SO GD&PT PHU THQ KI THI CHON HQC SINH GIOI CAP TiNH
NAM HOC 2021 - 2022

Man thi: TOAN LOP 9
Thoi gian lam bai: 150 phut

I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

2— 9
Cau L. Cho bidu thirc P :% véi x >%. Khéng dinh nao du6i day ding ?

X_

1 1
3
Cau 2. Pidu kién x4c dinh ciia bidu thic A= —”‘*42” I
X_
A x>2. B. x>2. C. x<-4. D. x>-4.

Cau 3. Piém c¢b dinh ma d6 thi ham sb y= (m-2)x+m+3 ludn di qua véi moi gia tri cla
tham s m 1a

A. N(L-5). B. M(-L5). C. P(-51). D. Q(5-1).
Cau 4. C6 bao nhiéu gia tri nguyén ctia tham s6 m dé duong thang y=2x—m cét Parabol
(P):y=x’ tai hai diém phan bi¢t ndm vé ciing mot phia ddi véi truc tung?

A 2. B. 1. C. 0. D. 3. 7
Cau 5. Cho tam giac ABC vuong tai A c6 dudng cao AH. Goi M 1a trung di€ém canh BC,
biet AM =5, BH =3. B¢ dai doan AH bang

A. 21. B. J21. C. /30. D. 30.
CAu 6. Cho dudng tron (O) c6 ban kinh bang 5. Tir diém A ndm ngoai dudng tron (O) ké
tiép tuyén AB (BIa tiép diém) sao cho AOB =60° va cit tuyén AMN vai (0). Tich AM.AN
bang

A ?. B. 5.3. C. % D. 75.

Cau 7. Cho tam gi4c ABC, goi M 1a trung diém caa AC, N thudc canh BC sao cho
NC =3BN . Goi P1la giao diém ctia AN va BM . Tisb % bang

A 2. B. 4. C. 5. D. 3.
Cau 8. Cho hinh 14p phuong ABCD.A'B'C'D’, biét dién tich tam gidc BDC' bang 2+/3a’.
Thé tich khéi 1ap phuong ABCD.A'B'C'D’ bang

A. ad. B. 4a°. C. 8a°. D. 8a?.
C&u 9. Cho duong tron (O) co6 duong kinh AB =20. Day cung CD vudng goc véi AB tai E

thoa man AE =4. Hai tiép tuyén Vol (O) tai Bva C cét nhau tai K. Do dai doan OK bﬁng

A. @. B. 2010 . C. 1045. D. %

Cau 10. Cho hinh vuéng ABCD c¢6 canh bang 4. Goi M, N 1an luot 13 trung diém cua BC
va CD. Ban kinh dudng tron ngoai tiép tam giac AMN bang
5v2 2410 10v2 V10

A ——. B. —. C. ——. D. —.
3 3 3 3

Trang 1



CAu 11. Trén mit phang toa do Oxy, cho dudng thang d:y=ax+b di qua diém 1(3;1) va
cit hai tia Ox, Oy tai hai diém phan biét A, B khac gbc toa do O, biét d cach O mot khoang
bang 2. Tong a+b bang

A. -13. B. 3. C. 0. D. 5.
CAau 12. Trén mit phang toa dd Oxy, cho Parabol (P):y=x* va dudng thing d:y=2x+3
cit nhau tai hai diém phan biét A B. Dién tich tam giac OAB bang

A 6. B.%. C. 12. D. 3.

Cau 13. Cho hai duong thang song song a va b . Trén duong thang a c6 6 diém phan biét,
trén duong thang b ¢6 5 diém phan biét. S6 tam giac c6 3 dinh dugc tao tir 11 diém da cho
bang

A. 270. B. 165. C. 75. D. 135.
mx+3my =m+7

2x+(m_1)y -4 (mla tham 56) Gid st h¢ phuong trinh 6

Cau 14. Cho hé phuong trinh {

nghiém duy nhat (x,;,). Tong cac gia tri cua tham sé m dé x> +y,2 =2 1a
A. -5. B. 2. C. -2. D. 0.
Cau 15. Tich céc gia tri cia tham sé m dé phuong trinh X*—(2m+1)x+m?>-1=0 c6 hai

