UBND TINH BAC NINH PE THI CHON HQC SINH GIOI CAP TINH
SO GIAO DUC VA PAO TAO NAM HOQC 2020 - 2021
Mon thi: TOAN 9
Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THU'C

Cau 1 (4,0 diém)
2
1.Ch0£+1+£=1Vé£+£+£:0.Chfmgminhr§ng:x—2+
a b c X y z a b ¢

2x+2+x\/;—l_x x+1
o ox=Jx x4y
a. Rut gon P .

b. Tim gi tri nh6 nhat ciia P khi x>4.

Cau 2 (2,0 diém): (;ho phuong trinh: 22— 2mz +m
1. Tim m dé phuong trinh c6 hai nghi¢m.

y .z
—2+—:1.

2

2. Cho biéu thitc P =

2 _m—6=0 (m latham sd).
2. Véi gia tri nao cua m thi phuong trinh ¢6 hai nghiém =z, va z, sao cho |x]| + |x2| =38.
Cau 3 (4,0 diém)
2+ oy +x =22y + 2y + 2y

1. Giai h¢ phuong trinh: .
{x+1+\/4y2 —dz+1=3\2y
2. Tim céc sb tu nhién 2,9,z saocho z° +y* + 2> +3 < xy + 3y + 2z
Céu 4 (2,0 diém): Cho ba s6 duong a, b, ¢ théa min a +b+ ¢ =9. Tim gia tri nho nhat cta biéu

a N b N c
Vb +50" —3b+18 N +5¢2 —3c+18  a® +5a> —3a +18
Cau 5 (6,0 diém): Cho tam giac ABC vuodng tai A (AB < AC) ngoai tiép dudng tron tam O.

thac: P =

Goi D,E,F lan luot 1a tiép diém cua (0) v6i cac canh AB,AC,BC . Puong thaing BO cit cac
duong thang EF, DF lan luot tai I, K.

1. Tinh s6 do goc BIF .

2. Gia st M la diém di chuyén trén doan CFE.

a. Khi AM = AB, goi H la giao diém ciia BM va EF . Ching minh rang ba diém 4,0, H
thang hang.

b. Goi N 1a giao diém cta dudng thing BM vé6i cung nho EF cua (O); P,Q lan luot la
hinh chiéu ctia N trén cac duong :chéng DE va DF . ’

Xac dinh vi tri diém M dé do dai doan thang P() 16n nhat.
Cau 6 (2,0 diém) 7 7 ‘ ‘

1. Cho 19 diém trong d6 khong co 3 di€m nao thang hang nam trong mot hinh lyc giac déu
c6 canh bang 1. Chirng minh rang ludn ton tai mot tam giac ¢6 it nhat mot goc khong 16n hon 45°

- \ NPT . 3
va nam trong duong tron c6 ban kinh nho hon 3

abe —1

1))

2. Tim cac sb ty nhién a, b, ¢ thébamin 1<a<b<cva P = nhan

gia tri nguyén.

Hova tén thi Sinh :.......ccccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn. S6 bdo danh: ... .......ococeeveeen....



