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TUYEN CHON CAC BAI TOAN BIEN DOI PAI SO TRONG Ki
THI CHUYEN NAM HOC 2023 - 2024

Bai 1. (Dé thi vao 10 hé chuyén Todan tinh An Giang nam hoc 2023 - 2024)

\/7+1 2\/_
32J_\/—1\/_2\/_

Bai 2. (Dé thi vao 10 hé chuyén Todn tinh Ba Ria — Viing Tau nam hoc 2023 - 2024)

x — 3/x 2x J 1-+/x

Thuc hién phép tinh: A=

Vi x>0; x=1; x=9.

x—20x-3 x-1) x_2Jx+1
Bai 3. (Dé thi vao 10 hé chuyén Todn tinh Bac Ninh nam hoc 2023 - 2024)

Rt gon bidu thic: P = y3+ 22 —v3-242.
Bai 4. (Dé thi vao 10 hé chuyén Todn tinh Bac Giang nam hoc 2023 - 2024)

RUt gon biéu thic P = [

véi x>y >0.

— _ 2 2
Rut gon biéu thic Q=( X7y ¥ X—Y J Xty

Jxty fx=y =y —x+y | -y
Bai 5. (Dé thi vao 10 hé chuyén Todan tinh Gia Lai nam hoc 2023 - 2024)

2 Ix -2 xi/x
Jx -2 \/;+2]

Bai 6. (Dé thi vao 10 hé chuyén Todn tinh Bén Tre nam hoc 2023 - 2024)

x+4x +4 x+\/_J[ 1

véi x>0, x#4.Tim x dé P:%.

Cho biéu thidc P = (
X_

jvc’ji x>0, x=1.

x+ilx-2  1- \/—+11f

a) Rdt gon biéu thic A.

Cho biéu thidc A = (

1+4/2023
J2023

Bai 7. (Dé thi vao 10 hé chuyén Todn tinh Can The nam hoc 2023 - 2024)

10-2v/x 6 j 44x

b) C6 bao nhiéu gid tri nguyén cla x dé A >

véi x> 0; x = 1.

+ :
xlx —=x—x+1 x=1] x—2x+1

a) Rut gon biéu thuc Q.

Cho biéu thic Q = (

b) Dt P = Q.(x-&+1). Chtng minh ring P >1.

Bai 8. (Dé thi vao 10 hé chuyén Todn tinh Binh Dinh nam hoc 2023 - 2024)
.7 . ? - R 7z, 2024 /.

Tinh gid tri cGa biéu thic (x3 +4x* - 23x+ 1) Véi x=3/3-2.

Bai 9. (Dé thi vao 10 hé chuyén Todn tinh Binh Phudc nam hoc 2023 - 2024)

3a+4/9a-3 +a+1 \/_ 2

Cho P= - véia=>0,a=1.

a+\/_2 \/;+2 1\/_
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a) Rdt gon biéu thic P.

b) Tim a nguyén dé bi€u thiic P nhén gid tri nguyén.

Bai 10. (Dé thi vao 10 hé chuyén Toan tinh Hai Duong nam hoc 2023 - 2024)
1) Cho hai sé a, b thod man cdc diéu kién ab=1,a+b=0.

1 1 1 3 1 1 6
RUt gon biéu thic: Q = (—+—j+—(—+—j+ )
(a+b)'\@ b (@2 p2i2) @ b7 (atb)

2) Cho hai s6 dudng x, y thod man x\/y2 +1+yx?+1=415.

Tinh gid tri cGa biéu thic: P = (\/x2 +1 —x)(\/yz +1 —y).

Bai 11. (Dé thi vao 10 hé chuyén Toan tinh Cao Bang nam hoc 2023 - 2024)

x—108+23\/;_1]_( 75-x  Jx+3

+
x—16 x+4x-12 x+4

2) Cho ba s6 thuc a, b, ¢ thda man abc =2023. Tinh gid tri cda biéu thuc:

1) Rdt gon biéu thic sau: P:( Jvéi x>0,x#9, x=#16.

B 2023a N b N c
" ab+20233+2023 bc+b+2023 catc+1

Bai 12. (Dé thi vao 10 hé chuyén Toan tinh BDa Ndng nam hoc 2023 - 2024)

Vx=y (W xy+y Jxy -x 2(Vx =y )

véi x>0, y >0 va x#y.Ridt gon cédc biéu thic P, Q va chdng minh rang vdéi cdc sé x, y dudng
phan biét tuy y thi 4Q +1 > 2P.

Bai 13. (Dé thi vao 10 hé chuyén Toan thanh phé Ha Néi nam hoc 2023 - 2024)

Cho a, b va c la cdc s8 thuc khdc O thda man diéu kién a> —c® =c, ¢ —b’ =b va b?-a’ = a.
Chidng minh (a - b)(b - c)(c - a) =1.

Bai 14. (Dé thi vao 10 hé chuyén Todan tinh Dong Nai nam hoc 2023 - 2024)

Cho biéu thidc P =

Cho s6 thuc x théa man 3 < x < 4. Rt gon bidu thic: A =x—2+2vx-3 +yx-2-2x-3.
Bai 15. (Dé thi vao 10 hé chuyén Toan tinh Dong Thdp nam hoc 2023 - 2024)

\/; 4 J\/;+2

- : véi x>0, x#4.
Jx=2 x—2vx

a) Rut gon biéu thic P.

Cho biéu thdc P =[

b) Tim tat ca cdc gid tricha x dé P>1.
Bai 16. (Dé thi vao 10 hé chuyén Todan tinh Ha Giang ndm hoc 2023 - 2024)

Cho biéu thuc B:( \/;4_2 —\/;_2}(x+\/;) véi x>0, x 1.

x+2x+1  x-1
a) Rdt gon biéu thuc B.

b) Tim céc gid tri nguyén cla x dé B nhan gid tri nguyén.
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Bai 17. (Dé thi vao 10 hé chuyén Toan tinh Ha Nam (dé chung) nam hoc 2023 - 2024)

1 N X
Jx-1 x=1)"(Jx-1

a) Rdt gon biéu thic P.

Cho biéu thic P:( —1] véi x>0, x=1.

b) Tim tat ca cdc gid tri nguyén cla x dé biéu thic P nhén gid tri nguyén.
Bai 18. (Dé thi vao 10 hé chuyén Toan tinh Ha Nam (dé chuyén) nam hoc 2023 - 2024)

xyx 1 ]L\/;+1 Ix -2

1T+x++/x I x-1 _x—\/;—Z

a) Rdt gon biéu thic A.

ChobiéutthA:[ Jvdix20,x¢1,x¢4.

b) Tim tat cd cdc sé nguyén cla x dé ‘ZA — 1‘ +1=2A
Bai 19. (Dé thi vao 10 hé chuyén Toan thanh phé Hai Phong nam hoc 2023 - 2024)
x+2 Jx 1 ) x+1
+ - : véi x>0.
xix+1 x—x+1 x+1) 2Vx
RUt gon biéu thic A va chiing minh A<2.
Bai 20. (Dé thi vao 10 hé chuyén tinh Hoa Binh nam hoc 2023 - 2024)

Rt gon biéu thic: A = (\/g—l)\/6+ 24/5.