X —2mx, +m? . X, —2mx, +m?’

nghiém phan biét x,x, thoa man =7 la
X X
A -1 B. 1. C. 7. D. 2.
5 5 5

Cau 16. Cho tam giac ABC, lay ba diém D,E,F theo thir ty ndm trén ba canh BC,CA, AB
sao cho AEDF la tir gidc noi tiép va EF =3a, AD =8a. Trén tia AD liy diém P (D nim
gitta A va P)sao cho DADP=DB.DC. Goi S, S’ 1an luot 14 dién tich tam giac ABC va DEF .

Gia tri 16n nhat ciia % bang
A3 B. 2. 2 2

4 16 256 64

II. PHAN TU LUAN (12 diém)

Bai 1. (3,0 diém).

a) Tim tat c4 c4c cdp sO nguyén (x;y) théa man x* +7xy +12y* + x+3y—3=0.

b) Tim tt ca cac s6 nguyén n>2022 sa0 cho 4% 4402 2 41013 1 410 | 4105 1 o" [3 6 chinh

phuong.

Bai 2. (4,0 diém).

a) Giai phuong trinh x* +x—2/x+1=1.

b) Cho P(x) la da thirc bac ba c6 hé s6 bc cao nhit bang 1 va théa méin P(2022) = 2024,

P(2023) = 2025 Tinh gi4 trj biéu thirc P(2024)—P(2021).

ooy~ = Ay

VX -9 =3y-3x+3-2

c¢) Giai hé phuong trinh

Bai 3. (4,0 diém). Cho tam gidc ABC (AB< AC) c6 duong tron ndi tiép (1) tiép xtuc voi
hai canh CA, AB 1an luot tai E va F.Goi K, L 1an luot 1a giao diém cua EF véi 1B, IC.

a) Chirmg minh rang bon diém K, E, 1, C cung thudc mot dudng tron.

b) Goi M 1a trung diém ctia BC . Chimg minh rang tam gidc MKL can.
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¢) Goi G, H lan luot 1a diém dbi ximg voi E, F qua | . Pudng thing GH cit 1B, IC lan luot tai
P va Q. Gia st B, C ¢ dinh, diém A thay dbi sao cho ti s6 ::_CB: =k (khong dbi). Ching minh

rang dudng trung truc ciua doan PQ ludn di qua mot diém cb dinh.
Bai 4. (1,0 diém). Cho céc sb thuc duong a,b,c théa man (a+b)(b+c)(c+a)=1. Tim gia

2 2 2 2 2 2
tri nhé nhat cua biéu thuc P = Ja'rab+b’ b'+berct  Vo'+cata .
\/%+1 \/E +1 \/a+1
HQ VA TR TRT SITI: .ottt
S0 bao danh:. ....................
HUONG DAN GIAI

I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)
Moi cau dung dwoc 0,5 diem

Cau 1 2 3 4 5 6 7 8
Pap an C A B C B D D

Cau 9 10 11 12 13 14 15 16
Dap an C A B A D B A C

II. PHAN TU LUAN (12 diém)

Bai 1. ( 3,0 diém).

a) Tim tat ca cac cdp so nguyén (x;y) théa man x +7xy +12y* + x+3y-3=0.

b) Tim tit ca cac s6 nguyén n>2022 sa0 cho 4% 4 402 4 2 41013 4 410 | 4105 4 o0 [3 5§ chinh
phuong.

Li giai
a) Tacd x*+7xy+12y*+x+3y—-3=0
& X2 +3xy +12y* +4xy +x+3y-3=0
< X(x+3y)+4y(x+3y)+(x+3y)-3=0
< (x+3y)(x+4y+1)=3
Vi X,y eZ tacd bang sau
X+3y 3 1 -1 -3
X+4y+1 1 3 -3 -1
X 12 -2 8 -6
y -3 1 -3 1

Nghiém cua phuong trinh (X;y)=(12;-3), (-2;1), (8,-3), (-6:1).

