PE HQC SINH GIOI TOAN 9 BAC GIANG 2023-2024
Thoi gian lam bai: 120 phut
PHAN I: TRAC NGHIEM (6 diém)

Céu 1: Cho dudng tron tim O ban kinh R ¢6 diy cung AB = 6. Biét AOB = 120" (nhu hinh v&).

Dién tich S ctia phan hinh tron gidi han boi cung nho AB va day cung AB bang:

A. §=33n—+3)B.S=2(31—+3)
C. S=4n—i3V3 D.S=3(31—2]

Ciu 2: C6 tit ca bao nhiéu sé nguyén m dé ham sé y=(7—m|x+vm+2 dong bién trén R
A. 11 B.8 C.9 D. 12

x+my=3m
2
mx—y=m —2
cua m voi —2023<m <2023 dé hé c6 nghi¢m duy nhat (Xo; yO) thdéa man

Cau 3: Cho h¢ phuong trinh (m 14 tham s6). C6 tat ca bao nhiéu gia tri nguyén

Xo—2X,—y,>07?

A. 2023 B. 4043 C. 2022 D. 4044
Ciu 4: Tinh tong tat ca cac gia tri cua tham sd m, biét rang phuong trinh x*—3mx—2m=0 ¢
) ) ) X:+3mx,+6m m’
hai nghiém phan biét X, , X, thoa man > > =4
m X;+3mx,;+6m
—56 2 256
A. -3 B. 3 C. 17 D. 193

Cau 5: Khi x=1+%2 thi biéu thic P=x*—5x>+9x’—12 x+6 co gia trj bang

a+3Ybvdia,b € Z. Gia tri cta biéu thic 2a—b la:



A. 48 B.6 C.36 D.0

Céu 6: Cho hai diém B, C thuc duong tron (O) véi BOC=100". Céc tiép tuyén cta dudng tron
(O] tai B va C cit nhau tai A. S6 do goc ABC bang:

A. 50° B. 45° C. 40° D. 55°

)20

Céu 7: Cho biéu thic f(x|=(2x>—21x+2022"". Tinh gi4 tri ctia biéu thuc f (x) khi

x:§/7+1/£+§/7— 49
8 8

A. 2025%% B. -1 C.1 D. 2050%°%

Céu 8: Trong mit phing toa do Oxy, goi M| X,; yo) 13 hinh chiéu vudng goc cta diém O 1én
dudng thang d: y=mx—m—2 (v6i m 1a tham sb). Khi d6 d6 dai doan thing OM dat gia tri l6n
nhat, tinh P=x,+2y,

A. P=-3 B.P=1 C.P=2 D. P=-2

x+my=m+1

a (m 14 tham s6) v nghiém. Gia trj cia m 1a
mx+y=3m—1

Cau 9: Biét hé phuong trinh

A. m=z%1 B.m=0 C.m=-1 D. m=1

Cau 10: Cho tam giac ABC vuodng tai A, AC = 10+/3 cm. Goi M I trung diém ctia doan BC.
Khi tam giac AMB la tam giac d€u, tinh chiéu cao cta tam giac ABC ké tir A.

A. 10cm B. 6+/3cm C.9cm D. 5+/3cm

Céu 11: Trong mat phang toa do Oxy, goi A, B 1a hai diém thay d6i thudc hai tia Ox, Oy tuong
g sao cho ba diém A, B, va M(2; 1) luén thang hang. Di¢n tich cua tam giac OAB c6 gia tri
nhd nhat la

A 6 B. 4 C.8 D.2

C s 59
a . RiAt 15 A=——mMmMmM—=
Cau 12: Bict rang 7 VNN
nguyén. Tinh gia tri bieu thuc a+b+c+d.

(a\/§+b\/§+cﬁ)(d\/1—5—1), voia,b,c,d 1a cac sb

A. 2 B. 1 C.3 D.0
Cau 13: Cho tam giac ABC can tai Avéi AB =9, BC = 12 va M 1a trung giém cua doan BC. Goi
H la chan duong cao cua tam giac AMB ké tor M; L, K 1an luot 1a trung diém cua doan MH, BH.
Puong thang Al cat MK tai E, gié tri cia ALLAE bang:

A. 32 B. 34 C.33 D. 35



Cau 14: Trong mat phéng toa do Oxy, goi M ( Xos yo) la giao diém cua hai duong théng

y=2x+3 va y=—x+1. Gia tri ctia biéu thtic X,+4 y, bang:

A. -2 B.6 C.-1 D.

w3

Céu 15: Cho duong tron tam O ban kinh R = 16cm c6 day cung AB = 20cm. Trén day AB lay
diém C sao cho AC = 8cm. Goi D la hinh chi€u vuéng goc cua C 1én duong kinh AE cua duong
tron (O). Tinh d¢ dai doan thang AD.