UBND TINH BAC NINH HUONG DAN CHAM
SO GIAO DUC VA PAO TAO PE THI CHQON HQC SINH GIOI CAP TINH
NAM HQC 2020 - 2021

Mon thi: TOAN 9

Céu 1 Pap an | Piém
X z b . x2 2 ZZ
e Cho—+l+—:1Va‘1£+—+£=0.Ch1’mgminhréng —+y—2+—=1
1,5 diém a b ¢ x y z a b ¢
bK: xyzabc # 0.
+bxz+
Tu g+2+£=0®ayz bxz XY _o <ayz+bxz+cxy=0 0.5
x y z xyz
2 2 2
Ta co £+y+__1<:>(_+y+ . —1<:>x—+y—2+z—2+2(ﬂ+£+£):1 0.5
a b c a b c a- b ¢ ab ac bc
x>y Z cxy+bxz+ayz x>y Z
(3—2 —2+—2+2 :1@—2+—2+—2:1 0.5
a b ¢ abc a b ¢
. 2x+2 -1 +1
5 | Chobiéuthic P=== REA T
5 xs wids
2,5diém | , Ryt gon P.
b.Tim gié tri nho nhat ciia P khi x>4 .
a. Pidu kien: & > 0@ # 1. o5
e 2x+2 (\F Dx+Vx+1)  (r+Da-vx+1) '
Jx Jr(x-1) Jx(x +1) 0.5
P_2x+2+x+\/;+1_x—\/;+1_2x+2\/;+2 0.5
Jx Jx Jx Jx
2x+20x+2 Nx 23
b pP=m X T (A Sy 2 +2
- = \/;) 5 0.5
Ap dung AM-GM = P>2 ﬂ.i+3\/2+2=7
2 Jx 2 0.5
Dau bang xay ra khi x=4. Vay GTNN cta P = 7 khi x=4
. Cho phuong trinh: x* —2mx+m* —m—6=0 (m 1a tham so).
Zcoa;_%' a. Tim m dé phuong trinh c6 hai nghiém.
e b. V61 gia tri nao ciia m thi phuong trinh c6 hai nghiém x, va x, sao cho |xl|+|x2|=8?
2.2 Phuong trinh: x* —2mx +m* —m—6 =0 c6 hai nghiém thi:
0.5 diém A=’ —(m’ —m=6)=m+620c m>—6 05
) X, +x,=2m
Theo hé thirc Vi-ét ta co: R
XX, =m" —m—06
Ta co
2 2
|xl|+|x2|=8<:>x1 + X, +2|x1x2|=64 0.5
= (x1+x2)2—2x1x2+ 2|x1x2| = 64
2.b Truong hop 1:
1,5 diem j m>—6
Néu x,va x, clng dau thi: x1x220<:>{m —m—6=(m+2)(m-3)20
6<m<2 0.5
m2>3
Khidé (1) & (x, +x,)" =64 < 4m’ =64 < m=+4 (thoa man (*)).




Truong hop 2:
Néu x, va x, trai dau thi: x,x, <0 < m’ —m—6=(m+2)(m-3)<0& -2<m<3 (**)

Khi d6 (1) < (x, +x,)" —4xx, =64 < 4m’ —4(m” —m—6) =64 0.5
< m+6=16< m=10 (khéng thoéa man diéu kién (**).
Kétludn: m =+ 4
X Axy+x=2x"y+2y" +2y
Ciu 3. a. Giai hé phuong trinh: :
4 diem ' X+1+4/4y” —4x+1=32y
b. Tim c4c s6 tw nhién x,y,z saocho x> + y* +z> +3<xy+3y+2z
x3+xy+x=2x2y+2y2+2y(1)
x+1+44y" —dx+1=342y (2)
N 4y —4x+120
Pidu kién: { y>0 o
r= 0,5
Ta c6 phuong trinh
(1)<:>x3—2x2y+xy—2y2+x—2y:0<:>(x—2y)(x2+y+1)20
x=2y
=
x2+y+1:0(3)
Dé thdy (3) vo nghiémdo y>0 suyra x=2y.
Thay vao (2) taduge x+1++vx> —4x+1=3Jx (4) 0
Tur (4) suyra x>0 ’
Xét x =0 thay vao phuong trinh (4) ta thay khong théa man
. . 1 1
Xét x > 0, phuong trinh (4) tuong duong Jx+—+ [x+—-4=3
Jx X
Bétt:\/;+L(122):>x+l=t2—2
3.a \/; * 0.5
2diém | Phuong trinh (4)tro thanh ¢++¢* -6 =3 ’
: f<3 t<3 5
SV -6=3-151 5 & 5 t=—
tr"—6=t"—-6t+9 t=— 2
2
1
. 5 1 5 \/;=— x:l:>y=l
VO’ltZE - X+T:5<:> 2 & 4 8
* Jx=2 x=4=y=2 0,5
Két hop diéu kién, hé co hai nghiém G;é}; (4;2)
Tur gia thiét ta c6
X AP+ 43414342z X+ + 20 +4-xy -3y -22<0 0,5
3.b ) (3 ) 0,5
Zd‘;'ém S| x —xy+T + T—3y+3 +(z —2z+1)£0 >




