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PHONG GIAO DUC VA PAO TAO PE THI HOC SINH GIOI LGP 9
THI XA HOAI NHON Nam hoc: 2020 — 2021
Mbn: TOAN — Ngay thi: 04/12/2020
Thoi gian lam bai: 150 phiit (khong ké'thoi gian phit dé)

e chinh thitd

Bai 1. (4.5 diém)
Rit gon cac biéu thic:

a) A:\/\/E—\/3—\/29—12\/§ :
b) B =370 —/4901 +3/70 + /4901 .

1 1 1 1
c) C= + + o+ .
242 32423 43434 100499 +99+/100

Bai 2. (4.5 diém)

a’ + b
ab
b) Cho ba s6 nguyén a, b, c va M =(a+b)(b+c)(c+a)—abc. Chiing minh rang:

" Néu (a+b+c) ‘4 thi M :4 "
¢) Tim s6 abced bist abed ' 3 va abc—bda = 650.

a) Cho a, b N". Tinh gié tri ctia biéu thtc: 4= , biét A c6 gia tri nguyén.

Bai 3. (4.0 diém)
a) Giai phuong trinh: 4x? +9y+1=3x+6,/xy .

b) Cho hai s6 duong x, y thda méan: x+ y=1. Tim gi4 tri nho nh&t cta biéu thic:
2

1Yy 1
A:[x—i——] —l—[y—i—— .
x y

Bai 4. (3.0 diém)
Cho ntia dudng tron tAm O dudng kinh AB. Goi I 14 mét diém trén nta dudng tron tAm
O (I khac 4 va B).Vé duong tron tam I tiép xtc v6i AB tai H.Tu A va B vé hai tiép
tuyén véi dudng tron tAm I, tiép xic v6i duong tron tAm 7 1an lugt tai C va D.
a) Chiing minh C, I, D thing hang.

2
b) Chiing minh AC.BD — Cf .

Bai 5. (4.0 diém)

a) Cho tam giac ABC c6 duong phan giac trong AD (D thudc BC) sao cho BD=a va
CD=b (v6i a>b). Tiép tuyén tai 4 cta dudng tron ngoai tiép tam giac ABC cat tia BC
tai M . Tinh MA theo a va b.

b) Cho ntia dudng tron tdm O, dudng kinh AB=2R va M 1a mét diém thudc nta dudng
tron (khac 4 va B). Tiép tuyén cua (O) tal M cét cac tiép tuyén tai 4 va B cua (0) lan
lugt tai cac diém C va D. Tim gia tri nhd nh4t cia téng dién tich cia hai tam giac ACM
va BDM .

GV: Lé Hong Quéc " Can ci bu théng minh " Trang 1
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Bai 1. (4.5 diém)
Rt gon cac biéu thic:

a) A:\/\/g—\/3—\/29—12«/§ .
b) B=3/70 — 4901 +3/70 + /4901 .

1 1 1 1
¢) C= + + +.F )
2442 32423 43+3V4 100+/99 + 99100

a) Ta co: A= \/f J3-29-125 \/ \/ \/2\f V5 -\3-25+3

SN TN 4
b) Ta cé: 33:140+3g/(7o-@)(70+@).(#70—\/m+%/70+\/M)

© B’ +3B—140=0+ B*~125+3B—15=0< (B—5)(B* +5B+28)=0

B-5=0 F=>
= B2+5B+28=0® [B+§] +84—7:0 (v6 nghiém )
Vay B=5.
c) Ta co: ! \/ﬁ ‘/— 1 _;_
(n+1)JZ+anT1 &W(ﬁm) N CES R i e

1 1 1 1 1 1 1 1 1 9

IR A e S e e S S S T

Ap dung ta dugc: C =

Bai 2. (4.5 diém)

a’ +b
ab
b) Cho ba s6 nguyén a, b, c va M =(a+b)(b+c)(c+a)—abc. Chiing minh rang:

" Néu (a+b+c) :4 thi M:4 "
¢) Tim 8 abed biét abed 3 va abc —bda = 650.

