1), (8;-10), (9;—6), (9;—21), (k;0) (véi k€ Z).

2. Gia su bd 69 sdla: 1<qg <a,<a, <...<a, <100. Suyra a, <32; a, >3 va a, >2.

- V61 x =9 thi

Khi d6 suy ra:
® 4<g +a,<a +a,<..<a +ay <132 (1); day nay c6 67 s hang.
®1<a,—a,<a,—a,<..<ay—a, <98 (2); day nay c6 67 sd hang.

Do d6 day (1) va day (2) c6 134 s6 hang nhan céc gia tri tit 1 dén 132 (c6 132 gia tri).

Theo nguyén téic Pirichlet suy ra cé it nhat 2 s6 hang bang gia tri nhau.

Gia st a,+a,=a,—a, (v6i 3<m, n<69 va m, neN*),suyra a +a,+a,=a,.

> Vay tit 69 s6 nguyén duong phan biét khong vudt qua 100 ludén chon dude 4 s6 sao cho

trong ching c6 1 s6 bing tong ciia 3 s6 con lai.

Bai 3. (4.0 diém)
Cho ntia duong tron tAm O dudng kinh 4B, trén nlia dudng tron (0) 14y diém C sao cho

cung BC nhod hon cung AC, qua C dung tiép tuyén véi dusng tron (O) cdt 4B tai D. Ké
CH vudng goc v6i AB (H € AB), ké BK vudng goc v6i CD (K €CD); CH cat BK tai E .

a) Ching minh BK + BD < EC.
b) Chting minh BH.AD = AH.BD.

a) ® Tam giac CDE ¢6 BH 1L CE; EK 1. CD nén B la C
tryc tam cua ACDE = BC L ED (1).

e Ta co: K
HAC = HCB (cung phu fo’). u
HAC = BCD (géc tao bdi tisp tuyén va day cung — géc Aw D
noi tiép chén cing cung BC). 4

Do d6: BCD = HCB . E

Suy ra BC la tia phan giac cuia ACDE (2).
Tu (1) va (2) suy ra: ACDE can tai C —— BC la dudng trung truc cuia ED = BE = BD.
Khi d6: BK + BD = BK + BE = EK < EC (vi AEKC vudng tai K).

GV: Lé Hong Quéc " Can cu bu théng minh " Trang 3
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b) Goi I 14 giao diém cta BC va ED.
® Tacé: BH.AD=BH.(AB+ BD)=BH.AB+ BH.BD.

- BH.AB= BC? (do AABC vuong tai C va CH la dudng cao).
- BH.BD = BI.BC (do ABHC « ABID).
Suy ra: BH.AD=BH.AB+ BH.BD = BC* + BI.BC = BC.(BC+CI)=CB.CI (3).

e Tacé: AH.BD= AC.ID (do AAHC « ABID) (4).
AC.ID =CB.CI (do AABC « ACDI) (5).
> Tu (3), (4) va (5) suy ra: BH.AD = AH.BD .

Bai 4. (3.0 diém)

Cho tam gidc ABC vuéng cin tai 4 va M la diém di déng trén BC (M khac B, C).
Hinh chiéu cia M 1én AB, AC lan lugt 1a H va K. Goi I 1a giao diém cta BK va CH.

Chting minh riang dusng thdng IM luén di qua mot diém cd dinh.

e Dung hinh vuéng ABCD. Goi E la giao diém cua HM va CD; F

14 giao diém cta DM va AC. B
e Vi ABHM wvudng can tai H; AMKC vudng can tai K va ti giac

AHMK la hinh chit nhat nén: 1 J

BH = HM = AK va CK = MK = AH . H
Chiing minh duge: ABDH = AABK (c—g—c¢), suy ra BHD = AKB .

Lai c6 AKB+ ABK = 90°, nén BHD + ABK = 90° —— BK | HD (1). i
e Tuong tu, ching minh duge: CH L DK (2).

Tu (1) va (2) suy ra: I 1a tryc tdim cuia ADHK —— DI L HK ().
e Ta c6: ME /| AC nén DME = DFC (so le trong) (3).

Vi AHMK la hinh chi nhat, CEMK la hinh vuéng nén H4A= MK = ME =CK =CE .
Laicé: CD=CA nén CA—CK =CD—-CE < AK = DE .

Khi d6: AAHK = AEMD (c—g—¢) —— AHK = DME (4).

Tu (3) va (4), suy ra: AHK = DFC ma AHK + AKH = 90° nén DKC + AKH = 90°.
Do &6 DM 1 HK (**)

Tit () va (), suy ra: D, I, M thing hang; ma D 14 diém c6 dinh.

» Do d6 duong thadng IM luén di qua mét diém cd dinh.

Bai 5. (2.0 diém)
Tim t&t ca cic gia tri ctia x dé:
4(x—2)(4—x)—|—‘\‘/x—2 +44—x +6x3x —«° <30.

Diéu kién: 2<x<4.
Ap dung b4t ddng thic Cosi, ta co:

° ,4/(x—2)(4—x):\/m. 4 —x g‘/#:L

x—2—i—1_|_1
.4/—x_2<\/x—2—|—1< 2 :x—l—I.
- 2 - 2 4

GV: Lé Hong Quéc " CAn cit bit thong minh "

Trang 4
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4—x+1

—+1
. 44_x§\/4—2x—|—1S 2 _7—x.

2 4
o 6x3x =2:27%° <27+ x* suy ra 6xy3x —x* <27.
Cong vé theo vé ta dugc:

‘{/(x—Z)(4—x)+{‘/x—2 44— x 1 6x3x —%° §1+x1—1+7;x+27:30

Do d6 bat phuong trinh da cho luén ding véi 2<x <4.
> Vay nghiém ctia bat phuong trinh 1a: 2 <x <4.

GV: Lé Hong Quéc " Can cu bu théng minh " Trang 5