x-2=0
5 5 2 x=1
@(x—lj +3(l—1j +(z-1) <0{Z-1=0 = {y=2 0,5
--1=0 z=1
x:l 0,5
Viay ¢6 duy nhat by {y =2 thoa mén bai toan
z=1
Chu 4. Cho ba s6 dwong a, b, ¢ théaman a +b+¢ =9 . Tim gia tri nho nhét ctia biéu thirc:
2 diém po a N b N ¢
Vb +5b* —3b+18 N +5¢3 —3¢+18 a® +54> —3a+18
2 2
Ta c6 \/b3+5b2—3b+18:\/(b+6)(b2—b+3)sb+6+b2 b+3 _b 2+9
u 24 0.5
= 3 P ZbZ 9()
Jb +50° —3b+18 D+
Tuong tu ta co b > 22b (2) ; < > 220 (3) 0.5
J& +5¢2 —3¢c+18 ¢ +9 V& +54% —3a+18 @ +9
2a 2b 2c
Tu (1),(2),(3) tacd P> + +
(1-(2).6) bB’+9 +9 a’+9
2a(b* +9)—2ab’ 2 2
Ma 24 -1 ( _ ) 1,240 |5 1, 20D =1(2a—“—bj 0.5
b+9 9 b”+9 9 b”+9 9 6b 9 3
Nén P21(23+2b+20_ab+bc+caj=l(18_ab+bc+caj
9 9 3
Lai cé 3(ab+bc+ca)£(a+b+c)2:>ab+bc+ca£27
Suy ra le(lt%—ﬂj:l.
9 3
b+6=b"-b+3
c+6=c"—c+3 0.5
Daubang xdyra < {a+6=a’-a+3<a=b=c=3.
a+b+c=9
a=b=c=3
Vay gié tri nho nhét ciia P bang | datdugckhi a=b=c=3.
Cho tam giac ABC' vuéng tai A (AB <AC ) ngoai tiép duong tron tam O. Goi D, F, F lan
luot 1a tiép diém cua (0) v6i cac canh AB, AC,BC . Puong thang BO cit cac duong thing
EF,DF lanluot tai I, K.
Caus | 1. Tinh sb do goc BIF' .
6 diém | 2.Giast M 1adiém di chuyén trén doan CF.

a. Khi AM = AB, goi H 1a giao diém cua BM vaFEF .
Chimg minh rang ba diém A, O, H thang hang.

b. Goi N 1a giao diém cua duong thang BM véi cung nho EF cua (0); P,Q) 1an luot 1a
hinh chiéu cua N trén cac duong thang DE va DF . Xac dinh vi tri diém M dé d6 dai doan




thang

P() 16n nhét.

nén DE//BM= OH 1 DE (4)
T (1)va (4)= A, O, H thing hang.

5.1
2 diem 1.0
ViBD, BF la cac tiép tuyén cta (O) nén OD 1 BD; OF 1 BF va BD = BF
Ma OD = OF (vi D, F thudc duong tron (O)) nén OB 1a trung truc cia DF
= OB L DF tai K = A KIF vudng tai K.
Chi ra t&t gisc ADOE I hinh vuéng = DOE = 90"
Theo quan hé giita goc ndi tiép va goc & tim cho duong tron (O), ta co: 0.5
DFE = %]ﬁ - %.900 = 45" hay KFI=45°
= A KIF vudng can tai K 0.5
=>KIF=45" hay BIF=45° . Vay BIF = 45°
0.5
TG gidc ADOE 14 hinh vudng = AO la trung tryc DE (1)
Co6 AB = AM nén tam gidc ABM vudng cén tai A
52.2 => ABM =45’ hay DBH = 45" 05
2 didm —> DBH = 45" = DFH (theo ¥ 1) '
= BDHF la ttr gic ndi tiép (2).
Théy BDO + BFO =90° +90° =180° nén BDOF 1a ti gidc ndi tiép (3)
Tu (2) va (3) = 5diém B, D, O, H, F cung nam trén mot dudng tron 0.5
suy ra BHO = BFO =90°= OH L BM.
Mit khic ADE = 45° = ABM va hai goc nay ddng vi
0.5




C

Vi DPN + DON =90 +90° = 180°nén DPNQ la t& gidc noi tiép
=> Q/f-’l\\f = Q/D\N (vi cting chdn cung QN) (5)
Mit khéc: tr gidc DENF ndi tiép (O) nén FDN = FEN hay ODN = FEN (6)

0.5

Tir (5) va (6) ta c6 OPN = FEN (7)
Tuong tu ta co: EFN = FQ]\V (8)