a) Cho a, be N". Tinh gia tri cta biéu thic: 4= , biét A c6 gia tri nguyén.

a=d.m . .
a)Détd:UCLN(a,b),suyra: {b 4 ;V61(m,n)zlvém, n,deN .
=dn
2 2 2 2 2 2
Khid()A:d .m2+d n_m +n .
d“.mn m.n
Vi 4 c6 gia tri nguyén nén
, . m+n’ im=n‘m m:n
m'+n’ imn——i ,. »md (mn)=1={""" ——m=n.
m+n n=m:n n:m
2 2 2
Vay A4="1T0_2m_,
m.n m

b) Tacé: M =(a+b)(b+c)(c+a)—abc
:(a—f—b—l—c—c)(ab—i—bc—l—ca—i—cz>—abc

GV: Lé Hong Quéc " Can ci bu théng minh " Trang 2
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:(a+b-l—c)(ab—i—bc—i—ca)-l—(a-l—b—i—c)cz—(ab-l—bc-l—ca-i—cZ)c—abc
:<a+b—|—c)(ab+bc+ca)—2abc.
Vi (a+b+c)’4 nén trong ba s6 a, b, ¢ phai c6 it nhat mot s6 chdn —— 2abc i 4.
Vay M : 4.
¢) Vi abc —bda = 650 ma 650 1a s6 tron chucnén c=a.
Suy ra ab—bd =65 <> 10a+b—106—d = 65 <> 10a = 65+ 95+ d > 74 (do b>1).
Laic6 106 <90 ——a=28; 9.

b=1
0V61az8:>9b+d:15%{d 6 . Khi d6 abcd = 8186 / 3. Do d6 truong hgp nay loai.

b=2
e V6ia=9 :>9b—|—d:15%{d . . Khi d6 abcd =9297 : 3. Do d6 trudng hgp nay thoa.

Vay s6 can tim la: 9297.

Bai 3. (4.0 diém)
a) Giai phuong trinh: 4x? +9y+1=3x+6,/xy .
b) Cho hai s duong x, y thda méan: x+ y=1. Tim gia tri nhd nh4t cta biéu thic:
1Y 1)
A:[x—l—— -l-[y—i——] ;
X Yy

a) Diéu kién xy >0.

® Truong hop 1: x =0, ta dudc phuong trinh: 9y—|—1:0<:>y:—l

Do d6, trong truong hgp nay phuong trinh ¢6 nghiém la: (x;y)= [O;—é] :

2
® Truong hop 2: y =0, ta dugc phuong trinh: 4x”> +1=3x & [Zx —%] +£: 0 (v6 nghiém).

Do d6, trong truong hgp nay phuong trinh vo6 nghiém.
® Truong hop 3: x>0, y>0. Khi dé6
4%+ 9y +1=3x +6\0 & 4x* —4x 1149y —6xy +x =0 (21 +(3y V) =
(22 -1 >0 {2x—1:0 1 . 1
, — —vay=—.
(3Jy —x) >0

&x= =
3Jy —vx =0 2 18
Do d6, trong truong hgp nay phuong trinh c¢6 nghiém la: (x;y)= [% %]

Vi

® Truong hop 4: x <0, y <0. Khi d6

4% +9y+1=3x+60 & 4x* —4x 1149y +6yy +x=0& (22 1) +(3Jy V=) =
(2x-1 >0 2x—1=0
(35@)220%{3@—F0
Do d6, trong truong hgp nay phuong trinh vo6 nghiém.

0;—1].
9

GV: Lé Hong Quéc " Can ci bu théng minh " Trang 3

Vi hé nay vo nghiém.

» Vay nghiém cua phuong trinh la: (x;y)= [%,%],
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b) Véi x, y duong va x+y =1, ta cé: P:x2+y2+iz+%+4:(x2+y2).[1+ 21 2]-1—4.
x Yy Xy
2
e Ta co: x2_|_y22<x—;y) x+y=1 x2+yz Z%

® Lai cé: 1:(x+y)224xy,suyra L24% —>16.

Xy Xy

Do d6 P> .(1+16)+4:§, ddng thic xay ra (:)x:y:%.

