SO GIAO DUC VA PAO TAO HA TiNH KY THI TUYEN VAO LOP 10

TRUONG THPT CHUYEN HA TINH

PE THI CHINH THUC NAM HOC: 2021 — 2022
MON: TOAN CHUYEN

Thoi gian lam bai: 150 phut

Ciu 1. (1,5 diém)

Cho a, b, ¢ 14 cac sb thuc ddi mot phan biét, rat gon biéu thirc:

(a—b)3 -l—(b—c)3 -l—(c—a)3 '
a’(b—c)+b*(c—a)+c*(a—>b)

A=

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

X +xy’+2y° =0

b) Giai h¢ phuong trinh: .
V2x  —x+8y* +3y=4
Cau 3. (2,5 diém)

a) Tim cac s6 nguyén m, n thoa min m(m + 1)(m + 2) =n’.

b) Cho x, y 14 cac sd thuc duong thoéa man x+ y+xy = 3. Tim gia tri 16n nhit cua biéu thic:

P=v9—x +9— 3 +ijTy.
Ciu 4. (2,5 diém).

Cho nita duong tron tim O duong kinh AB. Goi I 1a diém chinh giira cung AB. Trén cung 16n AB cua duong
tron tam / ban kinh 74 léy diém C sao cho tam giac ABC nhon. Goi M, N lan luot 1a giao diém cua CA, CB

v6i nita dudng tron dudng kinh 4B (M khac A, N khac B); J la giao diém ciia AN véi BM.
a) Chung minh AMBC va ANAC la céac tam giac can.
b) Chirng minh / 1a tryc tdm cua tam giac CMN.

¢) Goi K la trung diém cua 1J, tinh ti sb S_Ii

CAu 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 khéc rong va khong c6 phan tir

chung. Chtrtng minh rang véi moi cach chia thi ludn ton tai 3 s6 a, b, ¢ trong mot tap hop théa man a + ¢ = 2b.

HET
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LOI GIAI CHI TIET

Ciu 1. (1,5 diém)

Cho a, b, ¢ 1a cac s thuc d6i mot phan biét, rut gon biéu thic:

(a—b)3—i—(b—c)3—i—(c—a)3 .
az(b—c)—i—bz(c—a)—i—cz(a—b)

A=

Loi giai
Tabiét ringnéu x+y+z=0 thi ¥ + "+ 2’ = 3xyz=(x+ y+2)(x* +* +2° —xy— yz— zx) =0 do dé:
X'+ +2 =3xz.
Ta co:
a*(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).
Dit x=a—b, y=b—c, z=c—a khi do ta co:

3 3 3
g x +y +z —_3
xXyz

Vay 4= 3.

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

x4 xp’+2y°=0

V2x' —x +8y° —|—3y:4.

b) Giai hé phuong trinh:

Loi giai

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

9x2(\/3x+1+1)2:(x2+x—5)( 3x+1—1)2(\/3x+1+1>2
& 9y (\/3x+1+1>2 =(x* +x-5)-9x°

x=0
& .
X px—s=(ar i) (1)
Ta co:
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(1)<:>x2—2x—7:2\/3x—|—1<:>2x2—4x—14:4\/3x—|—1
2 —Tx—15+Br+1 (\/3x+ ) 0

3(x—5)4/3x+1
Px+14+4

3J3x+1
Sr+1+4

@(x—S)(2x+3)+ =0

2x+3+ =0

<:>(x—5)

3J3x+1
V3x+1+4

Vay phuong trinh da cho ¢6 nghiém x =0, x =5.

Do x2—%z>2x+3>0:>2x+3+ =0 vo nghiém.