b) A= 4100 4 41002 | 9 41018 | 41014 4 41015 | on

A=4 (1444247 +4° +4")+2"
A=41357 4 2
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A= 22022.(357 + 2n—2022)
Vi 2%2 13 sb chinh phuong nén dé A 1a sb chinh phuong thi 357 +2"%% phai 1a s6 chinh
phuong.
+)  Néu n-2022 I¢ thi 2" =2(mod3) = (357 +2"**)=2(mod3)suy ra 357+2"* phai
1a s6 chinh phuong.
+)  Néu n-2022 chin thi dit n—2022=2k (keN). Tac6 357+2%* =a’ (aeN)
2 % k k
ea’—(24) =357 o (a+2")(a-2")=357=3.119=21.17 = 7.51=1.357

Vi a+2*>a—2* nén ta c6 bang sau:

a+2¢ | 357 119 ol 21
a-2 |1 3 7 17
a 179 61 29 19
K Loai Loai Loai 1 (tm)

Vay k =1= n=2024 thoa min yéu ciu bai toan.

Bai 2. (4,0 diém).

a) Giai phuong trinh x> + x—24/x+1=1.

b) Cho P(x) 1a da thirc bac ba c6 hé sO bac cao nhat bang 1 va théa man P(2022) = 2024,

P(2023) = 2025 Tinh gi4 trj biéu thirc P(2024)—P(2021).

ooy ey =Ey

Jx*-9=3,/y-3x+3-2

c) Gidi hé phuong trinh {

Loi gidi

a) bPKXD: x>-1.
Tacoh: x2+x—2+x+1=1
<:>x2—x—1+2(x—\/x+1):0

2— —
<:>x2—x—1+2.X—X1:o

X++/X+1
<:>(x2_x_1)(1+#jzo (Do 1+ 2 _XHAVX+1+2 x+1+\/x+1+1¢0)

X++/X+1 X+VXx+1 X+4/X+1 X+VX+1

e xP-x-1=0

1++/5
X =
2
1-45
2
b) Chon da thirc g(X)=Xx+2

Taco g(2022)=2024 ; g(2023)=2025.

bit Q(x)=P(x)—g(x); Q(x) la da thirc bac ba c6 hé s6 cao nhat bang 1.

Khi d6 Q(2022)=P(2022)-g(2022)=0; Q(2023)=0.

Suy ra Q(x) c6 ba nghiém la 2022; 2023; a.

Q(x)=(x—2022)(x—2023)(x—a) = P(x)=(x—2022)(x—2023)(x—a)+Xx+2.
P(2024)=2(2024-a)+2026 = 6074-2a

P(2021) = (~1)(~2)(2021—a)+2023 = 6065 - 2a

Vay P(2024)-P(2021)=9.

=

X
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c)

ey ==y =ya=y @
-9 =3Jy—3x+3-2 (2)
‘ y>0; x>3

Diéu kién: XZ\/_; y+3

Tl (1) suy ra x+./y +x—\Jy —2x* =y =4x—y
S 2X—Y+2x* -y =0

S22 X -y =y-2x

y
x<d x<Y x<Z XSE
2 _

4 -y)=(y-2x)  |y*-4xy+4y=0 |y(y-4x+4)=0 {y:4x—4

+) y=0=x<0 (loai)

+) y =4x-4 thay vao (2) ta dugc X2 -9 =3/x-1-2 (3)

it Vx-1=u (u>+2)= x=u®+1. Thay vao (3) ta dugc Jutf2u? —8=3u-2
S ut+2u°-8=9u°-12u+4

Sut-7u*+12u-12=0
e (u-2)(u°+2u*-3u+6)=0

u=2
=N
ul+2u?-3u+6=0

X=5 3
Nu=2= { 6 (thoa man dicu kién)

*)ul+2u°-3u+6=0 (4)

Viuzv2 nenu>2=u?+2u°-3u+6>2u+2u—3u+6=u+6>0 nén (4) vd nghiém.

Vay hé phuong trinh c6 nghiém (x;y)=(5;16).