N | =

min

> Vay P_ :%,Xéyrakhivéchikhi x:y:%.

Bai 4. (3.0 diém)
Cho ntia dudng tron tAm O dudng kinh AB. Goi I 1a mot diém trén nta dudng tron tAm
O (I khac 4 va B). Vé duong tron tam I tiép xtc v6i AB tai H.Tu A va B vé hai tiép
tuyén v6i duong tron tAm I, ti€p xtc véi duong tron taAm 7 1an lugt tai C va D.
a) Ching minh C, I, D thing hang.

2
b) Chitng minh AC.BD — Cf .

a) * Vi BH, BD la tiép tuyén cua duong tron (I) nén IB
14 tia phan giac ctia HID =1, =1, .

e Vi AC, AH la tiép tuyén cua dudng tron (/) nén I4 la
tia phan giac cta CIH =1, =1, .

® Vi AA4IB ¢6 AB la duong kinh cua dudng tron (O) va I
nam trén dudng tron (O) —  AIB=90°=> j; + j; =90°.
Dodé6 I, +1,+1,+1,=180° —— C, I, D théng hang.

b) ® Tam giac AIB vudng tai I ¢6 IH la duong cao nén . P
IH® = HA.HB. .

eVi C, I, D thdng hang ma I 14 tAm caa duong tron nén CD 1a dudng kinh = IH = CTD

e Vi BH, BD 1a tiép tuyén cua dudng tron (/) nén HB= BD.
® Vi AC, AH 1a tiép tuyén ctua duong tron (1) nén HA = AC.

2 2
» Do &6 IH?> = HA.HB < [CTD] = AC.BD < AC.BD = Cf .

Bai 5. (4.0 diém)

a) Cho tam giac ABC c6 duong phan giac trong AD (D thudc BC) sao cho BD=a va
CD=b (v6i a>b). Tiép tuyén tai 4 ctua dudng tron ngoai tiép tam giac ABC cat tia BC
tai M . Tinh MA theo a va b.

b) Cho ntia dudng tron tAm O, dudng kinh AB=2R va M 1a mot diém thudc nia dudng
tron (khac 4 va B). Tiép tuyén cua (O) tai M cét cac tiép tuyén tai 4 va B cua (0) lan
lugt tai cac diém C va D. Tim gia tri nhd nhét clia téng dién tich cia hai tam giac ACM
va BDM .

GV: Lé Hong Quéc " Can ci bu théng minh " Trang 4
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a) ® Ta c6: MAC la goc tao bdi tia tiép tuyén va day cung

va ABC la gbc noi tiép cung chan mot cung = MAC = ABC .

® Vi 4D la duong phan giac cua AABC = AC_DC é

AB DB a
o Xét AMAC va AMBA , ta co:
MAC = ABC (chting minh trén)
AMB chung. - @
Do d6 AMAC «» AMBA (g - ) -
MA MC AC b MC MC MA ¥
Suy ra = = = - . -
MB MA AB a MB MA MB a
b b b’ b’ b
@MC:MB.—ZZ(MC+a+b).—2<:)MC[I——Z]:(a+b).—2(:>MC: .
a a a a a—>b
Ta co: ]MC:é MA:a'MC: ab .
MA a b a—>b

b) Ta c6: CA=CM va DB= DM (tinh chat 2 tiép tuyén cit nhau). D

Ta c6: CD=CM + MD——CD = AC + BD. i

Ké MH | AB (H € AB), khi &6 MH < MO=R. AR A

TG ABDC 1a hinh thang vuéng nén CD > AB=2R. c ; b

) (AC+BD).AB CD.AB _ AB’ 2 Al B

Ta c6: S ,5pe = 3 = > ) =2R". \ H O 1

/
MH.AB = MO.AB R A
Samas = 2 < 2 =R’ N T

Do do Sacare TSapsm = Susco — Samus = 2R*-R*=R’.
Dgu "="xayrakhi H=0 < M la diém chinh gitia cung 4B.
Vay Sucus +Sapp, dat gia tri nhé nhat bing R? khi M 1a diém chinh giita cung AB.

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