Bai 21. (Dé thi vao 10 hé chuyén tinh Hung Yén nam hoc 2023 - 2024)
X 2 N 2x—x\/;—2

Jx-1 Jx-2 x-3Jx+2

a) Rt gon biéu thic P.

b) Tim tat ca céc gid tri cha x dé |P| -P=0.

Bai 22. (Dé thi vao 10 hé chuyén tinh Khdnh Hoa nam hoc 2023 - 2024)

Cho biéu thuc A =(

Cho biéu thic P = V8 x#0; x#1; x#4.

1 N 1 4. XXX
x=x-1 x+x-1  1-x
Rdt gon M va tim gid tri nhd nhat cda M.

Bai 23. (Dé thi vao 10 hé chuyén tinh Lao Cai nam hoc 2023 - 2024)

3-Jx Jx-2  9-x x-3Ix  fx+1
+ - : +

Jx-2 JIx+3 x+Jx-6 Xx=9  x144/x+3

Tim céc gid tri x dé P nhan gid tri nguyén.

Cho biéu thic M = véi x >1.

vii x>0, x =4, x+9.

a) Cho biéu thic P =(

b) Cho a, b, ¢ |a cdc sé thuc thod man diéu kién abc#0 va a+b+c#0.

at+b b+c c+a .1 1 1 1
+ + =-2 thi 2003 T 203 T 2003 T 2003 | 2003 . 2003 °
C a b a b c a +b™” +c

Bai 24. (Dé thi vao 10 hé chuyén tinh Long An nam hoc 2023 - 2024)

\/5+1_\/5—1J{£_L
Ja-1 Va+1)l 4 4va

a) Rdt gon biéu thic T.

Chdng minh rang néu

2
Cho biéu thuc Tz( J vdi a>0, a=1.
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b) Tim tat cd cdc gidtricha a dé T = Ja-1.

Bai 25. (Dé thi vao 10 hé chuyén tinh Nam Dinh (dé chung) nam hoc 2023 - 2024)

Tinh gid tri bi€u thic P =2024 + 22023 — /2025 + 242024 .

Bai 26. (Dé thi vao 10 hé chuyén tinh Nam Dinh (dé chuyén Todn) nam hoc 2023 - 2024)

Cho x, y, z la ba sé thuc khdc O théa man: x+YiZ-1va l+z+§=0.
2 3 X vy z
y2 2
Chdng minh réng: x* + -+ —=1.
4 9

Bai 27. (Dé thi vao 10 hé chuyén tinh Nam Dinh (khéi xa héi) nam hoc 2023 - 2024)
x+4x+4  x-9

<12 Ix-3
a) Rut gon biéu thic P.

b) Tim x dé P=5.

Bai 28. (Dé thi vao 10 hé chuyén tinh Ninh Binh nam hoc 2023 - 2024)

Cho a, b la hai s6 thuc nguyén dudng phan biét thda man (1—a)(1—b)+2\/£ =1.

ava-bvb 2. b
PR SO S A
Bai 29. (Dé thi vao 10 hé chuyén tinh Phi Tho nam hoc 2023 - 2024)
2 3 x*

Cho x; y la céc s6 thuc thoa man 1.2 . Tinh gid tri cta biéu thic P = —
y X 2X+y

Bai 30. (Dé thi vao 10 hé chuyén tinh Quang Ninh nam hoc 2023 - 2024)

5+ 4+4/x 2 3 ]:[&+5—6\/§

Cho biéu thic P = v8i x>0 va x#9.

Tinh gid tri cha biéu thic P =

2
Y
+—.

X

<

Cho biéu thidc P =

- +
2x+5Ux =12 2dx-3 Jx+4 Jx + 4

a) Rut gon biéu thuc P.

]vc’ii xZO,x;tg.
4

b) Tim gid tri I6n nhat cha P.
Bai 31. (Dé thi vao 10 hé chuyén tinh Quang Tri nam hoc 2023 - 2024)
bc ca

Cho cédc sé thuc dudng a, b, ¢ thda man ﬂ+—+—=a+b+c.
c a

Ching minh a=b =c.
Bai 32. (Dé thi vao 10 hé chuyén tinh Son La nam hoc 2023 - 2024)

xyly +Vx —yWx —+ly
1+\/E

Cho biéu thic Q = véi x>0,y >0.

a) Rut gon biéu thic Q.
b) Tinh gid tri biéu thic Q khi x =2024 +2+/2023; y =2024 —2+/2023.
Bai 33. (Dé thi vao 10 hé chuyén tinh Ty Ninh nam hoc 2023 - 2024)

Tinh gid tri cia bidu thic T = 13 + 443 — 13— 44/3.
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Bai 34. (Dé thi vao 10 hé chuyén tinh Thai Binh nam hoc 2023 - 2024)

2 2
a) Cho cdc s6 thuc x, y khdc 0, thod man: XY 3w XY 0.

y X y X

Ching minh l+l =1
Xy

b) Cho cdc sé thuc khéng 4m a, b, ¢ thod man déng thdi céc diéu kién: Ja ++/b ++/c= 8:

a+b+c=26;abc=144. Tinh gid tri biéu thdc: P =

1 1 1
+ + .
x/E—\/g+9 JE—JE+9 @—\/E+9

Bai 35. (Dé thi vao 10 hé chuyén tinh Thanh Hod nam hoc 2023 - 2024)

a) Cho céc s8 thuc duang x, y thda man x* —3xy =10 va y* + xy =6. Tinh A =x+ 3y.

b) Cho X, y, z |a céc sb thuc dusng thda man xyz(x+ y+z) =1.

Ching minh \/[xz +%)(y2 +i2j(zz +in =(x+y)(vy+2)(z+x).

V4 X

Bai 36. (Dé thi vao 10 hé chuyén tinh Thira Thién Hué nam hoc 2023 - 2024)

2+\/5 \/5_2 \/; A A
- : khéng phu thudc
a+r2Ja+1 a-1 ) afa+a-+a-1

a) Chiing minh gid tri cGa biéu thic P :[

vao gidtricha a, véia>0vaa=1.

b) Cho a, b, ¢ 1a ba s6 nguyén dudng thdéa man i+% = 1 Ching minh Q = a” + 4b* +16¢” 1a m6t
a c

s8 chinh phuang.