Bai 3. (4,0 diém). Cho tam gisc ABC (AB<AC) c6 duong tron noi tiép (1) tiép xtic v6i
hai canh CA, AB 1an luot tai E va F . Goi K, L lan luot 1a giao diém cua EF véi IB, IC.

a) Chirng minh rang bon diém K, E, I, C cung thudc mot duong tron.

b) Goi M 1 trung diém ciia BC . Chimg minh ring tam gidc MKL can.

¢) Goi G, H lan luot 14 diém dbi xing voi E, F qua | . Puong thang GH cat IB, IC lan luot tai
P va Q. Gia st B, C ¢ dinh, diém A thay doi sao cho ti s6 2—?:: k (khong dbi). Chirng minh

rang duong trung truc cta doan PQ ludn di qua mot diém cd dinh.
Loi giai
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B M C

a) Taco KET::KE\FZBOZ_A; @:@E+@:B+C:1802—A

Suy ra KEC =KIC.
Do d6 tir gidc KEIC ndi tiep duong tron hay bon diém K, E, I, C cung thugc mot dudng tron.

b) Tt gidc KEIC ndi tiép dudng tron nén IKC = I[EC =90° = MK = % BC (1)

Tuong tu tir gidc BLFC ndi tiép nén = BLC =90°suy ra ML = % BC (2)

T (1) va (2) suy ra ML=MK = AMKL céan tai M .
c)

Goi J 1a trung diém cua KL. Vi tam giac KML can nén MJ L KL= MJ L EF. (3)

Do G, H lan luot 1a diém déi ximg v6i E, F qua | nén dudng thang GH ddi ximg véi duong
thang EF qua L

Ma duong thang GH cét 1B, IC lan luot tai P va Q nén | 1a trung diém cia PK , | latrung
diém cua QL. Vay hai doan thang KL va PQ dbi ximg nhau qua | .

Tir d6 néu goi R 1a trung diém cta PQ thi J va R d6i xtmg nhau qua | hay | 13 trung diém cua
RJ.

Gia sir trung tryc ciia PQ cat BC tai N, tathay RN vudng goc véi PQ va PQ song song voi
EF . 4)
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Ttr (3) va (4) suy ra RN song song JM . Goi giao diém cua IA va BC 1a D, dé thiy 1D vuéng
goc voi EF nén ID ciing song song véi RN, JM . Tur d6 trong hinh thang RIMN ¢6 | la trung
diem RJ nén ID la duong trung binh, vay D la trung diém MN .

Theo tinh chit duong phan giac B_(Ei = :—g =k khong doinén D cb dinh. M 4 trung diém BC cb
dinh nén N ddi ximg véi M qua D cb dinh. Vay trung truc PQ di qua N ¢b dinh.

Bai 4. (1,0 diém). Cho céc sb thuc duong a,b,c théa man (a+b)(b+c)(c+a)=1. Tim gia

Ja?+ab+b? b*+bc+c? +Jc2+ca+a’

+ +
\/%+1 \/E+1 \/a+1

Loi giai

tri nhé nhét cua biéu thirc P =

Ja’+ab+b® = M>\/a+b (a+b) _‘@(z+b);@+lgazb+1=a+g+2
va’+ab+b’ \/_(a+b)

Suy ra > (1)
Jab +1 a+b+2
2 2
Tuong ty Vb? +bc+c? 2x/_(b+c) ) Vet +ca+a 2x/é(c+a) 3
Jbe +1 b+c+2 Jea+1 C+a+2
Tu (1), (2) va (3) ta co
b \f( a+b b+c . _c+a J
a+b+2 b+c+2 c+a+2
bat a+b=x; b+c=y; c+a=z.Khido xyz=1va x,y,z>0.
z
P>
f[x+2 y+2+z+2j
Ta co:
X y z 2(xyz+xy+yz+zx—4)  2(xy+yz+zx-3) 2( X'y'z® - )
+ + ~1= = > =
X+2 y+2 7+2 (x+2)(y+2)(z+2) (x+2)(y+2)(z+2) (x+2)(y+2)(z+2)
X y z

X+2 y+2 z1+2

Vay P2\/§.D§ngthﬁcxéyrakhi x=y=z=1hay a=b:c:%.
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