5.2.b
2 dgiém | Tt (7) va (8) suy ra: ANPQ ) ANEF (g.g) 0.5
EF NF
Theo quan h¢ dudng vudng goc — duong xién, ta co
PQ _ NQ
NQ<NF=>—=——=<1
Q EF NF | 0.5
=> PQ < EF khong doi (do E, F ¢6 dinh)
Dau bang xay ra khi Q =F & NF L DF & D, O, N thing hang.
Do vay: PQmax= EF khi M 14 giao diém ctia AC va BN, véi N 1a diém doi xung véi D qua 0.5
0.
1. Cho 19 diém trong do khong c6 3 diém nao thang hang nam trong mot hinh
luc giac d€u c6 canh bang 1. Chung minh rang luén ton tai mot tam gidc c6 it nhat mot
goc khong 16n hon 45° va nam trong dudng tron ¢ ban kinh nhé hon %
Cau 6 .
2 didm 2. Tim cac sO tu nhién a, b, ¢ théa mian I<a<b<c va
-1 L
P = it nhan gia tri nguyén.
(a=1)(b=1)(c-1)
Chia luc giac dé}u c6 canh bang 1 thanh 6 tam giac déu’ ¢6 canh bang 1, c6 19 diém nam
trong luc giac déu nén theo nguyén ly Dirichlet c6 it nhat mot tam giac chira 4 diém trong
19 diém da cho. D¢ thay 4 diém nay déu nam trong duong tron ngoai ti€p tam giac deu | (.25

V33

canh 1 ¢6 ban kinh R = Y <




Truong hop 1: Gia sir 4 diém do 1a A, B, C, D tao thanh mét tir giac 16i (Hlnh 3. 1) suy ra
¢6 it nhat mot goc nhé hon hodc bang 90°; gia sir d6 1a BAD < 90° = BAC + CAD < 90°
suy ra trong hai goc BAC, CAD co it nhét mot goc nho hon hodc biang 45°. Gia su

BAC < 45° suy ra tam giac ABC théa man c6 mét goc khong 16m hon 45°.

A A A
6.a
1,0 diem 0.25
D D ol
B ¢ B D
C
Hinh 3.1 Hinh 3.2 Hinh 3.3
Truong hop 2: Gia s 4 diém do tao thanh cac hinh 3.2 va 3.3
+) Néu BDC >90° = CBD + BCD <90° thi mot trong hai goc @, BCD c6 s6 do
khong 16n hon 45°. Gia su CBD < 45° suy ra tam giac BCD thoa man c6 mot goc khong
16m hon 45°. 0.5
+) Néu BCD < 90" = BAD < 90" thi trong hai gécEﬁl\C ,C/AT) c6 mot goc khong 16n hon
45°. Gia sit BAC <45° suy tam gidc ABC thoa mén c6 mot goc khong 16n hon 45°.
Nhu vay tur cac truong hop trén ta suy ra dpcm.
) abe —1 I:(a—l)+1][(b—1)+1]|:(c—1)+1]—1
Taco P= =
(a)(b-1)(e-) (a1 1)(c-1)
S PP S S 1 + 1 + 1 0.25
a-1 b-1 c-1 (a-1)(b-1) (b-1)(c-1) (a-1)(c-1)
S P PRI S S L<4(do a>2,b>3,c>4)
2 3 12 23 3.1
Hon ntra P >1
X . I 1 1 1 1 1
. Neua>4thid<a<b<c=PL<Il+—+—4—-+—+—+—<2
Cau 6.b 4 5 34 45 53
1,0 diem P=2 a=2 0.25
Volyvi PeN,P>1.Tuddsuyra va .
P=3 a=3
Ta c6 4 truong hop sau:
. , 2bc -1
Truong hop 1: a=2,P=2 tacd) ——————=2<2bc—1=2(b-1)(c-1) (1)
(b-1)e1)
Do VT (1) 1¢ ma ¥P(1) chdn nén phuong trinh vo nghiém.
Truong hop 2: a=2,P =3 taco
2bc -1
——————=32bc-1=3(b-1)(c-1) = (b-3)(c-3)=5 0.25
e (b-1)(e-1) = (b-3)(c-3)

b-3=1
= =>a=2,b=4,c=8
c—3=5

(vib<c)

Truong hop 3: a=3,P =2 taco




3he—1 — 2o (b-4)(c-4)=11

2(b-1)(c-1)

b-4=1
& =a=3,b=5,c=15
c—4=11

Truong hop 4: a =3,P =3 tacod
el 5 spe—1=6(b-1)(c—1)

2(b-1)(c-1)

Phuong trinh vo nghiém vi vé phai chia hét cho 3 ma vé trai khong chia hét cho 3.
a=2,b=4,c=8
a=3,b=5c=15

Vay [ thda man bai toan.

0,25
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