SO GD&DPT HAI DUONG KY THI CHON HQC SINH GIOI TINH
LGP 9 THCS NAM HOQC 2016-2017
PE CHINH THUC MON THI: TOAN
Thoi gian 1am bai: 150 phut
(Dé thi ¢6 01 trang)

Ciu 1 (2,0 diém).
a) Cho biéu thirc P = \/l—x +(1-x)V1-x* + \/1—x —(1-x)V1-x* voi -1<x<1,

Tinh gia tri cta biéu thirc P khi x = 1
2017
b) Cho a, b, ¢ 1a ba sé thuc khong 4m thod man a+b+c=+a ++b +c=2.
Chung minh rang: Ja + Vb + e = 2

1+a 1+b 1+C_\/(1+a)(1+b)(1+c)

Cau2 (2,0 diém).  a) Giai phuong trinh: 2x% — 2x +1 = (2x +1)(\/x2 X +2 —1)
x? +(y+l)2 =Xy+X+1

b) Giai hé phuong trinh:
2x° =x+y+1

Ciu 3 (2,0 diém).

a) Tim cac cap s6 nguyén (x; y) thoa man: 2x2 +2y? +3x —6y =5xy —7.

b) Tim tat ca cac b tu nhién n sao cho n?+2n++/n?+2n+18 +9 14 sé chinh phuong.
Ciu 4 (3,0 diém).

1) Cho tam gi4c nhon ABC (AB<AC) noi tiép duong tron (O,R). Cac dudng cao AD, BE, CF cit nhau
tai H (D thudc BC, E thudoc CA, F thuoc AB). Tia EF cit tia CB tai P, AP cit duong tron (O,R) tai M

(M khéac A).
a) Chimg minh rang: PE.PF = PM.PA va AM vuéng goc véi HM.

b) Cho canh BC ¢ dinh, diém A di chuyén trén cung 16n BC. X&c dinh vi tri cia A dé dién tich

A BHC dat gi4 tri 16n nhét.

2) Cho tam giac ABC c6 goc A nhon, noi tiép dudng tron tam O. Mot diém | chuyén dong trén cung

BC khong chira diém A (I khong tring véi B va C). Puong thang vudng goc véi IB tai | cat duong

thang AC tai E, duong thang vudng goc voi IC tai | cat duong thang AB tai F. Chirng minh rang duong

thang EF ludn di qua mot diém cd dinh.
Céu 5 (1,0 diém). Cho a, b, ¢ 13 ba sd thuc duong thoa méan a? +b? +¢? =3.

a? +3ab+b? N b? +3bc + ¢? . ¢’ +3ca+a’
J6a’ +8ab+11b2 +/6b%+8bc+11c> +/6¢? +8ca +11a°

***************Hé’t***************

Chung minh rang:




SO GD&PT HAI DUONG HUONG DAN CHAM MON TOAN
KY THI CHQN HQC SINH GIOI TiNH
LOP 9 THCS NAM HQC 2016-2017
Huéng din chim gom: 06 trang

Lwu y: Diém toan bai lay diém 1é dén 0,25; thi sinh 1am cach khac ding vén cho diém tbi da.

Cau Ndi dung Pi¢m

Cho biéu thirc P:\/l—x+(1—x)\/1—x2 +\/1—x—(1—x)\/1—x2 voi —1<x <1,

Tinh gid tri ciia biéu thire P khi x = —i

2017

PZ\/l x+(1- \/:ﬂ/l x—(1- X\/:
:J(l-x>(1+M)+J<l_x)(l_m)

1 =(1-x) (Jnﬁ#l—ﬁJ (Vi 1-x>0) 025
Suy ra PZ:(I_X)(\/H\/E“/P@T
S (I e T S e

(1—x)[2+2,/1—(1—x2)}
=2(1-x)(1+[x])

Néu x<0 suy ra P’ :2(1—74)(1—)4):2(1—)4)2

Ma P = 1%+ L—X)VI-X? +y/1-X—(L-x)VI-x* >0 0,25
=P=v2(1-x) (Vi 1-x>0)