Bai 37. (Dé thi vao 10 hé chuyén tinh Tién Giang nam hoc 2023 - 2024)

Tinh gid tri cia biéu thic P = (x* +2x+2021)"  tai x=,| 24
' \ x-+15 5-1

Bai 38. (Dé thi vao 10 hé chuyén thanh phd Hé Chi Minh nam hoc 2023 - 2024)

2
Cho a, b la céc s6 thuc, b # 0 thda man diéu kién a* +b? =L+ax/a2 +b%.
\Ja’+b’ +a
Tinh gid tri cla biéu thdc P = a +b?.
Bai 39. (Dé thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2023 - 2024)

15Vx—11 3Vx-2 2Jx+3
x+20x -3 1-+x  fx+3

a-— 3\/5 +6
Ja-2
Bai 40. (Dé thi vao 10 hé chuyén tinh Vinh Long nam hoc 2023 - 2024)

2

Ne)

vBi x>0, x=1.

a) RUt gon biéu thic P =

b) Tim gid tri nhd nhat cta biéu thic Q = véia>4.

a) Tinh gid tri ctia biéu thic: A=+/4+ 243 +1/6-2v5 +
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b) Cho biéu thuc: P :(

1 2dx [, _2dx
Ix -1 xafx++/x —x-1 x+1
Bai 41. (Dé thi vao 10 trudng chuyén Dai hoc Su Pham Ha Néi (vong 1) ndm hoc 2023 - 2024)
x*+8x  2x++x  16-4x

- -
x—20x+4  x  x+2

Bai 42. (Dé thi vao 10 trudng chuyén Dai hoc Su Pham Ha Néi (vong 2) ndm hoc 2023 - 2024)
a) Cho a, b 1a cdc s6 thuc khdng dm, ¢ 1a sé thuc dudng théa man Ja—va+b-c=+b++ec.

Chuing minh ring: Ya+3b -3c=3fa+b—c.

b) Tim tat ca cdc s6 nguyén dudng a, b sao cho sb

}vdi x>0; x=1.

RUt gon biéu thuc: A = véi x> 0.

Vaiva
V5 <\b

13 6 hitu ty.
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» = > -~
HUGONG DAN GIAI CHI TIET
Bai 1. (Dé thi vao 10 hé chuyén Todan tinh An Giang nam hoc 2023 - 2024)

\/7+1 2ﬂ+\/7—2\/§.

Thuc hién phép tinh: A =

3-2y2 2-1
Li gidi
_ J7 +1 _2\/1_44_\/7_2\/5
3-202 21

a2 (F-a)an
_3—26_(\5—1)(\5—1)+ 3-242

J7 1 2\/5.\/5—2\/H+3\/7—6\/§—2ﬂ+8

322 3-242 3-242
_Q_Gﬁ_3(3—2\/§)_3
3-202  3-242

Bai 2. (Dé thi vao 10 hé chuyén Todn tinh Ba Ria — Viing Tau nam hoc 2023 - 2024)

x —3x 2xJ: 1-+/x

x—2dx -3 x=1) x—2Jx+1

RUt gon biéu thic P:( Vi x>0, x#1; x=9.

LGi gidi

VEi x>0; x#1; x#9, tacé:

R I S e R
(Vx+1)(Vx-3) x-1 (&_1)2 (Vx=1)(vx+1) vx-1
—\/;(\/;+1)

i (Vx-1)(vx+1) [t

Vay sz/; VGi x>0; x=1; x=9.

Bai 3. (Dé thi vao 10 hé chuyén Todn tinh Bic Ninh nam hoc 2023 - 2024)
RUt gon bidu thic: P =3+ 242 —\3-242.

Lgi giai

Tacé P=y3+2v2 —\3-242 =\/(J§+1)2 —\/(ﬁ—l)2
=‘\/§+1‘—‘\/§—1‘=\/§+1—\/§+1=2.

Bai 4. (Dé thi vao 10 hé chuyén Todn tinh Bic Giang nam hoc 2023 - 2024)

P=

véi x >y >0.

_ _ 2 2
RUt gon biéu thic Qz{ alnt 4 + alud } J alihi4

Vx+y +x=y -y —xty | X2 -y
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Lai gidi
Véi x>y >0, tacd:
_ _ 2 2
Q- x=y . X—y Xty
WXy F0x—y P —y? —x+y | X -y

B -y (x- V) X +y?
x/><+v+J>< y \/m \/x VX -y

y)
\/—(\/Hyﬂ/x v ey \/X VJ Jx+—yv

o AX+Y x% +y?
=X —V. y '\/xz—yz

2 2
Vay Q=u véi x>y >0.
Y

Bai 5. (Dé thi vao 10 hé chuyén Todan tinh Gia Lai nam hoc 2023 - 2024)

Jx-2 Jx+2) x-4

Cho biéu thic P = ( 2 x- 2] x/x Véi x>0,x=4 . Tim x dé P =

L&i gidi
VEi x>0, x#4 taco:

[ 2 _&—z].x&Z(M)—(&-Z)z.x&
dx=2 x+2) x-4 x—4 ‘x—4
_2x+4-x+4x-4 x-4 _6/x-x 6—\/;.

x—4 Y W X

=3
DEP= 3 thi b5 \/_:%: +3\/;—18:0c{\/; = x =9 (thod man).

x Jx=-6

Vay véi x =9 th‘le%.

Bai 6. (Dé thi vao 10 hé chuyén Todn tinh Bén Tre nam hoc 2023 - 2024)

x+4\/;+4 x+\/_J( 1
x+ix-2  1- Jx+1 1- J_

a) Rut gon biéu thuc A.

Cho biéu thidc A = ( J véi x>0 x=1.

1++/2023
V2023

b) C6 bao nhiéu gid tri nguyén cla x dé A >

L&i gii
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a) VGi x>0; x#1, tacé:
x+4\/;+4+x+\/;}( 11 ]
x+x-2  1-x J\Jx+1 1-+x
(\/;+2)2 ) Vx(vx+1) [ 11 J
(Vx-1)(vx+2) (1=vx](1++x] | (e V-1
Jx+2 x| 23x
dx-1 1-+x '(\/;—1)(&“)
\/;+2_ Jx . 24x
-1 x-1) (Vx-1)(vx 1)

2 .(\/;—1)(\/;+1)_\/;+1
-1 24x o x
\/;-i-l
Jx

b) Vi x>0; x#1, tacé: A>

A=

Vay A= véi x>0; x = 1.

1++2023
V2023

_ &flzlr/z\/ggf‘ = +2023x ++/2023 2 Vx +42023x (do v/x > 0)
X

o fx <2023 & x<2023.

K&t hdp vdi diéu kién xdc dinh, ta dugc 1 < x<2023.

Vay s6 s6 nguyén x thod man yéu cau bai todn la: (2023—2) :14+41=2022 (s6).
Bai 7. (Dé thi vao 10 hé chuyén Todn tinh Can The nam hoc 2023 - 2024)

10-2Jx 6 | 4x
xx —x—x+1 x-1) x-2x+1

a) Rut gon biéu thuc Q.

véi x> 0; x = 1.

Cho biéu thic Q = (

b) Dit P :Q.(x—\/;+l). Chiing minh ring P> 1.

L&i gidi
a) Véi x>0; x#1, tacd

o- 10-2Jx 6 | 4x
xx —x—x+1 x-1) x-2x+1

10-2+/x L6 | 4%
_x(\/;—l)—(\/;—l) x—1 (&_1)2
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) 10-2Vx+6(vx-1) 4/
(x-1)(Vx-1) '(\/;_1)2

4(Vx+1) (\/§—1)2 .

(x/§+1)(\/§—1)2 ax  x

Vay Q:i vGi x>0; x = 1.

x

b) V4i x> 0; x =1, ta cé P=Q.(x—\/;+1):x_—x+l.

