KY THI TUYEN SINH VAO LGP 10
TRUONG THPT CHUYEN HA TiNH
PE THI CHINH THU'C NAM HOC 2021 - 2022

MON: TOAN

Thoi gian lam bai: 150 phut

SO GIAO DUC VA PAO TAO HA TINH

Chu 1. (1,5 diém) Cho a, b, ¢ 12 cc sd thyc d6i mot phan biét, rut gon biéu thc:
oo (a=b)+(b=c)'+(c-a)
a’(b-c)+b’(c-a)+c’(a=b)

Chu 2. (2,5 diém)
8) Gidi phuong trinh: 9x° =(x* +x-5)(V3x+1-1)..
3 2 R
b) Gii hé phrong trinh; {* *Y +2V =0
V2x’ -x +8y* +3y = 4.

Chu 3. (2,5 diém)
a) Tim céc sd nguyén m,n théa mén: m(m+1)(m+2)=n’.

b) Cho x,y 12 céc s thyc duong théa man x+y +xy =3 . Tim gi4 tri 16n nhét cia biéu

thire: P =v9-x* +/9-y +x:y

Céu 4. (2,5 diém) Cho nira dudng tron tim O duomg kinh AB. Goi 1 13 diém chinh gitra cia
cung AB. Trén cung 16n AB ciia dudmg trbn tdm I, bén kinh 1A, 13y diém C sao cho tam
gisc ABC nhon. Goi M, N lan lugt 14 giao diém clia CA, CB véi nira dudmg tron dudng
kinh AB (M khéc A, N khéc B); J 13 giao diém cita AN véi BM.
a) Chimg minh AMBC va ANAC la cac tam giic cén,

b) Chimg minh I Ia tryc tim cia tam gidc CMN.

¢) Goi K 14 trung diém cila 1, tinh ti s6 %.

Céu 5. (1,0 diém) Cho tip hop X ={1;2;3;4;5;6;7;8,9}, chia tdp hop X thanh hai tdp hop khac
rBng va khong c6 phan tir chung. Chimg minh ring véi moi céch chia thi luén ton tai 3
s6 a,b,c trong mét tip hop théa min; a+c=2b.
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SO GIAO DUC VA PAO TAO HA TINH KY THI TUYEN VAO LOP 10

TRUONG THPT CHUYEN HA TINH

PE THI CHINH THU'C NAM HOQC: 2021 — 2022
MON: TOAN CHUYEN

Thoi gian lam bai: 150 phut

Céu 1. (1,5 diém)
Cho a, b, ¢ 1a céac sb thuc doi mot phén biét, rat gon biéu thuc:

(e o] de—af

a’ (b—c)~}—b2 (c—a)+c2 (a—b)'

Cau 2. (2,5 diém)
a) Giai phuong trinh: 9x* = <x2 +x— 5) («/3x +1— 1)2 .

X +x’+2y°=0

b) Giai hé phuong trinh: .
V2x’ —x +8y° +3y=4

Cau 3. (2,5 diém)

a) Tim c4c sd nguyén m, n théa man m(m+1)(m+2)=n’.

b) Cho x, y 1a cac sb thuc duong théa man x+ y +xy =3. Tim gia tri 16n nhét cta biéu thic:

P=9—x* + oy + 12

Céu 4. (2,5 diém).

Cho nira dudng tron tim O duong kinh AB. Goi I 1a diém chinh gifra cung 4B. Trén cung lén AB cta dudng
tron tm J ban kinh I4 14y diém C sao cho tam gidc 4BC nhon. Goi M, N l4n luot 14 giao diém cua C4, CB

v6i nita duong tron duong kinh AB (M khac A4, N khéc B); J 1a giao diém ctia AN v6i BM.
a) Chimg minh AMBC va ANAC la cac tam giac cén.

b) Chirng minh 7 1a tryc tdm cia tam giac CMN.
. \ A L.z CJ
¢) Goi K la trung di€ém cua 1/, tinh ti sO oK

Céu 5. (1,0 diém)

Cho tép hop X = {1; 2;3,4,5,6, 7, 8; 9}, chia tdp hop X thanh hai tp hop khac réng va khong c6 phén tir

chung. Chimg minh ring v6i moi cach chia thi ludn tdn tai 3 sé a, b, ¢ trong mdt tip hop théa mén a + ¢ = 2b.

HET
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LOI GIAI CHI TIET

Céu 1. (1,5 diém)
Cho a, b, ¢ 1a cac sb thuc d6i mot phan biét, rat gon biéu thirc:

(av—b)3 —|—(b—c)3 —|—(c—av)3

4= a*(b—c)+b*(c—a)+c*(a—b)

Loi gidi
Tabiétrang néu x+y+2z=0thi ¥’ + ' +2° =30z =(x+y+z)(x’ + > +2° —xy—yz—2x) =0 do dé:
X4yt 2 =3z
Ta co:
@ (b—c)+b*(c—a)+c* (a—b)=(a—b)c’ —(a® —b*)c +ab(a—b)
=(a—b)|c* —(a+b)c+ab|=(a—b)(c—a)(c—b)
= —(a—b)(b—c)(c—a).
Pat x=a—b, y=b—c, z=c—a khi d6 ta c6:

_x3+y3+z3_
xyz

A= -3.