<x<0

a~

b) biéu kién: 2x° —x >0 <

Phuong trinh thtr nhét ctia hé twong duong:
X’ +xyt +2y° :O<:><x3 —l—y3)—|—(xy2 +y3):O
<:>(x+y)<x2 —)C)/+)/2)-1—y2 (x+y)=0
(:>(x+y)<x2 —xy+2y2):0

X=-y

<~ ) ) .
X —=xy+2y =0

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

Néu 2’ 0ol 20 x<0 =0
cu X —x+x=0& = )
2x} —x = x? x(2x+l>(x—l):0 x:—%
V6i x=0, ta théy phuong trinh vo nghiém va phuong trinh nhan mot nghiém la x = —%,

Do do xét x = —%, phuong trinh tuong duong:
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V2 —x —x+48x* —4x—4=0

N x(2x—|—1)(x—1)

+4(2x+1)(x—1)=0

\/2x3—x—i—x
& (2x+1)(x—1) a +4]:0
2% —x +x

x=1

< . 14=0

2x° —x+x

Ta co:

4t 4-0e4/20 —x=—5x
2x° —x +x
—x>0 x<0 x<0 25-933
Aad PO , & ) a1 &yx="2"2V""
32x° —16x = 25x x(32x —16x—25):o 3057 —16x—25=0 64

Do d6 trong trudng hop nay hé cho c6 ba nghiém: (x;y)=(1;,—1), [—%;%], [

25933 25+933

64 64

2
Vi X% —xp+2)° :O<:>[x—%] —1—%)/2 =0« x=y=0. Thir lai thdy khong thoa man.

1 1] [25—9\/5__25+9J§]

Vay h¢ da cho c6 ba nghiém: (x;y)=(1;—1), [—5;E = 64

~—_—

Cau 3. (2,5 diém)
a) Tim c4c s6 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 I6n nhét ciia biéu thirc:

P=A9—x* 40—y 4517
Loi giai
a) Ta co: m(m—+1)(m+2)=n’=m(m+1)(m+2)>0= =20 .
o —2<m<-1

Voi me {—2;—1;0} ta déu co n=0.
Xét m> 0, ta co: n* chia hét cho m = n chia hét cho m = n=rkm véi ke N".
Khi d¢ thay vao phuong trinh ta dugc:
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m(m—i—l)(m+2):m2k2 & (m+1)(m+2):mk2.
Vi ged(m;m+1)=>k* chia hét cho (m+1)=>k chiahét cho (m+1)=k=I[(m~+1) véi € N".
Khi d6 thay vao phuong trinh ta dugc:

m+1=1

(m—l—l)(nH—Z):m(m%—l)2 I? <:>m—|—2:m(m+1)l2 <:>(m+1)(ml2 _1):1<:>{m12—1:1.

Phuong niy vo nghiém vay do d6 m > 0 thi khong ton tai m, n nguyén thoa méan yéu cau bai toan.

Vay phuong trinh da cho c¢6 nghi¢m (m,n) = (—2;0), (— 1; O), (0;0).

b) Taco: V92 +4f0— 37 < [2(9—* +9-)?) :\/2[18—(x2 +57)]

Mat khac 2(x —l—y) (x—l—y :>\/2[18 x +y }S\/36—(x—|—y)2.

Dit = x+y=36—(x+y) =367 Suyra: P<~36—1 +£.

12-2t+6+¢ 18—t

22 22

Ta lai ¢6: V36 —1° = \F\/lz 2t)(6+1) <

_ 182 +({1—+/2)¢
Do dé: P<&+£— ( ) .

22 4

Taco: 3=x+y+xy=4=(x+1)(y+1)=4=2(x+1)(y+1) <x+y+2=x+y>2 hay 1 >2.

18V2+2(1-+2) 14302
4 2

Chuy 1-V2<0nén P< . Ping thirc xay ra khi va chi khi =2 hay x=y =1.

+8\/_

Vay gié tri 1on nhit cia P 1a dat dugc khi x=y=1.

Cau 4. (2,5 diém).

Cho nita dudng tron tam O dudng kinh AB. Goi I 1a diém chinh gitta cung AB. Trén cung 16n AB cua duong
tron tam / ban kinh 74 léy diém C sao cho tam giac ABC nhon. Goi M, N lan luot 1a giao diém cua CA, CB

v6i nita duong tron duong kinh 4B (M khac A4, N khac B); J 1a giao diém cia AN véi BM.
a) Chung minh AMBC va ANAC la cac tam giac can.