Jx
x+1 . x-2x+1 (\/;—1)2'

Xét p—1=2"NX*"2 4

Jx N SN
[af ~o_ (51

=

\/;>O \/;

Bai 8. (Dé thi vao 10 hé chuyén Todn tinh Binh Dinh nam hoc 2023 - 2024)

Vi x>0;x#1 nén >0=>P-1>0« P>1 (diéu phai ching minh).

Tinh gid tri clia biéu thic (x° +4x* ~23x+1)" véi x =33 -2.
L3 gidi
Tacs x=3V3-2x+2=3V3 = x2+4x+4 =27 < x>+ 4x =23
2024
Khi dd: (x3 +4x* —23x+ 1)2024 = [x(x2 +4x)— 23x + 1} (23x 23x+1

)2024

1.

Vay gié tri cta bidu thuc bing 1 khi x =33 -2.
Bai 9. (Dé thi vao 10 hé chuyén Todn tinh Binh Phudc nam hoc 2023 - 2024)

3a+V9a-3 Va+l +a-2
2tva-2 a+2 1-4a

a) Rdt gon biéu thic P.

Cho P =

véi a=>0, a=1.

b) Tim a nguyén dé bi€u thic P nhan gid tri nguyén.
Lai giai
a)Véia>0,a=1, taco:
3a+V9a-3 Va+l +a-2
aiva-2 ai2 1-va

3a+3va-3 -1 a—4

_(x/5+2)(\/5—1) (\/;+Z)(\/;—1)_(\/;+2)(\/;—1)
a+3a+2 (\/5+2)(J5+1) Va+1

(Va+2)(Ya-1) (Va+2)(va-1) a-1
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_\/5+1
Va-1

Ja i1 PEPCZ th -2 <7

2
=1+ .
Ja-1 Ja-1 Ja-1

= \/g—l € {—2;—1;1;2} =ae {0;4;9}.

véi a>0,a=1.

b) Ta cé: P =

Vay véi ae{0;4;9} thi PeZ.
Bai 10. (Dé thi vao 10 hé chuyén Toan tinh Hai Duong nam hoc 2023 - 2024)

1) Cho hai sé a, b thod man céc diéu kién ab=1,a+b 0.

. e o1 1. 1 3 1 1 6
Rut gon biéu thuc: Q = (a+b)3 (a3 +b3]+—(a2 e +2)2 (az +b2j+(a+b)

7

2) Cho hai s6 dudng x, y thod man x\/y2 +1+yyx?+1=4/15.
Tinh gid tri cGa biéu thic: P = (\/x2 1 —x)(«/yz 1 —y).
L3 gidi

1) Ta cé: a2+b2+2=(a+b)2

1 [1 1] 3 (1 1] 6
=Q= Tl atE |t Azt |t 7
(a+b) a’ b (a+b) a” b (a+b)

a +b3 ( 2+b2) 6 _(a3+b3)(a+b)+3(a2+b2)+6
(a+b) )

a+ (a+b)4 (a+b)4

(
a +b4+ab(a2+b2)+3(a +b2)+6 a +b4+4(a2+b2)+6

(a2 +b% + 2) (a2 +b? +2)2

(a" +b* +2a2b2)+4(a2 +b2)+4 ) (a2 +b2)2 +4(a2 +b2)+4

(a2 +b% + 2)2 (a2 +b% + 2)2
(a2 +b? +2)2
=1,
(a2 +b? +2)2

Vay Q=1.

2) Ta cé: Pz( x2+1—x)(\/y2+1—y)=\/x2+1\/y2+1 +xy—(x\/y2+1 +y\/x2+1)
= x? +14y? +1 + xy —/15.
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bat M= m\/m + Xy
=M = (x2 +1)(y2 +1)+x2y2 +2xym.\/m
=2Xy2 + X2 +y + 1+ 2xym.\/m

:xz(y2+1)+y2(x2 +1)+2x\/y2 iy +1+1

2
:(x\/y2+1+y\/x2+1) +1
=16
=>M=4.

Vay P=4-415.

Bai 11. (Dé thi vao 10 hé chuyén Toan tinh Cao Bang nam hoc 2023 - 2024)

x—108+23\/;_1}( 75-x  x+3

+
x-16 x+4x-12 x+4

2) Cho ba s6 thuc a, b, ¢ théa man abc =2023. Tinh gia tri cta biéu thdc:

1) Rut gon biéu thic sau: Pz{ Jvc’ji x>0,x#9, x=16.

B 2023a N b L C
~ ab+2023a+2023 bc+b+2023 cat+c+1’

Lgi gidi
1) VEi x>0, x#9, x#16, tacd

P:[x—108+23\/;_1]:[ 75 x \/;+3J

+
x—16 x+x-12 Jx+4

_x-16+23Vx-92-x+16 75‘“(\/;*3)(&‘3)

x-16 | (Vx+a)(Vx-3)

23Jx-92  75-x+x-9

(el 3
23(Vx-4)  (Vx+4)(Vx-3) o3

~(Vxra)(Vx-4) 6 66

A 23 4
Vay P_§(\/;_3) v8i x>0, x#9, x#16.

(Vx-3)

2023a N b N c
ab+2023a+2023 bc+b+2023 ca+c+1

2) TU gid thiét abc =2023,ta cé M =
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B a’bc . b . c
ab+a’bc+abc bc+b+abc ac+c+1
a’bc b C

ab(ac+c+1)+b(ac+c+1)+ca+c+1

ac 1 c

= + +
ac+c+1 ac+c+1 ac+c+1

ac+c+1
- ac+c+1 -
Vay M =1.
Bai 12. (Dé thi vao 10 hé chuyén Toan tinh BDa Ndng nam hoc 2023 - 2024)
_Xry_. ﬂ— X _ \/; Jvé biéu thic Q=X\/;_y Yy % y+y\/;
Vx=y Wy Axy+y o Jxy - x 2(Vx =y )
véi x>0, y >0 va x#y.Ridt gon cédc biéu thic P, Q va chdng minh rang vdi céc sé x, y dudng
phan biét tuy y thi 4Q +1 > 2P.
Li giai

Rut gon: P=\/;+\/;:>2P=2\/;+2\/;

Rt gon: Q=%34Q+1=2(x+y)+1

1.

Cho biéu thdc P =

Nhan hai vé cla biéu thic 4Q +1 -2P cho 2, ta dudc:
2 2

2(4Q+1-2P) = 4x + 4y +2-4/x ~ 4y =(2&—1) +(2J§—1)
Vi x#y nén 2(4Q+1-2P)>0=4Q+1>2P.
Bai 13. (Dé thi vao 10 hé chuyén Toan thanh phé Ha N&i nam hoc 2023 - 2024)
Cho a, b va c la cdc s6 thuc khdc O thda man diéu kién a° —c® =c, c> —b? =b va b? -a° = a.
Chiing minh (a —b)(b—c)(c—a) =1.
Lai giai

a’-c’=c
Theo gia thiét, ta cé: {c* —b>=b=a+b+c=0

b’ -a’=a
Lai ¢é: a* —c? =cc>(a—c)(a+c):c:(a—c)(—b)=c<:>b(c—a):c
Tuong tu, ta chiting minh dudc: ¢ —-b* =b = a(b—c) =b;b?’-a’=a=> c(a—b) =a.
Do dé b(c—a)a(b—c)c(a —b) =abc=> (a—b)(b—c)(c—a) =1 (do abc = 0).
Bai 14. (Dé thi vao 10 hé chuyén Toan tinh Dong Nai nam hoc 2023 - 2024)
Cho s6 thuc x thda man 3 < x < 4. Rut gon biéu thic: A=\/x—2+2\/X—3 +\/x—2—2\/x—3 )
Li giai

Céch 1: Ta cé: A=\/(\/E+1)2 +\/(\/E—1)2 =‘m+1‘+‘m—l‘.
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VJx-3+1>0
Jx-3-1<0

Vi3<x<4 nén 0<+/x-3 <1,suyra{

Vay A=+Vx-3+1-+x-3+1=2.