Viay 4=-3.

Cau 2. (2,5 diém)
a) Giai phuong trinh: 9x* = (xz +x— 5)(\/3x +1— 1)2 .

X +x7+2y =0

V2 —x 482 +3y=4

b) Giai hé phuong trinh:

Léi gii

a) biéu kién: x > —%. Phuong trinh twong duong:

9x* (V3x 1141 = (x* +x-5)(V3x+1-1) (V3xt1+1)
< 9x? (\/3x+1 —l—l)2 :(x2 —I—x—S)-9x2
x=0

e +x—5=(3x+1 +1) (1)

Ta co:



()& x* —2x—7=23x+1 ©2x* —4x—14=43x+1
«:»2x2—7x—15+J3x+1(J3x+1—4)=0

3(x—5)V3x+1

S (x—=5)(2x+3)+ =0
(x )( X ) Brtlia
(i)(x—S) 2x+34+- 3“3x+1_ =
V3x+1+4
x=5
= A/ .
2x+3+m:0
V3x+1+4
3{3x+1

Do xZ—%:>2x+3>O:>2x+3+- =0 v0 nghiém.

V3x+1+4

Vay phuong trinh d4 cho c6 nghi€ém x =0, x =5.

<x<0

-

b) Piéu kién: 2x°’ —x>0 <

Phwong trinh thir nhit ctia hé twong dwong:
¥ +x? +2y =06 (X +3°)+(n +°)=0
<:>(x-|-y)(x2 —xy—i—yz)-l-y2 (x+y)=0
<i>(x+y)(x2 —xy+2y2)=0

xX=-y

<, ) .
x—xy+2y° =0

Véi x =—y, thay vao phuong trinh thir hai ta duge: v2x® —x +8x* —3x—4=0.
x=0

, —x>0 x<0
Neéeu 2x3—x+x:0(:){ . {
2x’ —x=x

-~ -~ .
x(2x+1)(x—1)=0 X=——
Véi x =0, ta thiy phuong trinh v6 nghiém va phuong trinh nh4n mot nghiém 1a x = —%.

Do d6 xét x = —%, phuong trinh tuong duong:



N2 —x —x+8x2—4x—4=0

- x(2x+1)(x—1)

+4(2x+1)(x—1)=0

2x° —x+x
<:>(2x+1)(x—1)[;—|—4 =0
2 —x+x
x=1
T t4=0
2x° —x+x
Ta co:
1 4=0e42¢ —x=—5x
2% —x +x
—x>0 x<0 x<0 25-9\33
A 3 Bl 2 A : SxXx=—.
32 —16x=25x"  |x(32x* —16x—25)=0 " |32x> ~16x—25=0 64

259433 25+ 9433

Do d6 trong truong hop ndy hé cho c6 ba nghiém: (x;y)=(L—1), [—%;%], [ " "

2
Véi x* —xy +2)* :O@[x—%] —i—%yz =0« x=y=0. Thir lai thiy khong thoa man.

Vay hé da cho c6 ba nghiém: (x;y) = (1;—1), [—%;%], [25 _6ZJ§;— 25 +6i\/§]'

Cau 3. (2,5 diém)
a) Tim céc s nguyén m, n théa man m(m+1)(m+2)=n’.

b) Cho x, y 1a cac sb thuc duong théa man x+ y +xy =3. Tim gi4 tri 10n nhét cta biéu thuc:

P=~9—x> +,9— )’ +¥.

Loi gii

>0

Ta co: 1 2)=n’ 2 ‘
a) Taco: m(m+1)(m+2)=n*=m(m+1)(m+2)>0= Cr<m<—1

Véi me {—2;—1;0} ta déucod n=0.

Xét m> 0, ta cd: n® chia hét cho m = n chia hét cho m = n=hkm véi ke N,

Khi d6 thay vao phuong trinh ta dugc:




m(m—i—l)(m—|-2):m2k2 & (m+l)(m+2): mk’.
Vi ged (m;m~+1)= k* chia hét cho (m+1)=> k chiahét cho (m+1)=>k=1(m+1) véi I€N".
Khi d6 thay vao phuong trinh ta dugc:

m+l=1

(m—l—l)(m+2):m(m+1)zl2 <i)m—|-2:m(m—i—l)l2 (i}(m-i—l)(ml2 _1):1®{m12—1=1'

Phuong nay vo nghiém vy do 6 m >0 thi khong ton tai m, » nguyén théa man yéu cau bai toan.

Vay phuong trinh d& cho c6 nghiém (m;n)=(—2;0), (—1,0), (0;0).

b) Ta c6: V9— x> ++4/9—? S\/2(9—x2 +9-57) :\/2[18—(x2 +y2)].

Mt khic 2(x* + %) > (x+y) :>\/2[18 (x* +57)| < (36— (x+)).

Dit 1 =x+y= 36— (x+) =v36—1*. Suyra: P <361’ +£.

