TUYEN TAP DE HSG LAI CHAU- NAM 2024-2025

SO GIAO DUC PAO TAO KY THI CHON HOQC SINH GIOI
LAl CHAU NAM HOQC: 2024-2025
Mobn: TOAN

] Thoi gian 1am bai: 150 phat (khdng ké thoi gian giao dé)
Cau 1. (4,0 diem)
Cho biéu thuc:

A X+4\/;+4+x+\/§ [ 11 j o
X+\/;_2 1-x | \/;_'_1 1_\/; Vol X>0; x=#1.

a) Rut gon biéu thic A.

1++/2024

b) C6 bao nhiéu gia tri nguyén cua X dé A> —————
) gia tri nguyén cu ¢ 024

Cau 2 (4,0 diém)
a) Tim nghiém nguyén cua phuong trinh: X* +3y* +2xy —2x—4y -3=0.

b) Giai phuong trinh sau: \/5X2 +4x = \/X2 —3x—18 +5X .
Ciu 3 (5,0 diém)
a) Cho phuong trinh: x> —(m—2)x—3=0, véi m la tham s. Tim m dé phuong trinh c¢6 hai

nghiém X,; X, thoa man /X + 2024 — x, = /X5 + 2024 + X, .

o x> x—3y =—16
b) Giai h¢ phuong trinh:
y® +16 = 3xy’
Céau 4 (5,0 diém)

Cho duong tron O,R  va mot diém A cd dinh nim ngoai duong tron, OA=2R. Tir A ké tiép
tuyén AB, AC dén duongtron O (B,C latiép diém). Puong thang OA cat day BC tai | . Goi M Ia
diém di dong trén cung nho BC . Tiép tuyén tai M cuaa duong tron O cat AB, AC lan luot ¢ E,F.
Day BC cit OE,OF lan luot tai cac diém P,Q.

a) Chang minh ABI = 60° va tu giac OBEQ noi tiép;

b) Chitng minh EF = 2PQ);

¢) Xac dinh vi tri diém M trén cung nhé BC sao cho tam giac OPQ c6 dién tich nho nhat. Tinh
dién tich nho nhit theo R.

Cau 5 (2,0. diém) Cho a,b,c 12 ba s thuc duong. Chung minh rang:

a b c >3\/§.

+ + >
Jabtb? Joctc? Jeata® 2
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HUONG DAN GIAI
Céau 1. (4,0 diem)

Xx+40x+4 x+/x)( 1 1
2 A:( X+/X =2 Tox } [\/;+1_1—\/§j
(\/;+2)2 . (V1) | 1 et
(Vr2)(V-1) - {a-)fae ) | (V) (V1)

| xr2 WX } 23/x
hewsdivneE

2 (P e
"1 2k W

Vay A:\&Jrl voi x>0, x =1
Jx
b)
aAsity2024 01, 1
2024 Jx J2024

o1, 1

Ix 2024
o x <2024 = 0< x <2024

Vi x>0; x#1 va x nguyén nén x €{2;3;4;...;2024} viy c6 2023 gid tri x nguyén thoa man bai
toan.
Cau 2. (4,0 diém)
a) X +3y* +2xy—2x—4y—-3=0 < x* + 2(y-1)x+(3y*—4y—-3)=0
A'=(y-1)° -3y’ —-4y—-3)=-2y* +2y+4
A>0 Yy —y-2<0=(Y+D(y-2)<0<-1<y<2
Vé&iy =-1, duoc: X* —4x+4=0<=x=2
Véiy =0, dugc: x*—2x—3=0nén xe{-13}
Véiy = 1, dugc: X* =4 nén X e {2;-2}
Véiy =2, duoC: x> +2x+1=0=x=-1
Vay nghiém nguyén cua phuong trinh la: (2;-1),(-1;0), (3;0), (2;1),
(-2;1), (-1;2)
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x*—3x-18>0
b) Biéu kién: < x>0 <& Xx26.
5x% +4x>0

J5X2 + 4x = X% —3x =18 +5+/X

= 2X* —9x+9-5x(x* —3x-18) =0

& 2% —9x+9—5\/(x2 —6Xx)(x+3) =0

& 2(x2 —6x) +3(x+3) —5/ (X2 —6X)(x+3) =0

<:>(\/x2 —6x —ﬁ)(&/ﬁ—%/xz —6x)=o

X_7+\/a
Truong hop 1: VX* —6x =VXx+3 & x* -7x-3=0< 2
L 161
2
Suy ra X = 7+;/ﬁ thoa man diéu kién.
Xx=9
Truong hop 2: 3Vx+3 =2x* —6x— < 4x* -33x-27=0 = 3=>x=9
X=——
4
Vay phuong trinh c6 tap nghiém la S ={7+;/a ;9}

Cau 3. (5,0 diém)
Taco: A=(m- 2)2 +12 >0 = Phuong trinh luén c6 hai nghiém phan biét véi moi m.