Céch 2: Tacd: A2 =x—-2+2x-3 +x—2—2\/x—3+2\/(x—2)2—4(x—3)

= 2x—4+2\(x-4) =2x-4+2|x-4[.

Vi 3<x<4 nén A2=2x—4—2(x—4)=4.

Do A>0 nén A=2.
Bai 15. (Dé thi vao 10 hé chuyén Todan tinh Dong Thdp nam hoc 2023 - 2024)

\/; 4 J_\/;+2
2

Vi x>0, x=4.

Jx-2 x-2Jx )

a) Rut gon biéu thic P.

Cho biéu thic P =[

b) Tim t4t ca cdc gid tricha x dé P>1.
L&i giai
a) V3i x>0, x = 4, ta cé:

Jx 4 % 2
T Vx-2 J—(I )}\/12 (([ )\/§+2_\/§.(x—4)_&'
2- f {\/;7&0 @{Xio

& 0<x<4.
2-Jx>0  |Yx<2

2 x—4 2 2(x-4) 2

b)Dé P>1 th|i>1<:>

NoRRRMIN

Do x>0,x%4 nén O<x<4.

Vay véi O<x<4 thi P>1.
Bai 16. (Dé thi vao 10 hé chuyén Todan tinh Ha Giang ndm hoc 2023 - 2024)

Cho bidu thic B=| _¥X*2_x-2 (x++x) véi x20,x#1.
x+2x+1  x-1

a) Rdt gon biéu thuc B.

b) Tim céc gid tri nguyén cla x dé B nhan gid tri nguyén.

L&i gidi
a) V38i x>0, x =1, ta cé:

o e e

x+\/_ 2- x+\/;+2
(Vx+1)(Vx-1) W=

b) Tacé: B= 2x _2x-2+2 =2+ 2 .
x—-1  x-1 x—1
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DE BeZ thi 25(x—1) =S (x—l) € {il;iZ} =>Xxe {3;—1;2;0}.

Dai chiéu diéu kién suy ra x e {3; 0;2}.

Bai 17. (Dé thi vao 10 hé chuyén Toan tinh Ha Nam (dé chung) nam hoc 2023 - 2024)
1 x ) [ X

K1 x —J (J_ 1

a) Rdt gon biéu thic P.

Chobié’uthl’jch( ]vd|x>0 x=1.

b) Tim tat ca cdc gid tri nguyén cla x dé biéu thic P nhén gid tri nguyén.
Lai giai
a) V38i x>0, x =1, ta cé:

Ix +1++/x 1 2Jx +1 (\/;_1):2\/;+1
(\/; )(\/;+1) Jx -1 (\/_— )(\/;Jrl) Jx+1

1

\/;+1.

Biéu thdc P nhéan gid tri nguyén khi

@[\/;u:l @{&:0 _
x+1=-1  |Jx=-2
Vay véi x =0 thi biéu thiic P nhén gid tri nguyén.

Bai 18. (Dé thi vao 10 hé chuyén Toan tinh Ha Nam (dé chuyé&n) nam hoc 2023 - 2024)

xax —1 JL&H Jx -2

P =

b) Tacd: P=2-

|a s6 nguyén < \/;+1 la udc nguyén cliia 1

1
\/;-i-l

X =0(tm)

1T+x++/x )l x=1 _x—\/;—Z

a) Rut gon biéu thuc A.

ChobiéutthAz[ Jvdixzo,x¢1,x¢4.
b) Tim tat ca céc s6 nguyén clia x dé |2A - 1| +1=2A.
Lai giai

a) VGi x>0, x#1, x#4, taco:

(\/;)3_1 \/;+1 x

A= . -
R N N
:(x/;—l)(x+ x+1) \/;+1 ) \/;_2
1+\/;+x .(\/;+1)(\/;—1) (\/;+1)(\/;—2)
1 1 2 2
:(\/;_1)(\/;—1_\/§+1J:(&_1)(\/§—1)(\/§+1):\/§+1'
VéyA:\/;erl VGi x>0, x=1, x=4.
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b) Ta cé: ‘2A—1‘+1=2A<:>‘2A—1‘=2A—1<:>2A—120<:>Az

N |+~

= 21<:> x<30<x<9.

2
\/;Jrl
Két hop vdi diéu kién x> 0; x#1; x#4; xeZ = x e {0;2;3;5;6;7;8;9}.

Bai 19. (Dé thi vao 10 hé chuyén Toan thanh phé Hai Phong nam hoc 2023 - 2024)

X+2 Jx 1 ] Ix+1

+ - : véi x>0.
XxVvx +1 x—\/;+1 \/;+1

Cho biéu thic A = :
[ 24x
RUt gon biéu thic A va chiing minh A<2.

Lai giai
2
Tacéd: A= (\/;+1) '\/;+1= 2x
(\/;+1)(x—\/;+1) 2\/; X—yx+1
2
2(+/x -1
Xét:A—Z:A—Z: ( )£0v6imoix>0.
X—x+1 X—x+1
Viay A<2.

Bai 20. (Dé thi vao 10 hé chuyén tinh Hoa Binh nam hoc 2023 - 2024)
RUt gon biéu thic: A = (\/g—l)\/6+ 24/5.
L&i giai
2

Taco: A=(5-1)(V5+1) :(\/5—1)‘\/E+1‘ ~(V5-1)(v5+1)=4.
Bai 21. (Dé thi vao 10 hé chuyén tinh Hung Yén nam hoc 2023 - 2024)

X 2 N 2x—x\/;—2
Vx-1 Jx-2 x-3Jx+2
a) Rut gon biéu thuc P.
b) Tim tat cd cdc gid tri cha x dé ‘P‘ -P=0.

Cho biéu thic P = v8i x 20; x #1; x # 4.

L&i giai

a) V3i x #0; x#1; x # 4, ta co:

Cx 2 2xexke2 x(Vx=2)+2(Vx ~1)+ 2x-xilx -2
Ix-1 Jx-2 x-3Jx+2 (Vx-1)(Vx-2)
2(Vx-2) 5

C(Vx-1)(vx-2) Vx-1

P

Véy P = vii x #0; x#1; x # 4.