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

¢) Goi K 1a trung diém cta 1/, tinh ti sb 5_1J<

Loi giai
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a) Vi I 1a diém chinh giita cung AB nén tam giac IAB vudng can tai /.

Khi d6: ZACB = %LAIB = %-900 =45, hay ZACN =45°,

Mit khac ZANC =180" — ZANB =180 —90° = 90°.

ANAC vuong tai N c¢6 ZACN = 45" nén ANAC vudng cin tai N.

Chumng minh tuong tu ta ciing c6: ZBCM =45° va AMBC vuodng tai M nén AMBC vudng can tai M.
Tir day suy ra diéu phai chimg minh.

b) Ta co: ZINC = ZIAB = 45° do cung phu véi ZINB.

Ma /INA = /IBA = 45" do d6 Z/INC = Z/INA = 45" hay NI la phan gic cua tam gidc vudng can NAC.
Do dé NI L AC hay NI 1L MC.

Chung minh tuong tu ta cling c6 MI 1 NC.

Do do 7 1a tryc tdm ctua tam gidc CMN.

¢) Do ZANB = ZAMB = 90° nén dé dang suy ra J 1a tryc tam tam giac CAB.

Khi d6 taco MI || JN do cung vudng goc voi BC va MJ || IN do cung vudng goc vai AC.

Tir d6 t giac MINJ 13 hinh binh hanh, suy ra K ciing 1a trung diém ctia MN, din &én OK L MN.

Goi S 1a diém d6i xtmg ctia C qua I, khi 46 ACAB noi tiép duong tron dudng kinh CS ¢ J 14 truc tAm cia
ACAB nén theo b dé quen thudc thi tr gidc 4JBS 1a hinh binh hanh, suyra O, J, S thing hang.

Tu d6 OI 1a duong trung binh cuia ACSI = CJ =20I = AB.
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Mit khac ACMN dong dang véi ACBA nén N _CN 5450 = MN = AB\/E,
4B CA >
2 2
Tacd6 OM* +ON’ = [AzB] +[%] = Af = MN? nén AOMN vudng cantai O = OK = MzN AB4\/7

CJ AB
Do d6 —= 2\5 )
OK  4B\2

4

Vay — =2.2.
OK

CAu 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 khac r5ng va khong cé phﬁn tor

chung. Chtrng minh rang véi moi cach chia thi ludn ton tai 3 s6 a, b, ¢ trong mot tap hop théa man a + ¢ = 2b.

Loi gidi
Ta chimg minh bang phuong phap phan chimg. Gia st khong ton tai tai 3 s6 a, b, ¢ trong hai tap hop théa man
a+c = 2b. Dit hai tap hop d6 1an lugt 1a 4 va B.

Vi trong mdi tap hop khong ton tai ba sd a, b, ¢ thda man a+c=2b nén bd sb (1,5;9) déu khong thé clng
thuoc 4 hoac B.

Khong mat tinh tong quat gia sir 1€ A.
Ta xét hai truong hop:
e 9¢c A4 Suyra 5€8B.
Néu 7€ A=>4€B va8cB=3€ A=2€ B=6¢€ 4, mau thudn do (2;5;8) déu thudc B.
Néu 7 € B= 6 € A. Ta xét tiép hai trudng hop:

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

e 9€B.SuyraSeA=3€B=6cA=>4€B=TcB=2¢€ A va 8c 4 mau thudn do (2;5;8) déu
thuoc B.

Vay trong moi truong hop déu ton tai bo ba sd a, b, ¢ trong mot tap hop théa min a + ¢ = 2b.

Like fanpage: https://www.facebook.com/thuvientoan.net

Truy cip web dé cap nhit tai liéu nhanh nhit: https:/thuvientoan.net/
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