A. %Cm B. %Cm C.6cm D. 5cm

Cau 16: Phuong trinh x*—4 x+m—1=0 (m 13 tham s) ¢ hai nghiém phén biét 16n khong khi
va chi khi:

A . m>0 B.1<m<5 C.1l<m<5 D.m<5

Cau 17: Cho hai du’orng tron (O;6 cm) va (0;8cm) cét nhau tai hai diém phan biét A, B va
OAO'=90°. Puodng thing d qua A cit duong tron tim O va dudng tron tim O’ lan luot tai C va
D (C, D déu khac A). Gia tri 1on nhét ctia d6 dai doan thang CD 1a

A. 20cm B. 30cm C. 24cm D. 25cm

Céu 18: Cho duong tron tam O, ban kinh R va hai ddy cung AB, CD vudng goc voi nhau tai L.
BietIC=4,ID=12,IB=6.Tinh R

A. R=8 B.R=166 C.R=+63 D.R=+65

Cau 19: Trong mat phang toa do Oxy, cho dudng thang d: y = mx va parabol (P) : y = x* (m la
tham s0). Tinh tich tat ca cac gia tri cia m d¢ d cat (P) tai hai diém phén biét sao cho khoang
cach giira hai diém d6 bang V6

A. -4 B.2 C.-2 D. -6

Ciu 20: Cho céc s6 thyuc x, y,z thoa man: (3x—7]+yx+11+8Vx—5+|z+x— y|=4. Gia tri ciia
biéu thuc P=|x+y+z]| bang

A. P=30 B.P=31 C.P=15 D.P=20
IL. TU LUAN (14,0 diém)
Cau L. (6 diém)

Vx o 2x—vx+1

1. a) Rat gon biéu thitc P= -
a) Rut gon bicu thirc i1 Ax—1

1 X
xVx+——+242
Vx 2

. 1
V(’)qx>0;x;éZ




3.

b) Cho hai sd thuc x, y théa mén (x+\/x2+1)(y+\/y2+1):2.

Tinh Q=xv y*+1+yx*+1
Tim tit ca cac gia tri ctia tham s m dé phuong trinh xX’—2 x —m+2=0 c6 2 nghiém X,, x,
théa man x;=x,.

Giai phuong trinh: 4(x—2]\/x+\/x2—1:9(x2—3x+2)\/2x—2

Cau IL (3 diém)

1.

Cho hai da thirc A(x|=8x—4x*+3x+1 va B(x|=2x"—4x’+5x+4. Biét A(m|=2 va
B(n|=5 v&i m, n 14 hai s6 thuc. Chirg minh rang 2m+n=1.
2

Cho cac s6 nguyén duong x, y thoa min %lé s6 nguyén. Ching minh rang x,y 13 sb

chinh phuong.

Cau IIL. (4 diém)

Cho hai duong tron (O; R) va (O’; R’) (v6i R > R’) cat nhau tai hai diém phan
biét A va B. Budng thang d thay d6i qua A cat hai dudng tron (O; R) va (0O’;
R’) 1an luot tai cac di€ém M, N (M, N khac A) va A thudc doan MN. Cac tiép
tuyén véi duong tron (O; R) tai M va dudng tron (O; R’) tai N cat nhau tai K.

1. Chdng minh t& gidc MBNK la t& gidc ndi tiép.

2. Goi P, Q, H tuong Ung la hinh chi€u vudng géc cla diém B Ién cac dudng
thang KM, KN va MN. Chiing minh rang ba diém P, H, Q thang hang va dudng
thang PQ ludn ti€p xdc véi modt dudng tron cd dinh.

3. Ching minh rang PH = QH khi cac dudng phan giac trong cta géc MKN va
MBN cat nhau tai mot diém nam trén dudng thang MN

Cau IV. (1 diém) Cho ba s6 duong a, b, ¢ théda man a*+b*+c*=1. Chliing minh
rang

Za 2+ 2b 2+ ZC 223\/5
b°+c° c¢"+a° a'+b 2




PAP AN

A. PHAN TRAC NGHIEM

CAU 1 2 3 4 5 6 7 8 9 10
PAP AN C C B B A A D A C D
CAU 11 12 13 14 |15 16 |17 18 19 |20
PAP AN B C D B D B A D C A

B. PHAN TU LUAN

1.a) VGi x>0 va x¢l, ta cé:

4

_ \/;(2\/;+1) B 2X—\/;+1 X i
= (2Vx—1)(2Vx+1) (2vVx—=1)(2V/x+1) '{(X\/;*'Z + \/;+2
1 2x+\/;) _ 2x—x+1 X N +(2&+1)
(,-(2\/;—1)(2\/;+1) (2Vx—1)(2vx+1) | 2.(2& 1] -
| 2Vx-1 x 1
“[(2Vx—1)(2Vx+1) 12+x+1) 2t
&£+i:X xX+2

2 Jx  2Vx

1.b) T gid thiét ta dugc (x+\/x2+1)(y+\/y2+1):2

= xy+xyVy 1+ y VP + 1+ 3+ 1.4 2 +1=2 (1)

VX +1—x>Vx*—x=|x|-x20,V xva tuong tu Vy*+1—y>yy*~ y=[y|-y>0,Vy

(x+x/ﬁ)(y+\/ﬁ)=2<=>(\/x2+1—x)(\/y2+1—y):

<=>y\/x2+1+x\/y2+1—\/x2+1\/y2+1—xy=— (2)

2

N | —




Cong theo vé cua (1) va (2). Ta dugc X\/y2+1+y\/xz+1=%

2.
Ta c6 A'=—1—m. Phuong trinh cé hai nghiém phan biét khi va chi khi
A>0 e —1-m>0=m¢1(*).

X +x,=2 (1)

Theo dinh ly Vi-et ta dugc X, x,=m+2 (2)

X,=—2=x,=4
x,=1=x,=1

TU gia thiét x’=x, va (1) ta dugc Xi+x,—2=0=
So sanh véi diéu kién ta dugc x,=—2;x,=4
Thay x,=—2;x,=4 vao (2) ta dugc m=—10 (thda man diéu kién(*))
3.

2x—220

Piéu kién xac dinh: = x>—1.VG§i diéu kién trén:
' ) x—\/xz—lzo )

Phuong trinh tuong duong véi (x_z][4\/X+\/x2_1_9[\X_1)\/2x_2]:o

x=2 (1]

A4V x+Vx —1=9(x—1)]V2x-2(2)

Phuong trinh (2)

=1

=2+[x—1)+2V[x—1)[x+1]+(x+1)=9(x—1|vx—1

=2y [Vx—1+Vx+1=9(x—1)Vx—-1
=2(Vx—1+Vx+1|=9(x—1]V/x—1(3]
=3x—1[3[x—1)-2[+2(2v/x=1-Vx+1]=0

3x—5

=3vVx—1(3x—5/+2
2vVx—1+vVx+1

=0

=(3x—5|[3Vx—1+ =0

1
2 x—1+vVx+1



1
x>1=3Vx—1+ >0 nén phuong trinh tuong duong voi
Do 2Vx—T+xel o NN Phuong trinh tuong duong vo

3x—5=04=>x=%(tm)

Vay phuong trinh c6 tap nghiém la 5:[2;%]

Cau 2
1. Ta ching minh néu Bla)=B(b|=a=bI(|. Thdt vdy
2a°~4a’+5a+4=2b"-4b*+5b+4
—=2(a*-b*|—4|a®*~b*|+5(a—b|=0
—l(a—b|[2a*+2ab+2b*—4(a+b|+5|=0 (1)
Do 2a°+2ab+2b’—4|a+b|+5=(a+b—2 +a’+b’+1>0V a,b
Nén ttr (1) ta dugc a—b=0=a=b
Ta dugc B(1—-2m|=2(1-2mP—4(1-2m/+5(1-2m|+4=—2(8m’— 4 m*+3m+1/+9
(—2A[m|+9=-2.2+9=5(Do A(m) = 2) (2)

T (1) va (2) ta dugc B(n)=B(1—2m|.Ap dung tinh chét (*) suy ra n=1-2mhay
2m+n=1|dpcm|

2)

2
Do X*2X71 e 7nan x42x—1:xy+y+2) (1)
Xy+y+2

—(x+1 =2 y[x+1]+2= y[[x+1=2]: y[x+1)+2

= (x+1)[y(x+1]+2]-[2(x+1]+2 y|: y[x+1]+2

=2(x+1)+2y! y[x+1]+2=2(x+1|+2y>y(x+1]+2(do X, y nguyén duong)
= (x-1)y-2]<2 (2)

+ V6i y=1 thay vao (1) phai cé
X+2x—1:x+3=(x+3)[x—3)+2(x+3]+2:x+2=2:x+2 (khong thda man)

Vi x>1,y>2 va (x—1][y—2]€ N ,két hgp véi (2) suy ra (x—1)(y—2)€0;1;2]



X

TH1: [x—-1|[y-2/=0= yzéthay vao (1) thay khong thoa man.

x=1lly-2/=1

(X—l)(y—z):z:(X"Y)e‘{(2;3);(2;4);(3;3)}.