2
JIx -1

b) Tacé: |P|-P=0<|P|=P<P>0
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= 20<:>\/;—1>0<:>\/;>1<:>x>1.

x—-1
K&t hdp vdi diéu kién xdc dinh, ta dudc: x >1; x # 4.
Vay x>1,x# 4 thi |P|-P =0,
Bai 22. (Dé thi vao 10 hé chuyén tinh Khdnh Hoa nam hoc 2023 - 2024)

Cho biéu thdc M = 1 + 1 —4.% X Véi x> 1.

N R o e

Rut gon M va tim gid tri nhd nhat cda M.

L&i giai
Véi x> 1, ta cé:
4x(\/; 1)

=27x—-1+4x.
Ry

1 1
R o S il AR I AU S

V4i x > 1, ta cé: {Z'X_l >O:>2\/x—1 +4x> 4.

4x >4

Do dd véi x >1 thi M khéng cd gid tri nhd nhat.
Bai 23. (Dé thi vao 10 hé chuyén tinh Lao Cai nam hoc 2023 - 2024)

3- \/7 Jx -2 9—x }[x 3\/7 JIx +1
NO) \/;+3 x+x—6 x-9 X+4\/;+3
Tim céc gid tri x dé P nhan gid tri nguyén.

b) Cho a, b, ¢ |a céc sé thuc thod man diéu kién abc =0 va a+b+c#0.

at+b b+c c+a .1 1 1 1

Chuiing minh rang néu + + =-2 thi + + = .
c a b a2023 b2023 C2023 a2023 +b2023 +C2023

a) Cho biéu thuc P = ( }vdixzo,x¢4,x¢9.

LaGi giai
a)VGi x>0, x#4,x+9, taco:

P[3J—J—2 9xJ[x3f \/—+1J
\/_ 2 \/;+3 x+\/_ 6 x+4\/;+3

3k k2 ()| | (Res)
Vx-2 Vixe3 (Vx=2)(vx+3)| | (Vx-3)(vx+3) (Vx+1)(vx+3)

3\/—\/—23\/—](\/_ 1]
\/—2\/;+3\/_2 \/;+3 \/;+3

Vx-2 x+1 Jx-2 . 3

= : = =1- .
\/;+3 \/;+3 \/;-i-l \/;-i-l

3

\/;+1

\AxZOnén\/;+121:>1— 2.

\2
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Lai co i>0:>1—i<1.
\/;-i-l \/;+1

Suyra -2<1- <1 hay —2<P<1.

x+1

Ma P nguyén nén P e {—2;—1;0}.

Trudng hgp 1: P=-2= \/;_2 :—2<:>\/;:O<:>x:0 (thda man).

\/;-i-l

Trudnghgp 2: P=-1= \/;_2 =—1<:>\/;=%<:>X=% (thda man).

Ix +1
Jx -2

Trudng hgp 2: P=0= K —0eoVx=2ox=4 (Khong théa man).
x+1

Vay x e {O;%} thi P nhan gid tri nguyén.

b) Tl abc #0 = a; b; c = 0.

a+b+b+c+c+a:_2<:>a+b+1+b+c+1+c+a+1=1

c a b c a b

Ta cé:

a+b+c a+b+c a+b+c
+ + =1

C a b
<:>(a+b+c)(l+l+1]=1
a b c
<:>1+l+1= 1 (do a+b+c=#0)
a b c¢c a+b+c
a+b 1 1
IS = -=
ab at+b+c c
a+b —(a+b)
< =
ab c(a+b+c)
=-b=0
a+b=0 [ a=—b a=—b @ io
IS & = & |lec=-a#0.
ab=-c(a+b+c b bc=0 c+al(c+b)=0
( ) c+ab+ac+bc ( )( ) ce—b20

Truong hdgp 1: a=-b =0
1 1 1 1 1 1 1 1 _ 1

+ = = = = .
2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023
a b e a - c a -a +cC a +b +cC

Chdng minh tuong tu cho trudng hdp c=-a=0 va c=-b %0, ta cé diéu phai chiing minh.
Bai 24. (Dé thi vao 10 hé chuyén tinh Long An nam hoc 2023 - 2024)

2
Cho biéu thiic T = ¢g+1_¢g_1 ﬁ—i véia>0,a=1.
Ja-1 Va+1)l 4 4
a) Rut gon biéu thuc T.
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n
b) Tim tat cd cdc gidtricha a dé T = Ja-1.
Lai giai
a)Vdia>0,a=#1, tacé:
2 2 2 2
- (Va+1) -(Va-1) |z 1} [(Ya+1) -(Ya-1 [a 1J2 i (-1 a1
(J;_l)(J;+1) 4 4a (\/5—1)(\/5+1) 4Ja) a-1 (4[) NS
V- - oo, 1
b)Véia>0,a=1 tacéd: T=- 1:>——— l<5a+4 1=-0& S a=—.
4 Ja :% 25
Vay vai a—i th T=-Ja-1
' 25 '
Bai 25. (Dé thi vao 10 hé chuyén tinh Nam Dinh (dé chung) nam hoc 2023 - 2024)
Tinh gid tri biéu thic P = \/2024 +2+4/2023 —\/2025+2\/2024 .
Li giai
P =/2024 + 242023 —/2025 + 22024
2 2
- \/(\/2023 4 1) - \/(\/2024 + 1)
=+42023 +1 —(\/2024 + 1) = \/2023 - \/2024.
Bai 26. (Dé thi vao 10 hé chuyén tinh Nam Dinh (dé chuyén Todn) nam hoc 2023 - 2024)
Cho x, vy, z la ba sé thuc khdc O théa man: x+YX+Z-1va l+2+§=0.
3 X vy z
y2 ZZ
Ching minh ring: x> + —+—=1.
4 9
Lai giai
Ta cé:l+z+§:>yz+22x+3xy=0. (1)
Xy z
2 2 2 2 2
Laico: | x+L+2| =x?+ Lty Z 42| Y Y2, 2X _ Y 2 3ykvzaaxz g (2)
2 3 4 9 2 6 3 9 3
5 y2 ZZ
Két hap (1) va (2), ta dudc: x* + 21—+ —=1.
p (1) va (2), ta duc Tt
Bai 27. (Dé thi vao 10 hé chuyén tinh Nam Dinh (khéi xa héi) nam hoc 2023 - 2024)
Cho bidu thie p= XTAXH4 L X9 06 a0,
Jx+2  Jx-3
a) Rdt gon biéu thic P.
b) Tim x dé P=5.
Li giai
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(\/;+2)2 (\/;—3)(\/;+3)
2 x-3
b) P=5<x =0<>x=0 (thod man).
Vay x=0 thi P =5.
Bai 28. (Dé thi vao 10 hé chuyén tinh Ninh Binh nam hoc 2023 - 2024)
Cho a, b 13 hai sé thuc nguyén duong phan biét thda man (1—a)(1—b)+2\/£ =1.
a\/g—b\/g a b
a=b  Jarvb va—vb

=\/;+2+\/;+3=2\/;+5.

a) VGi x>0, x#9, tacod: P=

Tinh gid tri cha biéu thic P =

L&i gidi
Ta cé: (1—a)(1—b)+2\/£=1<:>1—b—a+ab+2\/£=1

2 > |Ja-+b=+ab (khia>b
a2 (o - o T
a\/g—b\/g—a(x/g—\/g)+b(\/;+\/g)

