SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI LOP 9 CAP TINH

QUANG NAM NAM HOC 2020 - 2021

—— - Mon thi : Toan
DE CHINH THUC Thaoi gian: 150 phut (khdng ké thoi gian giao dé)
(Dé‘ thi ¢6 01 trang) Ngay thi : 10/4/2021

Cau 1. (4,0 diém)
a) Rut gon cac biéu thuc sau:

3
4(4—\5)
32ﬁ+\/12— 32%—\/12—
A=\/13+30\/4+\/9—4\/§ . B= . 27 .

b) Tim gi4 tri cua tham s m dé phuong trinh (x—1)v/2x—1—mx+m=0 c6 hai nghiém

4(4—\@)3

27

phan biét.
Cau 2. (4,0 diém)
a) Giai phuong trinh 43+ 2x =3x—1+4/4—x.
b) Giéi hé phuong trinh {xz HY Ay +l=0
3x% = p(x—y)? +10y+3=0
Cau 3. (2,5 diém) ‘ 7 ‘

Cho hinh vuong ABCD c6 tam O va canh bang 6¢m, diém M nam trén canh BC.

a) Khi BM =2cm, ha OK vudng goc voi AM tai K. Tinh d6 dai doan thiang OK.

b) Khi diém M thay dbi trén canh BC (M khong tring B va C), diém N thay doi trén
canh CD sao cho MAN = 45 E1a giao diém cua AN va BD. Chirmg minh tam gidc AEM
vudng can va dudng thang MN luén tiép xuc véi mot duong tron cd dinh.

Cau 4. (4,5 diém) , ‘

Cho hai duong tron (O ;R) va (O'; r) tiép xtc ngoai tai 4 (R >r). Dung lan luot hai
tiép tuyén OB, O'C cia hai dudng tron (O';r), (O ;R) sao cho hai tiép diém B, C nim
cung phia dbi voi du’c:rng thang OO'. Tir B v& C?u’c‘mg thang vudng goc véi 00" cit O'C tai
K, tu C v€ duong thang vuong goc véi OO' cat OB tai H.

a) Goi D 1a giao diém cua OB va O'C. Chiing minh DO.BO'= CO.DO' va DA 1a tia
phén giac cua goc ODO".

b) Buong thang AH cat duong tron (O ;R) tai E (E khac A). Chung minh t& gidc OABE
noi tiép dudng tg(‘m. ’ q

¢) Puong thang 4K cat duong tron (O';r) tai F (F khac 4), L 1a giao diém cua BC va
EF. Ching minh BF song song véi CE va 3 diém A, D, L thang hang.

Céu 5. (5,0 diem) , q
a) Tim tat ca cac cap so nguyén (x, y) thoa man dang thirc

X+ +3x* =3y =3xy+6x=0.
b) Cho ba s6 thuc duong x, y,z théa man xyz =1. Tim gi tri 1én nhat ctia biéu thirc
1 1 1
+ + :
x+2yz y+2zx z+2xy

Hovaténthisinh: ..................ccoooiiiiiiin.n. Phong thi: ......... S6 bdo danh: ............
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(Huong dan cham nay co 06 trang)

