SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TiNH
LANG SON LGP 9 NAM HQC 2021 - 2022
Mon thi: TOAN
Thoi gian: 180 phat (khdng ké thoi gian giao dé)
(Pé thi gom 01 trang, 05 cau)

PE THI CHINH THUC

VoI x> 0,x=1.

X+2 Jx L1 x-1
XWX -1 x+x+1 1-+/x ) 3x
a) Rut gon biéu thic A.

b) Tim x dé A 1a sé nguyén.

Cau 1 (4,0 diém). Cho A= (

Cau 2 (4,0 diém). Cho phuong trinh an x , tham s6 m:
x*—2(m+1)x+m?+4=0

Tim tit ca cac gia tri cia m dé phuong trinh c6 hai nghiém phan biét X, X, thoa mén
X! +2(m+1)x, <3m’ +16.

Cau 3 (4,0 diém). Giai hé phuong trinh
(x—y)2 +3(x-y)+2=0
X* +y? +2xy —10x—-10y +25=0

Cau 4 (6,0 @iém). Cho tam giac ABC vudng tai A va AB < AC . Duong tron (B; BA) cat duong
tron (C;CA) tai diém tht hai 1a D. Goi EF la tiép tuyén chung ciia hai dudng tron trén véi
E €(B;BA),F e(C;CA), biétring E va A ciing phia so véi duong thang BC.

a) Chang minh ring AD di qua trung diém cua EF va EAF + EDF =180°.

b) Goi EF cit BC tai S va SA cit lai (B;BA),(C;CA) lan lugttai L,K khac A.Chutng

minh rang BL || AC va SD? = SL.SK .
¢) Goi X,Y lan luot 12 hinh chiéu vuéng géc cia E, F 1én dudng thing BC . Ching minh

ring XAY =90°.

Cau 5 (2,0 diém). , ,
a) Cho x,y,z lacéc so thuc duwong thoa mdn x+y+z =3. Tim gia tri nho nhat ctaa

b) Cho s6 tw nhién n>0 va cho truéc 7n+1 doan thang trén cing mot duong thang.
Chuang minh rang c6 n+1 doan thang d6i mot phan biét hodc 8 doan thang cd diém chung.
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SO GIAO DUC VA PAO TAO

LANG SON LOP 9 NAM HQC 2021 - 20122

HDC BPE CHINH THUC

HUONG DAN CHAM THI MON TOAN LOP 9 THCS
(Huong dan cham gom 04 trang)

Huwéng dan chung: ) ’ ‘
- Néu thi sinh lam theo phuong phap khac ma van ding két qua va chinh xac vé ndi dung

thi van cho tbi da s diém.

- Thi sinh 1am dung dén dau tinh diém dén do theo dép 4n.
- biém cua toan bai la tong cac diém thanh phan lam tron dén 0,25.

KY THI CHQN HQC SINH GIOI CAP TiNH
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Cau

Piém

Céaul
(4,0 d)

Vol x> 0,x=1.

X+2+ NN N 1 _\f—l
XX =1 x+x+1 1-+/x )  3x

a) Rt gon biéu thic A.
b) Tim x d& A la sé nguyén.

Cho Az(

Loi giai
X+2 Jx 1) JUx-1

al A= + + :
x«&—l x+\&+1 1—\& 3x

x+2 Jx L1 x-1
(\/;)3_1 x+4/x+1 1-+/x | 3x

X+2 Lo x 1 3x
(\/;—1)(X+ x+1) x+x+1 x-1]+x-1

1,0

~ x+2+\/§(\/§—1)—(x+\/§+1) 3x
- (&—1)(x+ x+l) Jx-1

3x(x-2/x+1) 3x

(\/;—l)z(x+\/§+l) XXl

1,0

b/ Cha y rang Ll<3c>3x<3x+3ﬁ+3<:>0<3&+3 (ludn dang).
X+~/X +

Do @6, 0< <3 véimoi x>0.

3X
x+\/§+1

1,0

1a s6 nguyén thi chi ¢ thé co céc truong hop sau day

3X Yx=1

THL: — = =1 3x=Xx+/Xx+1e 2x—/x-1=0 = 1 ox=1
X++/X+1 \/_:?(L)

3X
Viy A=————
i X++/X +1

1,0




TH2: =2 X =2X+ 20X +2 & X=2Ux-2=0

3X
XX+

Vx=1++/3
C{\/;=lx/§<O(L)

x:(1+\/§)2

2 7 -7 . A N Y
<:>x:(1+\@) . Vay, cac gia tri can tim la x=1 hoac

Céau 2
(4,0 @)

x*—=2(m+1)x+m*+4=0
Ta co: A'=(m+1)2—(m2+4):2m—3

Phuong trinh (1) c6 hai nghiém phan biét x,, X, < m> %

1,0

X, =2(m+1
Theo hé thire Vi-et: 15 % =2(M+1).
XX, =M’ +4

1,0

Theo gia thiét: X + (X +X, )X, <3m* +16

& X2+ X2+ XX, <3m° +16

& (X +%) = XX, <3m*+16 < 4(m+1)° —(m* +4) <3m* +16
< 8m<16<m<2,

1,0

Vayg<m32.