Laicé: P=
a-b
Za\/g—b\/g—a a+a b+b\/g+b\/g
a-b
Jab(va ++b) _ Jab
(Vo +b)(Va—b) Va—b
Dodé: P=1 véia>b va P=-1védi a<h.
Vidy P=1 v8ia>b va P=-1 véi a<b.
Bai 29. (Dé thi vao 10 hé chuyén tinh Phi Tho nam hoc 2023 - 2024)

\ 7 ~ kd ~ 1 2 3 e -7/ . 2 R 7, x2 y2
Cho x; y la cac s6 thuc thoa man ———= . Tinh gia tri cua biéu thic P =—+—-.
y X 2x+y Yo X
L&i giai
Diéu kién: x#0; y #0; 2x+y = 0.
TUl—Zz 2 :>x—2y= 3 :>(x—2v)(2x+y)=3xy
Yy X 2X+y Xy 2X+y
< 2x% + xy —4xy —2y? = 3xy <:>2(x2—y2)=6xy<:>x2—y2=3xy.
2 2 4, 4 2_2Y 2y,2 2 2,,2 2.2
x>yt x'+y (X -y ) +2x%y (3XY) +2x°y° 11x%y
SuyraP=—+—>=———= 2.2 = 2.2 =— =1L
y X Xy Xy Xy Xy

Bai 30. (Dé thi vao 10 hé chuyén tinh Quang Ninh nam hoc 2023 - 2024)

5+ 4/x 2 3 & 5—6+x
- + X+
2x+5Ux-12 2Jx-3 x+4 Jx +4

a) Rudt gon biéu thic P.

Cho biéu thdc P =

]vc’ii xZO,x;tg.
4
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b) Tim gid tri I6n nhat cda P.
Lai giai

a) Vdi xZO,x;t% ta cé

. 5+ 43x =2(Vx+4)+3(2¥x -3) | (4} adx +5_6vx
) (24 -3)(vx +4) ( Jx +4 J
o__ 8x-12  x-2x45

(2&—3)(\/;+4)' Jx + 4
b__ 4 x4 4

\/;+4'x—2\/;+5 _x—2\/;+5.

b) Tacd x—2vx +5 =[x -1 2+4:>x—2\/;+524 vai VXZO,Xig.
) Jx Jx .

Khidé P <1 vdi VxZO,x;t%

D4u " =" xay ra khiva chikhi x=1.
Vay gid tri I6n nhat cia P la 1 khi x=1.

Bai 31. (Dé thi vao 10 hé chuyén tinh Quang Tri nam hoc 2023 - 2024)
ab bc ca

Cho cdc s6 thuc dudng a, b, c thdaman — +—+-—=a+b+c.
c a
Ching minh a=b =c.
LaGi giai
Tacé£+E+E=a+b+c<:>(ab)2+(bc)2+(ca)2=abc(a+b+c)
c a b

= Z(ab)2 + Z(bc)2 + 2(ca)2 = 2ab.bc +2bc.ca+2ca.ab
<:>(ab—bc)2 +(bC—Ca)2 +(ca—ab)2 =0 a=b=c.
Bai 32. (Dé thi vao 10 hé chuyén tinh Son La nam hoc 2023 - 2024)

Cho biéu thic Q = xJy £ x—yx -y véi x>0;y>0.
1++xy

a) Rdt gon biéu thic Q.

b) Tinh gi4 tri biéu thic Q khi x = 2024 + 2+/2023; y = 2024 — 24/2023.

L&i giai

e ey e

1+\/E 1+\/§ 2\/;_\/;.

a)V6i x>0,y >0, tacd: Q=
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x =2024+24/2023 =2023+2/2023 +1 = (\/2023 + 1)2
y = 2024 - 242023 = 2023 -242023 +1 = (\/2023 _ 1)2

Khi X, y nhan cdc gia tri trén, ta co:

Q=\/(\/ﬁ+1)2 —\/(\/ﬁ—l)2 =2023 +1-42023 +1=2.

Bai 33. (Dé thi vao 10 hé chuyén tinh Ty Ninh nam hoc 2023 - 2024)

Tinh gié tri cta biéu thic T =13+ 43 —\13-44/3.

L&i gii

Tacé: T=13+4v3 —\13-443 =41242.243.1+1 -412-2.2V3.1+1
=\/(2\/§+1)2 —\/(26—1)2 =3 +1]-[V3-1|=2V3+1-23+1=2

Bai 34. (Dé thi vao 10 hé chuyén tinh Thai Binh nam hoc 2023 - 2024)

b) Ta cé:

X y 2 yz
a) Cho cdc s6 thuc x, y khdc 0, thod man: =+-=3 va —+—=10.
y X y X

Chuing minh l+l =1.
Xy

b) Cho cdc sé thuc khéng 4m a, b, ¢ thod man déng thdi cdc diéu kién: Ja++/b ++c= 8:

a+b+c=26;abc=144. Tinh gid tri biéu thdc: P =

Lai giai

2 2 2 2 2 2 2
) Xét (LEJ(X_H_]=5+V_2+X_2+X=[§+Xj+(y_z+z+"_2]_z=(§+X]+[E+XJ P
x yly x) y x* y* x \y x) |x y y x) \y x
2 2
:»(LEJ(X—H—):10:10[1+1j=1o:>1+1=1.
x yJly x Xy Xy
b) Dat (\/g\/gx/g) = (x;y;z) (diéu kién: x,y,z>0)
=S X+y+z=8 X +y’ +2° =26; x’y*z* =144
x+y+z)2—(x2+y2+zz)
2
Tac6 yz-x+9=yz-x+x+y+z+1=(z+1)(y+1)

=>X+y+z=8Xy+yz+zx= =19; xyz=12 (do x,vy,z>0).

Tuong tu: xz—y+9=(x+1)(z+1); xy —z+9=(x+1)(y+1)

1 N 1 1 o x+1l+y+1+2z+1

Khi dé: P = yZ—x+9 xz—y+9+xy—z+9 - (x+1)(y+1)(z+1)

B X+y+z+3 B 11 _11
XYZ+X+y+z+xy+yz+xz+1 12+19+8+1 40
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11
Vay P=-=.
AT,

Bai 35. (Dé thi vao 10 hé chuyén tinh Thanh Hod nam hoc 2023 - 2024)

a) Cho céc s8 thuc duang x, y thda man x* —3xy =10 va y* +xy =6. Tinh A =x+ 3y.

b) Cho x, y, z la céc s6 thyc dudng théa man xyz(x + y+z) =1.

Ching minh \/{xz +i2](y2 +i2j(22 +in =(x+y)(vy+2)(z+x).

y z X

Lai giai

a) Ta cé: (x2 —?:xy)+9(y2 +xy) =10+9.6

& x? +6xy +9y? =64<:>(x+3y)2 =64 = x+3y =8 (do x;y>0).
Vay A=8.

o) Ta cé: x° +i2:x2y22+1 _ x%y? +xyz(2x +y +z) _ xy(xy +xzz+ yz+22) y x(x+z)(y+z)

y y y v y
Tuong tu y? + = = y(x+z)(y+x); 24l Z(V”)(V”)'
Khi a6 \/(xz+%](yz+%j£zz+%]:\/X(x+23(y+2)'V(X+ZZ)(V+X)'Z(V+Z>)((V+X)
~(x+y)(y+2)(z+x).