KY THI HQC SINH GIOI LOP 9 CAP TiNH

Céu Pap an Piém
a) Rt gon cdc biéu thirc sau: A= \/13 +30y4++9—- 42 ,
_ 3 — 3 2,5
. 2\/§+\/12_4(4\/§) . 2\/§_\/12_4(4\/§) ’
B 27 27
2 2
Ta ¢6 A:\/l3+30\/4+\/9—4\/_ :\/13+30\/4+\/(2ﬁ—1)2 0,25
=\/13+30J3+2\/§ = J13+30(v2 +1) 0,5
—43+30v2 =/(5+3V2)? =5+3V2 0,5
_ 3 _ 3
2\/§+\/12—4(4\/§) 2\/5_\/12_4(4\/5)
L 27 3 27
Dit a= b= 0,25
2 2
Suyra @’ +5° =243
3
12 — 12_M
Caul| . ¢ 27 | 4-3 0,25
@sa " 4 E
@ +b =23 < (a+b)’ —3ab(a+b) =23 < (a+b) —(4=B)a+b) =23 0,25
@(a+b)3—4(a+b)+£(a+b)—2ﬁ=o@(a+b—2)[(a+b)(a+b+2)+ﬁ]=o 0.25
<a+b=2(via>0,b>0). Vay B=2. 0,25
b) Tim gid tri cia tham s6 m dé phwong trinh (x—1)2x—1—mx+m=0 ¢6 hai L5
nghiém phdn biét. ’
Diéu kién: x% 0,25
x=1 (thoa)
x=DN2x-1-mx+m=0<(x-1)(V2x-1-m) < 0,5
(=D (e-D(2x=1-m) { =i
m=>0
Vax-l=me{ 24 0,25
iy
m=0 >0
+ Phuong trinh da cho c6 hai nghiém phén biét khi < ,,.2 .4 <:>{ _1 0,5
#1 m#
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Cau 2
4,0 d)

a) Gidi phwong trinh 433+ 2x =3x—1+4J4—x 2,0
s .. 3+2x20 3
biéu kién: & ——<x<4 0,25
4—-x>20 2
43+2x =3x—1+4J4—x < 43+ 2x —J4d—x) =3x—-1(*) 0,25
Do +/3+2x ++/4—x =0 v6 nghiém nén pt(*) twong duong véi phuong trinh 0.5
4(\3+42x —A—x)W3+2x +/4—x) = Bx—D(N3+2x +/4—x) ’
4Gx—1) = Gr (B3 2x t ATy | 0
= x—=1)=03x- +2x + —-X) & 0,5
V3+2x +/4—x =4
o 3x—1:0<:>x:§(th6amﬁn)
0,25
V3+2x +V4—-x =4 = 2J3+2x)(4—-x) =9—x
x=3
< 9x*-38x+33=0< 11 (thda man) 0,25
xX=—
9
. s , . 1 11
Vay phuong trinh da cho ¢6 3 nghi¢m x=§,x=?,x=3. 0,25
2 2 —
b) Gidi hé phicong trinh )* TV "W+ 4y+1=0 20
3x2 = y(x—y)* +10y+3=0
2 2 2
X" +y —xy+4y+1=0 X +)-y(x-y)=-4
2y yzy @(2)y( y)zy (%) 0.5
3x*—y(x—y)"+10y+3=0 3(x+)—y(x—y) =-10y
- Nhéan xét y =0 khong théa hé. 0,25
- Khi y #0: H phuong trinh (*) tuong duong véi hé:
2
x°+1
—(x-y)=-4
(**)
2
3 2 e—yy =210
y
2 , —b=—4
Pat XL 4 x—y=b, khi d6 hé (**) tro thanh: |° 0.5
y 3a—b*=-10
+ Giai hé trén tim dugc: {az_ ,{22_3 0.25
2
a=-2 x+1:_2 x=1 . |x=-3
+ o4y N hoac
b=2 y=-— y=-5
x—y=2
) 3+417 3-J17 0,5
x* +1 x=—r ¥ S L
+{a:_3<:> y =_3<:> 2 hodc 2
b=1 5417 —5-17
x—y=1 y=—— y=—"
2 2
2, .2 _ 201=_,2 _
o Luuy: X +y —xy+4y+1=0 - X +l==y"+xy—-4y
37 —y(x—p)* +10y+3=0  [3(x*+1D)—p(x—»)* +10=0