Vi xsz<0 nén gia tri ctia biéu thirc P khi x—ﬁ la P= \/_[1 Flﬂj_igijf 0,25
Cho a, b, ¢ a ba s6 thuc khéng ém thod mén a+b+c:JE+ b+\/6=2. Lo
Chtime minh rimge N o NBAC 2 ’

ung minh rang:

1+a 14b  1+c \/(1+a)(1+b)(1+c)
Dat\/gzx;\/B=y,\/E=z thi x> +y°+2° =x+y+z=2
2 2,2, 52 2 0,25
= 2(Xy+yz+2zx)=(X+y+2) —(x +y*+z ):2 -2=2
= Xy+yz+zx=1
=l+a=Xxy+yz+zx+x* =(X+y)(x+2z) 0.25
b | Tuong tu ta co: 1+b=(y+z)(y+x);1+c=(z+x)(z+y)
\/_ \/_ Je X + y + A 0,25

T l+a 1+b 14c (x+y)(x+z) (y+z)(y+x) (z+x)(z+Yy)




_ X(y+z)+y(z+x)+z(x+y)

(x+y)(y+2z)(z+x)
2(xy+yz+zx) 2.1 _ 0,25
(x+y)(y+2)(z+x) [(1+a)(1+b)(1+c)
Gidi phicong trinh: 2x% — 2x +1= (2x +1)(\/x2 X 12 —1) 1,0
2x2—2x+1=(2x+1)(\/x2—x+2—1)
<:>(x2—x+2)+x2—x—1:(2x+1)(\/x2—x+2—1) (1) 0,25
Détt:\/XZ—X+2—1:>X2—X+2:(t+1)2
Thay vao pt(1) taco pt: (t +1)2 +x*—x—-1=(2x+t
sa | ©P+2t+1+ X —x-1=(2x+D)t < t* + 2t + x> —x—-2xt—t=0 028
<:>(t—x)2+t—x:0<:>(t—x)(t—x+1)=0 ’
t=x
&
t=x-1
x=>-1
Véi t=x tacopt: X*—X+2-1=x < )
X2 —Xx+2=(x+1) 025
x> -1 x=>-1 1
Sam , & 1 & X==
X"=X+2=X"+2x+1 X:§ 3
g , ; x>0
Véi t=x-1 taco pt: X"=X+2-1=Xx-1<19 , )
X" =X+2=X
{XZO 0,25
< &S X=2 :
X=2
Vay phuong trinh (1) c6 2 nghiém X =2, X:%.
X2 +(y+1)° =xy+x+1
Giai hé phwong trinh: (y ) Y 1) 1,0
2x° =x+y+1
x2+(y+1)" =x(y+1)=1
Q) o ) =x(y+1) 0.25
2x* =x+y+1
bat y + 1 =t hé trén tr¢ thanh
2b x24t2oxt=1 [X*+tP-xt=1 0,25
&
2x° =X +1 2x° = (X +1)(X* +t* - xt)
X2+tP-xt=1 [xX?+t?-xt=1 [x?’=1 [x=t=1
= = = = 0,25
2x* =x% -t X =t X=t X=t=-1
Véi x=t=1 thi (x;y)=(1; 0) 0,25

Vi x=t=-1 thi (x;y)=(-1;-2)
Vay nghiém cua hé phuong trinh: (x; y) 1a (1; 0),(-1; -2).




3a

Tim cdc cdp s6 nguyén (X;y) thod méan: 2X* +2y* +3X —6y =5xy —7. Q)

1,0

Taco (1) < 2x* +2y° +3x -6y —bxy =—7
& 2X2 —AXy +2y* — Xy +3Xx -6y =—7
& 2x(x-2y)+y(2y—x)+3(x-2y)=-7
& (x-2y)(2x-y+3)=-7

0,25

Vi x, yeZ suyra (x-2y); (2x-y+3)eZ
Ta c6 -7=(-1).7=1.(-7) nén ta co6 cac truong hop sau:

0,25

+ THI: {X_Zy:_l {X:

=
2X-y+3=7 y=

X-2y=7 X=-5 N
= (Thoa man)
2Xx—-y+3=-1 y=-6

3
5 (Thoa man)

+ TH2: {

0,25

(Thoa man)

x-2y=1 X=—7
+ TH3: =

2X—-y+3=—7 y=—

X—2y=—7 x=1 .
= (Thoa man)
2Xx-y+3=1 4

+ TH4: {

Vay céc cdp s6 nguyén (X;y) can tim la:
(3;2),(-5;-6), (-7;-4), (1;4).