1,0

Céau 3
(4,0 @)

(x=y)' +3(x—y)+2=0 (x=y)' +3(x~y)+2=0 (1)
<~
X*+Yy?+2xy-10x-10y+25=0  |(x+y-5)"=0 (2)

1,0

Tu (1) suyra x—y=-1 hogc x—y=-2
Tu(2)suyra x+y=5

1,0

) {x—y:—l {X:Z
Voi Rt
X+y=5 y=3

1,0

vei XY
X+y=5

1,0

Cau 4
(6,0 @)

Cho tam gidc ABC vudng tai A va AB< AC . Buong tron (B;BA) cit duong tron
(C;CA) tai diém thir hai la D . Goi EF latiép tuyén chung ciia hai duong tron trén véi
E «(B;BA),F €(C;CA), biétring E va A cling phia so véi duong thang BC .

a) Chiing minh ring AD di qua trung didm caa EF va EAF + EDF =180°.

b) Goi EF cit BC tai S va SA cit lai (B;BA),(C;CA) lan luot tai L,K khac A.

Chang minh rang BL || AC va SD? = SL.SK .
¢) Goi X,Y lanluot 12 hinh chiéu vudng goc cua E, F 1én duong thing BC . Chang

minh ring XAY =90°.

a/ Vi ME latiép tuyén ciia (B; BA) nén theo tinh chét tiép tuyén thi ME* = MAMD.
Tuong ty thi MF? = MAMD . Do d6 ta dwoc ME? = MF® = ME = MF .

1,0




Tacoé EDA = FEA va FDA = EFA (gc tiép tuyén va day cung).

— e~~~

1,0

b/ Vi BE||CF nén theo Thales thi SB _BE_SE ().
SC CF SF

Chuy BE =BL;CF =CA nénsuyra % = % vay ta thu dugc BL || CA (Thales dao).
Chirng minh tuong tu thi CK || BA.

1,0

Do d6, theo dinh Ii Thales thi % _SB_SA L oarosLsK.

SC  SK

1,0

Dé& thidy BC la trung tryc caa AD nén SD = SA. Do d6, SD? = SL.SK.

1,0

¢/ Theo hé thire lwgng tam giac SEB thi SX.SB = SE?.
Theo tinh chat tiép tuyén thi SE? = SL.SA.
Do d6, SX.SB = SL.SA suy ra XBAL noi tiép nén XAB = XLB (2).

0,5

Vi EX || FY nén SX _SE (3), vi BL||CA nén SL_sSB (4).
SY SF SA SC

Tu (1), (3) va (4) suy ra 2—);:% nén XL || AY . Do @0, tir BL||CA va XL|| AY suy ra

XLB =YAC (g6c cb canh twong tng song song) (5).
Tu (2) va (5) suy ra XAB =YAC tacla XAY = BAC =90°.

0,5

Caub
(2,0 @)

a/ Cho x,y,z lacéc so thuc duong théa man x+y+ z =3. Tim gia tri nho nhat cua
1,11
16x 4y z
Loi gidi
1 1 1 1 1 1 1
P=——+—+==2(X+y+2)| —+—+=
16x 4y z 3 16x 4y z

Uy x ( z xj z y) 21
==l =t — || — = |+] —+= |+ —
3/\16x 4y 16x z 4y z) 16

0,5

Ap dung BDT Cauchy cho hai s6 duong ta co:
1 . .

L+iz—, c6 dau bang khi y = 2x

16x 4y 4

0,5




i+12%, c6 dau bang khi z = 4x

16x z

z Yy 2 dA1 ha i
—+-=2>1, c6 dau bang khi z =2y
4y z

Vay le i+i+1+£
34 2 16

Suy ra minP=4—9,khi x:g;y:§;2=E

48 7 7 7

b/ Cho s6 ty nhién n>0 va cho truéc 7n+1 doan thiang trén cing mot duong thang. | 0,5
Chuang minh riang c6 n+1 doan thang d6i mot phan biét hodc 8 doan thang c6 diém
chung. ‘
Loi giai: Ta ching minh bai toan bang quy nap
Budc 1: Vi n= 0 thi dé bai cho 1 doan thang, hién nhién la ddng.
Budc 2: Gia st bai todn dung cho n—1.
Budac 3: Xét bai toan vaéi n
Tagoi |, 1a doan thang c6 ddu mat bén trai P, 1a diém xa nhat vé bén phai so voi tat ca
céc doan thang con lai (cu thé véi hai doan MN, P,B thi hai diém bén trai 1a M, P, thi
P, xa nhat phia bén phai).
o -~O—O———O0—0 O—0
A, A, M P B N

Dé thay, moi doan thang c6 giao vai |, déu phai chira P, .
TH1: Néu it nhat 7 doan c6 giao diém véi I, thi 7 doan nay cung véi |, c6 diém chung | 0,5
la P,.
TH2: Néu khong xdy ra TH 1, thi it nhat c6 7(n—1)+1 doan thang khong ct .

+ Néu c6 8 doan trong ching cé diém chung thi bai toan dwoc giai quyét.

+ Néu nguoc lai thi theo gia thiet quy nap s€ c6 it nhat n doan trong chdng phan biét
tung d6i mot, thém vao doan |, thi dugc n+1 doan phan biét tirng d6i mét.
Vay trong ca hai trudng hop thi bai todn déu ding, tic 13 quy nap dugc thuc hién.

Tong dieém toan bai 20