Thay x*+1=-y* +xy—4y vao phuong trinh th{ hai.
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Cau 3 | Cho hinh vuéng ABCD c6 tdm O va canh bang 6 cm, diém M nam trén canh BC. 2,5
2,50 a) Khi BM =2cm, ha OK vuong goc voi AM tai K. Tinh dé dai doan thcfng OK. 1,0
A D
K
Q
M P c
+ Goi Q la giao diém ctia AM va BD, P 1a trung diém cua MC. Suy ra OP//AM. 0.25
+ Trong tam giac OBP c6 MB = MP va MQ//OP. Suy ra Q la trung diém cua OB. ’
+BD:6\/§:>0Q:6\/§:3\/E, 12: 12+ 12: 1 ~+ 1 zzi
4 2 OK* 04> 0Q (3\5) 32 18 0,5
2
Lok =2 0,25
5
b) Khi diém M thay déi trén canh BC (M khéng trimg B va C), diém N thay doi trén
canh CD sao cho MAN = 45?, E la giao diém ciia AN va BD. Chitng minh tam gigc| 1,5
AEM vuong can va dwong thang MN luon tiep xuc voi mot duwong tron co dinh.
A \
D
E
0,25
N
|
F
H
“-\_‘____; ‘
B M c
(Khéng cé hinh khéng cham diém)
+ MAN = MBE = 45°. Suy ra tt gidc ABME ndi tip. 0,25
Ma ABM =90° nén AEM =90°. Vay tam gisc AEM vudng cin tai E. 0,25
+ Goi F 1a giao diém cta AM va BD. Tuong tu suy ra AFN =90"
+ Goi I 14 giao diém cua EM va FN, H la giao diém cuia A va MN. Suy ra AH vuong | 0,25
g6c voi1 MN.
+ Xét hai tam giac vuong ABM va AHM cé:
AM chung; 0,25
+ AMB = AEB, AEB = AMH (Vi t&t gidc MNEF ndi tiép). Do d6 AMB = AMH
Suy ra hai tam giac vudng 4BM va AHM bang nhau.
Suy ra AH = AB = 6cm (khong d61). 0.5

Do d6 MN ludn cach 4 mot khoang cach bang 6 cm. ‘
Suy ra MN ludn tiép xic voi dudng tron tam A4, ban kinh bang 6 cm.
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Cau 4

Cho hai dwong tron (O ;R) va (O'; r) tiép xiic ngodi tai A (R>r). Dung ldn

4,5 d) liwot hai tiép tuyén OB, O'C ciia hai dwong tron (O';r), (O;R) sao cho hai
tiép diém B, C nam cing phia doi véi dwong thang 00'. Tir B vé dwong thang| 4,5
vudng géc véi 00" cat O'C tai K, tir C vé dwong thang vudng géc véi 00"
cat OB tai H .
a) Goi D la giao diém cua OB va O'C. Chung minh DO.BO'=CO.DO' va 15
DA la tia phdn giac cua goc ODO'. ’
0,25
(Khéng cé hinh vé khéong cham)
Xét hai tam giac ODC va O'DB ¢6: ODC =0'DB; 0,25
+ T gidc 00'BC ndi tip duong tron duong kinh 00’ nén DOC = DO'B. 0,25
Suy ra hai tam giac ODC va O'DB dong dang, do do:
DO _CO , po.so'=co.po 0,25
DO'_BO!
DO CO A0 . e, e
Ta co: = = . Suy ra DA la tia phdn gidc cua goc ODO".
DO' BO' AO' Y pranE & 0.5
b) Puong thang AH cdt dwong tron (O ;R) tai E (E khdc A). Chitng minh tiv gidc L5
OABE ndi tiép dwong tron. ’
+ OCH = 00'C (Cung phu véi O'CH) 0,25
+ 00'C = OBC (Cung chin cung OC) 0,25
Suy ra OCH =O0BC. Suy ra hai tam giac OCH, OBC dong dang 0,25
oC OB 04 OB
OH _oc_oH_od ‘ 0:25
Suy ra hai tam gidc OHA, OAB dong dang. 0,25
— OAH = OBA hay OEA =0BA. Vay ti giac OABE ndi tiép trong dudng tron. 0,25
¢) Puong thang AK cat dieong tron (O';r) tai F (F khdc A), L la giao diém ciia BC
va EF. Chitng minh BF song song véi CE va 3 diém A, D, L thang hang. 1,5
EOB = EAB=180" — OAE —0' AB =180° — OBA—0'BA = 90" 0,5
Ma OBO'=90° nén OE // O’B . Tuong tu O’F // OC. Suy ra EOC = BO'F 0,25
Lai c6: hai tam gidac EOC va BO’F 1a hai tam giac can. Suy ra ECO = BFO' 0.25
Hon nita OE // O’B nén BFJ/ EC (luwuy O’B //OE) :
LC _EC_OE 04 _OC _DC 025
LB BF O'B 0'A O'B DB ’
Suy ra DL la tia phan giac ctua goc BDC. Suy ra 4, D, L thang hang. 0,25