0,25

3b

Tim tdt ca cdc sé tw nhién n sao cho N° +2n ++/n> +2n+18 +9 ld s6 chinh phwong.

1,0

Tacd n® +2n++/n° +2n +18 +91a s6 chinh phuong
Ma n’+2n+9eN,Vn e Nsuyra +n>+2n+18 14 s6 tw nhién

bat Vn*+2n+18 =k (ke N)

= n?+2n+18 =Kk
Sn+2n+1+17=kK &(n+1)+17=K

0,25

< K-(n+1)° =17
<(k+n+1)k-n-1)=17

0,25

Vik, n déu 1 sb ty nhién nén k+n+ 1 >k - n-1, dong thoi k > n nén:
(k+n+1)k-n-1)=17.1

0,25

K+n+1=17 k+n=16 k=9
‘:’{k—n—1=1 ‘:’{k—nzz ‘:’{n=7

T dotaco N°+2n++n°+2n+18 +9=81=9° (Thoa man). Viy n=7

0,25

Cho tam gidc nhon ABC (AB<AC) néi tiép dwong tron (O,R). Céc dwong cao AD, BE, CF cat nhau
tai H (D thuoc BC, E thuoc CA, F thuoc AB). Tia EF cat tia CB tai P, AP cdt duong tron (O,R) tai
M (M khac A).

a) Chitng minh rang: PE.PF = PM.PA va AM vudng goc véi HM.

1,25




A
M E
| o)
i o c
4(1a)
K
Do BE, CF la dudng cao cua tam giac ABC suy ra BFC = BEC =90° 0.25
= T\ gidc BFEC ndi tiép = PBF = PEC '
.y : . . 3 PB PF
Tur do co: Hai tam giac APBF va APEC dong dang (g-9) = — =—=PEPF=PB.PC (1
g gdang (g0)= - =5 @ 0.25
T gidc AMBC noi tiép = PBM = PAC.
Tir d6 ¢6: Hai tam giac APBM va APAC dong dang (g-g) = g = % = PBPC=PM.PA (2) 0,25
Tu (1) va (2) suy ra PE.PF=PM.PA (dpcm).
Taco PEPF=PMPA (CM phan a) = PE _PA
PM PF 025
= Hai tam gi4ac APMF va APEA dong dang = PMF = PEA ’
= Tu gidc AMFE noi tiép (3)
Do AEH = AFH =90° suy ra tir giac AEHF n6i tiép duong tron duong kinh AH(4).
T (3) va (4) tacod 5 diem A, M, F, H, E cung thuoc duong tron duong kinh AH. 0,25
= AMH =90° (goc ndi tiép chén nira dudng tron) = AM L HM (dpcm). 7
b) Cho canh BC co d‘_inh,,d‘iém A di chuyén trén cung lon BC. Xac dinh vi tri cua A dé dién tich
A BHC dat gia tri [on nhat. 1,0
K¢ duong kinh AK cua duong tron (O; R). Goi N la trung diém cua canh BC.
Cht’rng minh tir giac BHCK 1a hinh binh hanh. i 0,25
Ma diém N la trung diém ctua BC nén N ciing la trung diém cua HK
=> ON la duong trung binh cua tam giac KAH => AH = 2.0N
K¢ OI vudng goc v6i AD (I thuc AD) suy ra tir giac OIDN la hinh chit nhat = OI=DN, ON=DI
Ap dung dinh 1y pytago vao tam gidc AIO vudng tai I ta co: 0,25
Al> = AO* -0l =R* - DN? = Al =4/R* - DN? = AD=Al+ID=+R*-DN? +ON
4(1b) Do do . . . .
Sarc =5 BCHD =2 BC(AD-AH)=> |3<:(\/R2 “DN? +ON —2.0N) - EBc:( R?— DN? —ON) 0.5
Do BC, R, ON khong dbi suy ra S, dat gia tri 16n nhat khi DN dat gia tri nho nhét
0,25

Ma AB<AC suy ra diém A chuyén dong trén cung nhé A’B (A’ 1a diém chinh giita cung 16n BC)
va A khong trung voi A’

Suy ra diém D chuyén dong trén doan NB va D khong trang véi N do d6 khong tim dugc gia tri
nho nhat ciia DN
Hay khong tim duogc vi tri diém A dé dién tich tam giac BHC dat gia tri 16n nhéat.




