PE THI VAO 10 CHUYEN TOAN - THPT CHUYEN NGUYEN DU - 2021 — 2022

Cau 1. Cho phuong trinh x* —(m+2)x?+3m-3=0 véi m la tham s6. Tim tat ca gia tri cua m dé
phuong trinh da cho c6 bon nghiém phan biét x,, X,, X;, X, 580 cho X* + X,* + X,* + X,* — 22X X, X,X,
dat gid tri nho nhét.
Céu 2.

1) Giai phuong trinh 2022+/2022x — 2021 ++/2023x — 2022 = 2023

x> —6xy—y’ =8
J2X+y+3+5x—y+3=-x"—y+5

2) Giai h¢ phuong trinh {

Céu 3.
1) Tim tat ca cac s6 ty nhién n va k dé n* +42** 1a s6 nguyén té.

2) Tim tat ca cac s6 nguyén duong X, y thoa man x* —x? +2x?y —2xy +2y* -2y —36=0
Cau 4. Cho ba sb thuc duong a,b,c thoaman a+b+c<2. Tim gia tri nhé nhat caa biéu thuc:
b(a2+1)2 c(b2+1)2 a(cz+1)2
= + + .
az(b2+1) bz(c2+1) cz(a2+1)

Cau 5. Cho nira dudng tron (O;R) duong kinh AB . Ly diém C tiy Y trén nira dudng tron d6 (C
khéc A va B).Goi M, N lan luot 1a diém chinh gitra ciia cung AC va cung BC . Hai duong thang
AC va BN cat nhau tai D. Hai day cung AN va BC cét nhau tai H .

1) Chirng minh tir gilc CDNH nai tiép.

2) Goi | latrung diém DH . Ching minh IN 4 tiép tuyén cua nira dudng tron (O;R).

3) Chitng minh rang khi C di dong trén nira duong tron (O;R) thi duong thang MN ludn tiép
xdc véi mot duong tron ¢b dinh.

4) Trén nira duong tron (O;R) khong chra C lay mot diém P tuy ¥ (P khac A va B). Goi
Q,R,S lan luot 1 hinh chiéu vuéng géc cua P trén AB,BC,CA. Tim vi tri cua P dé tong
AB BC CA

— +——+—=— dat gi& tri nho nhét.
PQ PR PS
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HUONG DAN GIAI

Cau 1. Cho phuong trinh x* —(m+2)x*+3m-3=0 véi m la tham sé. Tim tat ca gia tri cua m dé
phuong trinh da cho c6 bon nghiém phan biét x,, X,, X;, X, 580 cho X* + X,* + X,* + X,* — 22X, X, X,X,
dat gid tri nho nhét.

Loi giai

bit x* =t, t>0. Phuong trinh tr¢ thanh: t* —(m+2)t+3m-3=0 (1)

Phuong trinh da cho c6 bon nghiém phan biét khi phuong trinh (1) ¢6 hai nghiém duong phéan
bi¢t 0<t, <t,.
A=(m+2)"~4(3m-3)>0

Taduoc <S=m+2>0

{m2—8m+16>0 {m >1
=N o
P=3m-3>0

m>1 m=4

Giasu x, <X, <X; <X,
Khi do, dat x° =x,° =t,; x,°+x =t; t, >0;t, >0.

Taco

+>

5)2 27 27

P=2t7+2t,2 - 2tt, =257 ~6P =2(m+2)" —6(3m—3) = 2m? —10m + 26 = Z(m—E

Déu bang xay ra khi m :g (théa man didu kien)

Vay gi tri nho nhét cia P 1 z—z,dat Khi m:g.

Cau 2.
1) Giai phuong trinh 2022+/2022x — 2021 +~/2023x — 2022 = 2023

x> —6xy—y’ =8

2) Giai hé phuong trinh
{\/2x+ y+3+45x—y+3=-x"~y+5

Loi giai
x> 2021 02
1) biéu kién: 2022\ £0ec
2022 2023
X2——
2023

2022+/2022x — 2021 ++/2023x — 2022 = 2023
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o 2022(\/2022x 2021 — ) ++/2023x—2022 -1=0
o 2022(2022x - 2022) L 2023x-2023 _
J2022x—2021+1  /2023x—2022 +1

20222 2023
= (x—l) + -
\V2022x—-2021+1 +/2023x-2022 +1

& x=1
Viy phuong trinh c6 nghiém duy nhat x =1
2) X*-6xy-y*=8

= )+3xy(x y)—-6xy-8=0

(x=
< (x— )[( y)+2(x—y)+4}+3xy(x—y—2):
& (x—y=2)(x* —2xy+y* +2x—2y +4+3xy) =
& (x—y-2)(X*+y* —xy+2x-2y+4)=
y=x-2
X-y-2=0 X =—2
2 2 2 &
(x+2) +(y—2) +(x-y) =0 y=2
X=y

0

Sy=Xx-2

Thay vao phuong trinh \/2X+ y+3+\/5x— y+3=-x*-y+5, ta duoc

3X+1+/4x+5=-x> —x+7 DKZXZ—%
<:>(\/3x+1—2)+(\/4x+5—3)+(x2+x—2):0
@(x—l)[ 3 + 4 +x+2}=0

J3X+14+2 J4x+5+3

< x=1
Vay hé c6 nghiém (x;y)=(1-1).