TH2:

Thay lai vao (1) ta thay chi cé (x; y|=(3;3]thoa mé&n suy ra xy=9 la s6 chinh
phuong (dpcm).

Cau 3

1)

Ta c6 MBA=KMA hay MBA=KMN (1/(tinh chat tao bdi tia ti€p tuyén va day cung
va tinh chat noi tiép).

Tuong tu NBA=KNA hay NBA=KNM (2)

Ta c6 MBN=MBA+NBA (3)

TU (1), (2) va (3) ta dugc MBN =KMN + KNM (4)

Do KMN +KNM + MKN =180 suy ra KMN + KNM =180"— MKN (5)

TU (4) va (5) ta dugc MBN + MKN =180° hay t& gidc MBNK néi tiép.

2)



TU gia thiét ta cling c6 t& gidc PBQK ndi ti€p nénPBO=180°—PKQ (6)

Tu (5) va (6) suy ra MBN=PBQsuyraPBM=QBN (7)

Xét truong hgp H thudc doan AN (céc trudng hgp con lai tuong tu). Dé thay t&
gidc PMBH ni ti€p vi MPB=MHB=90" va QNHB ni ti€p vi BHN +BQN =180°, do
dé PHM = MBP (8) va QHN=QBN (9)

TU (7), (8) va (9) ta suy ra ba diém P,H,Q thang hang

Trudc hét do BHA=90" nén diém H thudc dudng tron dudng kinh AB (10)

Xét t&r gidc noi ti€p PMBH, ta co:

HBM =180"— HPM = PMH + PHM Ma PMH =ABM = HBM =PHM+ABM (11)

Mat khac, HBM = HBA + ABM (12)

TU (11) va (12) =PHM=HBA (13)

Tl (10) va (13) = dudng thang PQ luén tiép xic véi dudng tron dudng kinh
AB tai diém H.

3)
Goi D la diém d6i x(rng cta diém M qua diém B
Goi E la giao diém cla hai dudng phan giadc trong clia MBN va MKN

Khi diém E thudc dudng thang MN thi theo tinh chat dudng phén gidc trong
cla tam giac ta cé

MK _ DB

MK:MB CME suyra = (14)
kKN BN |“EN Y™ KN BN
Mat khac, MKN =DBN (cung bu véi MBN) (15)

TU (14) va (15) = AMKN ADBN = MNK =DNB, NMK=NDB (16)

Do t& gidc PHBM ndi ti€p nén BPH=BMH hay BPQ=BMN va BPH =NDB hay
BPQ=NDB(=NDB)

PH _ BP BP
= — —

TU (16) va (17)=APBH AMDN|g.g| VN = DM =2 B

(18)

o PQ_BP

Dé thdy AMBN APBQ(g.g) nén VN = BM (19)



Tir (18)(19) ta duoc PH:ﬁ suy ra HP=HQ(dpcm)

Cau 4
Do a,b,cduong a’+b*+c*=1 nén o<a,b,c<1 va 1—a’,1-b*,1—c* la céc s6 duong

Ap dung bat dang thic Coossi cho ba s6 khéng 8m 24%,1—a%,1—a° ta dugc

202+(1—az)+(1—a2)23%/2a2(1—a2)(1—a2)

2 2 2 > 4 u__n 2 2__ _\/§
=2q (1—a)(1—a)sf,dau =" X3y ra =3d’=1=q="2
Ta cé:
a _a _ a _ a . a _3\/§a2(1)
2, 27 4 27 o\ = 3~ 9
et tma ) gy iat) (L2
2 2 27
Ching minh tuong tu ta duogc :
b _ b _ b _ b’ J_ b _3@)2(2)
c+a® 1-b* b(1-b*) [1...,. ., » 122
=2b°(1-b°)(1-b°) 4 =.=—=
2 2 27
c _ c _ ¢’ _ c’ S c’ _3\/§cz<3)
2, 27 4 27 2 = 3 9
Prat e eli=e) L eneeyn-e) (12
2 2 27

Cong (1), (2), (3) theo Vvé ta co:

+
2 2 2 2 2 2
b°+c® c°+a” b'+a 2

a b L C 23\@(a2+b2+c2)

a+b+c23\/§(

d
b’+c®> c*+d® b*+d® 2 pem|

Dau “=" xay ra =a:b:c:§