. 12—-2t+6+4+t 18—t
Ta lai co: V36—1¢2 12 2t 6+t < = .
J_‘/ ) 22 242

18v2 +(1=2)1
Do d6: P<18—t—|—i ( ) .

W2 4 4

Ta co6: 3:x+y+xy:>4:(x+1)(y+1):>4=2 (x+l)(y+l)§x+y+2:>x+y22, hay ¢ > 2.

Chiy 1-+2 <0 nén P<

18V242(1-2) 14502
- _

. Béng thtrc x4y ra khi va chi khi t =2 hay x=y=1.

Viy gié tri 16n nhét cia P 1a ”3“5 dat dugc khi x—= y—=1.

Céu 4. (2,5 diém).

Cho nita dudng tron tim O duodng kinh AB. Goi I 13 diém chinh gifra cung 4B. Trén cung 1én AB cta duong
tron tdm / béan kinh I4 14y diém C sao cho tam gidc ABC nhon. Goi M, N 14n luot 13 giao diém cua CA, CB

v6i nita duong tron duong kinh AB (M khac 4, N khéc B); J 1a giao diém ctia AN v6i BM.

a) Ching minh AMBC va ANAC 1a cac tam giac céan.

b) Chimg minh 7 1a truc tdm cua tam giac CMN.

¢) Goi K 1a trung diém cuia IJ, tinh ti sb %

Lai gidi




a) Vi I 1a diém chinh gifta cung 4B nén tam gidc IAB vudng cén tai I.

Khi d6: ZACB = %AAIB = % 90° = 45°, hay ZACN = 45°.

Mt khac ZANC =180° — ZANB =180° —90° = 90°.

ANAC vuodng tai N c6 ZACN = 45" nén ANAC vudng can tai N.

Chirng minh twong ty ta ciing c6: ZBCM =45° va AMBC vudng tai M nén AMBC vudng cantai M.
Tir ddy suy ra diéu phai chimg minh.

b) Ta c6: ZINC = ZIAB = 45° do cling phu véi ZINB.

Ma ZINA= /IBA=45° do d6 ZINC = ZINA =45° hay NI 14 phan giic cia tam giac vudng can NAC.
Do d6 NI L AC hay NI 1 MC.

Chimg minh tuong tu ta cling c6 MI 1 NC.

Do d6 I 1a truc tdm cua tam gidc CMN.

¢) Do ZANB = ZAMB = 90° nén d& dang suy ra J 1a truc tim tam gidc CAB.
Khi d6 tacé MI||JN do ciung vudng goc véi BC va MJ || IN do cung vudng goc vai AC.
Tir d6 tir gidc MINJ 13 hinh binh hanh, suy ra K ciing 13 trung diém cia MN, dan d&én OK L MN.

Goi S 1a diém d6i xtng cua C qua I, khi 46 ACAB ndi tiép dudng tron duong kinh CS ¢6 J 13 truc tAm cia
ACAB nén theo bd dé quen thudc thi tir gidc AJBS 13 hinh binh hanh, suy ra O, J, S thing hang.

Tur d6 OI 1a duong trung binh cia ACSI = CJ = 20I = AB.



Mit khac ACMN ddng dang véi ACBA nén: MN _CN _ o545 imziﬁ.
AB CA 2
2 2 2 —
Tacé6 OM? + ON? :[ATB] +[%] = A8 = MN® nén AOMN vudng cén tai 0:>OK:%:ABf‘:/2.
Dods &L _48__>p
OK 4B\

4

Vay — =242.
ay OK

Ciu 5. (1,0 diém)

Cho tap hop X ={1;2;3; 4;5; 6; 7; 8; 9}, chia tdp hop X thanh hai tap hop khdc rdng va khong cé phan tir

chung. Chimg minh ring v6i moi cach chia thi ludn tdn tai 3 s§ a, b, ¢ trong mdt tip hop théa mén a+ ¢ = 2b.

Loi giai
Ta ching minh bing phwong phap phan chimg. Gia sir khong ton tai tai 3 sb a, b, ¢ trong hai tip hop théa man
a+c = 2b. Dit hai tap hop d6 1an lugt 13 4 va B.

Vi trong mdi tap hop khong tdn tai ba sb a, b, ¢ théa man a+c=2b nén bd s6 (1;5;9) déu khong thé cling
thudc 4 hoac B.

Khong mét tinh téng quat gia sir 1€ A.
Ta xét hai truong hop:
e 9¢ A4 Suyra5€B.
Néu 7€ A=>4€ B va8€ B=>3€ 4=2¢€ B= 6¢€ 4, mau thudn do (2;5;8) déu thudc B.
Néu 7€ B= 6 € 4. Ta xét tiép hai trudong hop:

+3€ A= 2¢€ B=4¢ B, mau thudn do (3;6;9) déu thudc 4.
+ 3 € B, méu thuén do (3;5;7) déu thudc B.

e 9€B Suyra5€Ad=3€B=>6€A4=>4€B=7€B=2¢€ 4 va8€ A mauthulndo (2;58) déu
thudc B.

Vay trong moi truong hop déu t6n tai bd ba sb a, b, ¢ trong mét tap hop théa man a+c = 2b.
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