4(2)

Cho tam giac ABC nhon, noi tiép dwong tron tam O, mét diém I chuyén dong trén cung BC khong
chira diém A (I khong trung voi B va C). Duong thang vuong goc voi IB tai I cat dwong thang AC
tai E, dwong thang vuong goc voi IC tai I cat dwong thang AB tai F. Chumg minh rang duong thang

0,75

A

EF luon di qua mot diem co dinh.
‘ F

Goi K 1a diém d6i ximg cta I qua EF.

Xét truong hop diém K trung véi diém A

Khi d6 KI 1a day cung cua (O)

Ma EF la duong trung truc cua KI suy ra EF di qua O

0,25

Xét truong hop diém K khong tring véi A.
Tacé CIF+BIE =90°2 =180°
= EIF+BIC =180°
Do tir gidc ABIC ndi tiép suy ra BAC + BIC =180°
Tir d6 ta c6 BAC = EIF = EIF = EAF
EKF = EIF (Do I va K ddi ximg qua EF)

= EKF = EAF suyra bon diém’A, K, E, F cung thudc Ip(f)t duong tron.
Khi d6 ta thu dugc hodc c6 tir gidc AKFE ndi ti€p hoac c6 AKEF noi ti€p

0,25

Khong mét tinh tong quat gia sit AKFE ndi tiép
= KAF = KEF (cung chin KF ) = KAB = KEF (1)
IEF = KEF (Do K va I d6i xting qua EF) (2)
IEF=BIK (cung phu KIE) (3)
Tu (1), (2), 3) = KAB=BIK
= AKBI 1a tir gidc ndi tiép suy ra K ndm trén duong tron (O)
Suy ra KI 1a day cung cuia (O)
Ma EF la duong trung tryc cia KI = E, O, F thang hang
Vay duong thang EF ludn di qua diém O c6 dinh.

0,25




Cho a, b, ¢ /d ba s6 thuc dwong thod man a° +b’ +¢® =3.
a’+3ab+Db’ b*+3bc+c’ ¢’ +3ca+a’

CMR: + +
J6a?+8ab+11b2 +/6b?+8bc+11c? +/6¢% +8ca +11a°

<3.(1)

1,0

Dit vé trai cua (1) 1a M.

Ta c6: 6a2 +8ab+11b% = (2a+3b)? +2(a—b)? > (2a+3b)2, diu “=" ¢6 khi a=b

0,25
Suyra: +6a2+8ab+11b? >2a+3b >0 ma a®+3ab+b2>0 va,b>0
a® +3ab +b? a® +3ab +b?
= < :
J6a?+8ab+11b>  2a+3b
2 2
Ta chitng minh: a“+3ab+b < 3a+2b
2a+3b 5
That vy : (*) <> 5(a” +3ab+b*) < (2a+3b)(3a+2b) < (a—h)* 20 (luén dung) ;
DAu “=" ¢6 khi a=b.
0,25
., a’+3ab+b? 3a+2b
Do do6: <
J6a?+8ab+11b?> 5
b® +3bc +c? 3b+2c  c¢*+3ca+a’ 3c+2a

Tuong tu: < ; <

\/6b? +80c +11c? 5 \J6c? +8ca +11a 5 0.95
Cong vé véi vé cia ba BDT cuing chiéu trén ta duge: M < 3a; 20 + 30 ; 2 + 3C;2a =a+b+c
Taco: (a+b+c)>=a®+b*+c”+(2ab+2bc+2ca) <a’+b® +c? +(a® +b?) + (b* +c®) +(c* +a°)

= 32’ +3p*+3c?=9. Do d6: a+b+c<3. 0,25

Vay M<3, ddu ding thic co khia=b=c=1.