Céu 3.
1) Tim tat ca cac s6 tu nhién n va k dé n* +4%** [a s6 nguyén té.

2) Tim tat ca cac s6 nguyén duong X, y thoa man x* —x? +2x*y —2xy +2y*> -2y —36=0
Loi giai

A=n*+4% = (n? )2 + (22“)2 =(n*+ 22“)2 —2n2.2%

= (n?+2%1) —(n24) = (n? 4221 —n.2%)(n? 4+ 2% 4 n.2)

A 1256 nguyén té=> n? + 2% —n. 2" =1 < n? =202 4 22 1 n2 =2
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n=1 n=1
=21 4n2 =2 < =
=( ) {n—Z"”:irl {k=0

Thir lai A=1+4=5, théa man yéu cau.
2) X' =X*+2x°y—2xy+2y*—2y-36=0

c>(x“+y2 +1—2x2—2y+2x2y)+(x2—2xy+ y2)=36+1
(% +y—1)2+(x—y)2 =37 (1)

XX +y-1>x-y

Nhan xét: { (VxeN*yeN*).

X*+y-1>0

X*+y-1=6 x> +x-4=0
x-y=1 y=x-1

2 1= 2 _f = =2
(1)<:> X“+y-1 6<:> X +X—6 0<:> X
X—y=-1 y=Xx+1 y=3

X +y-1=1 X*+x+4=0
X—y=-6 y=X+6

Vay phuong trinh ¢6 nghiém: (x;y)=(2;3)

Cau 4. Cho ba sb thuc duong a,b,c théa mdn a+b+c<2. Tim gia tri nho nhat caa biéu thic:

2 2 2
:b(a2+1) +c(b2+1) +a(c2+1) |
az(b2+1) bz(c2+1) cz(a2+1)

Lai giai
2 3
Tacd 2=a+b+c>3%abc & abcs(gj

o 3i/(a2 +1)(b? +1)(c? +1)

abc

a+£=4i+9i21313%
a 4 9a \ 4 9°a

b+l=49+9i21313%
b 4 9%b \/4 9°b

c+1:4.£+9.i2131@/ 419 s
c 4 9c 4°9°c

P 23#133.1,3/; >39 | ———

42 9% a° b c° 313




* Déu bing xay ra khi azbzczé

Cau 5. Cho nira dudng tron (O;R) duong kinh AB. Ly diém C tly y trén nira dudng tron d6 (C
khdc A va B). Goi M,N lan luot 1a diém chinh giira caa cung AC va cung BC . Hai dudng thang
AC va BN cat nhau tai D. Hai day cung AN va BC cét nhau tai H .

1) Chitng minh tir gilc CDNH nai tiép.

2) Goi | latrung diém DH . Ching minh IN 4 tiép tuyén cua nira dudng tron (O;R).

3) Chitng minh rang khi C di dong trén nira duong tron (O;R) thi duong thang MN ludn tiép
xdc véi mot duong tron ¢ dinh.

4) Trén nira duong tron (O;R) khong chira C lay mot diém P tuy ¥ (P khac A va B). Goi
Q,R,S lan luot 1 hinh chiéu vuéng géc cua P trén AB,BC,CA. Tim vi tri cua P dé tong

AB  BC | CA sat gia tri nhé nhat.
PQ PR PS
Loi giai
A
5 *B

0

1) C6 AC L CH = DCH =90°; AN L NB = HND =90°
— DCH + DNH =180° = tir giac CDNH Ia tt gi4c noi tiép.

2) Tam giac DNH wvudng tai N c6 NI I trung tuyén ang voi canh huyén. Ta duogc

INH = IHN .
Tt giac CDNH ngi tiép nén THN = NCD
Tt giac ACNB noi tiép nén NCD = NBA
Tam giac ONB can tai O nén NBA =ONB => NBA + ONA = 90°

Suy ra INO =90°. Vay IN latiép tuyén cua nira duong tron (O;R).

HOCMAI




3) Taco OM latia phéan giac géc AOC, ON latia phan giac goc NOB . Hai g6c nay ké bu, suy
ra ON L OM .

Tam giac OMN wvudng can tai O. Goi J 1a trung diém MN, ta ¢c6 MN LOJ;

(ON/ ZEMN :%\/R2+R2 :RT\/E

2
R2

Suy ra MN ludn tiép xtc véi dudng tron tm O, béan kinh —

4)

__AB®  BC' CN
PQ.AB PRBC PSCA

C6é PQ.AB=PAPB

PR.BC = PB.PC.sin BPC = PB.PC.sin BAC = PB.PC. i—g

PS.CA= PA.PC.sin APC = PA.PC.sin APC = PA.PC.sin ABC = PA.PC. ﬁ—cB:

AB* AB AC AB.BC _ AB*>  AB.AC.PA+ AB.BC.PB

Ta duogc P = + +
PA. PB PC.PB PC.PA PAPB PA.PB.PC

__AB’ AB(ACPA+BCPB) AB’ ABABPC
“PAPB' PAPBPC PAPB ' PAPBPC

(d /1 Ptolemy)

AB? S 4AB?

PAPB  PA2+PB?

DAu bang xay ra khi P 1a diém chinh giira cung AB khdng chta C .
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