Trang 4/6




Caus

a) Tim tdt ca cdc cdp sé nguyén (x,y) théa man dang thic

X+ +3x"=3y" =3xy+6x=0. 3,0
X+ +3x7 =3y =3xp+6x=0
&S (X +3x° +3x+ D)+ (3’ =3y* +3y-1)-3xy+3x-3y=0
S (x+1)Y +(y-1° =3(x+1)(y-1)-3=0 0.5
<:>[(x+1)+(y—1)]3—3(x+1)(y—1)[(x+1)+(y—1)]—3(x+1)(y—1)—3=O
bat a=(x+D)+(y-1),b=(x+1)(y—-1)
Khi dé ta co: @ —3ab—3b—3=0<> @’ =3 =3b(a+1) 0.25
Suyra @’ ~3=[(a’ +1)-4]i(a+1) = 4i(a+1) 0,25
+ Véi a+1=—4c>a=—5:>b=% (khong thoa) 0,25
+ Véi a+1:—1<:>a:—2:>b:% (khong thoa) 0,25
+ Vi a+1:2<:>a:1:b:—% (khong thoa) 0,25
+ Véi a+1=1<a=0=b=-1.Tim dugc (x,y)=(0,0); (x,y)=(-2,2) 0,5
+ Véia+l=4<a=3=b=2. Timduoc (x,y)=(0,3); (x,y)=(1,2) 0,5
+ Véi a+1=—2<a=-3=b=5 (khong ton tai x, y) 0,25
b) Cho ba so thuc dwong x,y,z thoa man xyz=1. Tim gia tri [on nhat cua biéu
thirc A= ! + ! + L 2,0
x+2yz y+4+2zx z+2xy
Taco: A=y L 1 ¥ [y | Z 0.25
X+2yz y+4+2zx z4+2xy x+2 y +2 z7+2 ’
1 1
P 42=( D)+ 22+l > <> =—(1— ]
X +2 2x+1 2 2x+1 05
Tuong tu : zy Sl 1- ! ,ZZ Sl(l— ! j
y +2 2 2y+1) z2+2 2 2z+1
SuyraAsz—l ! + ! + ! 0,25
2 2\ 2x+1 2y+1 2z+1
Détxzﬁ,yzé,z:s(a,b,c>0).
b c a 0.25
1 1 1 b c a ’
+ + = +
2x+1 2y+1 2z+1 2a+b 2b+c 2c+a
2 2 2 2
_ b - c - a > 2(a—i-b+cz) -
2ab+b° 2bc+c” 2ca+a” 2ab+b"+2bc+c” +2ca+a 0.5
2 2 2 2 b
(Chitmg minh duge BBT: T4 "= K05 (AR o oi i 56 duong) - 0,25)
X y z X+y+z
Suy ra AS%—%.lzl (Dau bang xay rakhi a=b=c hay x=y=z=1) 0.25

Viy gid tri 16n nhit ciia 4 bang 1.
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Nhén xét: Dit x=a’, y=b", z=x" (a,b,c>0,abc=1)
1 1 1 abc abc abc
+ + = + +
2x+1 2y+1 2z+1 2a’+abc 2b’+abc 2c’ +abc
_ bc L_ca ab _ (be)’ N (ca)’ N (ab)’
2a> +bc 2b*+ca 2c*+ab 2.caab+(bc)’  2.abbc+(ca)’  2.bc.ca+(ab)
S (bc+ca+ab)’
~ 2.ca.ab+(bc)’ +2.abbc+(ca)’ +2.be.ca+(ab)’
_(bc+ca+ab)®
- (bc +ca+ab)’ -

Ghi chu: Néu hoc sinh ¢6 cach giai khac ding thi Ban Giam khao thao luan va théng nhat
thang diém cho phu hop v6i Hudng dan cham.
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