. , [ X +X,=m=2
Theo hé thac Vi — et ta co:
XX, =—3

X2 42024 —x, = X2 + 2024 + X, <= X2 +2024 — /X2 +2024 = x, + %,

2

2
X =X

= =X, + X
C +2024 +\[x2 +2024 s
X +X,=0 (1)
=
X2 +2024 +\[x? +2024 = x, —x, (2)
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Khido (1) ©&m-2=0<m=2
Gidi (2). Do /X2 +2024 > |x,|;4/x2 +2024 > |x,|

Suy ra \/xf +2024+\/x22 +2024 > x| +]%,| = X, — X,

Vay m=2.

x> x—3y =-16 (1)

y® +16 = 3xy? (2)
Thay 16 =3xy® —y* vao phuong trinh (1) ta ¢6
X’ (x=3y)=—(3xy’ - y°) = x* - 3x’y +3xy’ —y* =0

<:>(x—y)3:0<:>x:y

Vé6i x =Yy thay vao phuong trinh (2) ta c6: y*+16=3y’ 2y’ =16 < y=2
y=2=>x=2
Vay hé phuong trinh ¢6 cac cap nghiém:
(x¥)=(22)

Cau 4. (5,0 diém)

J

K

Vi AC = AB,0C =0B nén AO latrung truc cia BC = OA 1L BC tai | = ABI =BOI (cung
phu BAO).

— cos ABI = cos BOI :%:izleBl = BOI :600(1)
OA 2R 2

Ma OF,OE lan luot |2 tia phan giac cia COM, MOB

 Fow - M0 OB
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COM +MOB BOC

— FOE = FOM + MOE = >

=BOI (2)

Tur (1) va (2) suy ra ABI = FOE = 60° = QBE = QOE = 60°
Do d6 tir giac OBEQ noi tiép

Tacé OQB=O0EB (Cung chin OB ciia duong tron (OBEQ))
— OEF = OEB = OQB = OEF hay OQP = OEF

Suy ra AOQP«AOEF (g.g) (Do OQP =OEF va QOP chung)

L PR_0Q 4
EF OE

Ta gidc OBEQ nai tiép va OBE =90°, QBE =60° nén
OQE =180° —OBE =90°, OEQ = OBQ = OBE — QBE = 30°

= AOQE vuong tai Q va OEQ =30° :%zsin OEQ =sin30° =% (4)

\ PQ 1
Tr(3)va(d) > —~=-=EF=2P
r@val) =o==3 Q

A

Vi AOQP«AOEF (g.g) theo ti s6 dong dang % =2 nén

Sorg 1 S OM.EF R.EF
= — S = OEF = = 5
! 8 8 (%)

Qua O ké mot dudng thang vudng goc OA ciat AC, AB theo thir tu tai H, K. Ta co:
BKO =BOI =60° (cing phu BAO)

HC = KB = OB.cot BKO = OB.cot 60° = R .

&

EF = FM + EM = FC + EB = (HF — HC ) + (KE — KB)

— (HF + KE)~(HC + KB) = (HF + KE)— 2HC > 2JHF .KE - 2 (6)
3

B

Mit khac FHO = AOC =60°; EKO = AOB =60° nén dé ching minh dugc AHFO«»AKOE (cung
ddng dang AOFE).

2 2
E:EQ HF.KE=OK.OH=OK2=( - R 5| = E (7)
OK KE sin 60
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(-7
Tix (5), (6), (7) Sopg = R'8E o ﬁg - 4Rﬁ

Déu “=" xay ra khi KE=FH =OH =OK < FM =EM < MC = MB

< M chinh giira BC . Vay AOPQ c6 dién tich nho nhat thi M chinh giita cung nho BC va gia

2
43"

Cau 5. (2,0 diém)

tri nho nhat 1a

a b C

\/Zb(a+b) ’ \/2c(b+c) ’ \/Za(a+c)

Ap dung AM — GM, ta c6 [2b(a-+b) < 2b+(2a+b) - a+23b = \/Zb(Zer) > aiagb

Bat dang thirc da cho dugc viét lai

>3
2

2b c S 2c

Tuong tu, ta cod > : >
2c(b+c) b+3c  j2c(a+c) a+3c

a b C S 2a 2b 2c

Suy ra + + > + +
\/Zb(a+b) \/20(b+c) \/20(a+c) a+3b b+3c c+3a

a b C a’ b? c?

Xét P = + + =— +— +—
a+3b b+3c c+3a a“+3ab b“°+3bc c°+3ca

2
—p> (a+b+c)
~a’+b’+c*+3(ab+bc+ca)

—p> (a+b+c)2

a?+b?+c? +;(ab+bc+ca)+2(ab+bc+ca)

Lai cO a®+b*+c? 2ab+bc+ca<:>}(a2+b2+cz)2 (ab+bc+ca)

Wk

2 2
Suyra P> (a+b+8c) @PZB(a+b+c)2 _3
—(a2+b2+c2)+—(ab+bc+ca) 4(a+b+c) 4
3 3
Dau “=" xay ra khi a=b=c.
a b c 3
Va + + >— (dpcm).
Y J2(a+b) J2c(b+c) f2c(a+c) 2 (dpem)
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