Bai 36. (Dé thi vao 10 hé chuyén tinh Thira Thién Hué nam hoc 2023 - 2024)

2+\/5 \/5—2} \/a_

- : khong phu thubc
a+2va+1 a-1 | afata-+a-1

a) Chiing minh gid tri cha biéu thic P =[
vao gidtricla a, véia>0vaa=1.

b) Cho a, b, ¢ 1a ba s6 nguyén dudng théa man . Chiing minh Q = a” +4b* +16¢” 1a m6t

o | N

+

TN
Ol

s6 chinh phuang.
Lai giai

a) Véi a>0;a=#1 tacé:

_ 2++/a _ Ja-2 ) Ja
] (ke i)
) (J5+2)(J5—1)—(J5—22)(J5+1) ~(a—1)(\/;+1)
(\/g—l)(\/g+1) \/;
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2/ (Va-1)(va+1)

(\/g—l)(\/g+1)2 ' Ja

Vay gid tri cta biéu thic P khéng phu thudc vao gid tri cla a.

b) Ta cé i+§=1<:>ab=2ac+4bc<:>ab—2ac—4bc=0.
a c

Khi @6 Q =a’ +4b” +16¢* = a’ + 4b” +16¢” +4(ab—2ac - 4bc) = (a+2b—4c)2 la mdt s6 chinh
phuadng.
Bai 37. (Dé thi vao 10 hé chuyén tinh Tién Giang nam hoc 2023 - 2024)

Tinh gid trj cGa bidu thic P=(><2+2><+2021)2°24 tai x= |—2—_ 4
x-15 +5-1

L&i giai

[z 4 4(\/E+1) . - i
Tacéd: x= 4_\/5—\/5_1_\/8+2JE—(£_1)(\/§+1)— (\/§+\/§) —(\/g+1)—\/§—1.

Suy ra (x+1)2 =3 x*+2x=2.

Do d6 P =(x® +2x+2021)  =2023"%.
Bai 38. (Dé thi vao 10 hé chuyén thanh phd Hé Chi Minh nam hoc 2023 - 2024)

2
Cho a, b la céc s6 thuc, b # 0 thda man diéu kién a* +b? =L+ax/a2 +b%.

Va’+b* +a
Tinh gid tri cGa biéu thic P = a* + b?.
Li gidi

Vi b? :(a2 +b2)—a2 =(\/m—a)(\/m+a) nén tUr gia thiét, ta cé:
az+b2=4(\/m—a)+a\/m

< a’+b*—44/a* +b? —a(m—4)=0
@(W—4)(W—a):o.

Vi Va2 +b? >/a? >a nén tir két quad trén, ta suy ra Va’+b’ =4, tic P=16.
Bai 39. (Dé thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2023 - 2024)

16Vx—11 3Vx-2 2Jx+3
x+2x-3  1-x  x+3

a) Rut gon biéu thic P = véi x>0, x=1.
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b) Tim gid tri nhd nhat cta bidu thic Q = 2= 3a+6 véia> 4.
a2
L&i gidi
a) VGi x>0, x#1, taco:
o_ 15x —11 3[ 2 2Jx+3
23 1 Yx  Ix+3
15&—11—(3&—2)(&+3)—(2&+3)(&—1)
B (&+3)(&—1)
:15\/;—11—3x—7\/;+6—2x—x/;+3
(\/§+3)(\/§—1)
_ Bx+7x -2 :—(\/;—1)(5\/;—2)22—5&
(\/;+3)(\/;—1) (\/;+3)(\/;—1) \/;+3
VéyP:Z_B\/; véi x>0, x # 1.
\/;+3
a—3\/5+6 (\/5_2)(\/5 1) (
b) Ta cé: Q = - —Ja-1+ Ja—2+
Ja-2 Ja-2 f
4
; > 0.
Ja-2
Ap dung bat dang thiic Cdsi cho hai s6 dudng, ta cé:
Ja - zz\/&-z. 4 4
Va-2 ( )JZ—z
4
Suyra Q=|~a-2+ J+1z5.
( Ja-2
Déu":"xéyrakhivéchikhi\/g—z—\/_ —=+ya-2=2=a=16.
2

VAay gid tri nhd nhat cda Q 1a 5 khi a=16.
Bai 40. (Dé thi vao 10 hé chuyén tinh Vinh Long nam hoc 2023 - 2024)

a) Tinh gid tri cla biéu thic: A :\/4+2\/§ +\/6—2\/g +L.
N
b) Cho biéu thuc: P = ! 2Vx : 1—& véi x>0; x = 1.
x -1 xx+x-x-1 x+1

Lai giai
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(ff)

—\/§+\/g+ 2\/5

a)Tacéd: A= \/(\/§+1)2 +\/(\/§—1)2
b) Véi x>0; x # 1, ta cé:

[ 1 23x J.[l_Z\/;]: x+1-2+/x _x+1—2\/;: 1
Jx -1 x\/;+\/; x-1 x+1 (\/;—1)(x+1)~ x+1 x-1

Bai 41. (Dé thi vao 10 trudng chuyén Dai hoc Su Pham Ha N&i (vong 1) ndm hoc 2023 - 2024)

2 J—
RUt gon biéu thic: A = X" +8Vx +2x+\/;+16 4x véi x> 0.

x—2Ux+4  Jx  JIx+2

“Fh

L&i gidi
Véi x >0, ta cé:

A_

X2 +8Vx_ 2x+Vx  16-4x _ x-(*/x_3+8)
X— 2\/;+4 Jx \/;+2 x—2x +4 +2\/;+1+4(2_\/;)

= \/;.(\/;+2)+2\/;+1+4(2—\/;)=x+9
Vay A=x+9 véi x> 0.
Bai 42. (Dé thi vao 10 trudng chuyén Dai hoc Su Pham Ha N&i (vong 2) nam hoc 2023 - 2024)
a) Cho a, b 1a céc s6 thuc khong &m, c la s6 thuc dugng théa man Ja-vatb—c=+b++ec.

Chung minh ring: Ya+3b -Yc=Ya+b—c.

b) Tim tat ca cdc s6 nguyén dudng a, b sao cho s6

S
b

la s8 hitu ty.

Li gidi
a) Bang cédc phép bién ddi biéu thurc két hgp vdi a, b khdng dm va c thuc dudng, ta cé:

Ja-vatb—c=vb+vceVa-b=Vcrvarb-c <:>a+b—2\/£:a+b+2,/c(a+b—c)

ab=0
<:>\/£+1/c(a+b—c):O<:>{8+b_czo. (*)
Ta can ching minh: ¥a+3b -3fc =Ya+b-c.

Ta bién déi tuong dudng dang thic nay két hdp véi a, b khdng dm va ¢ thuc ducng, ta cé:

<:>a+b+3(3/%+3/$):a+b+3{§/c2(a+b—c)+,3/c(a+b—c)2}
<:>(Q/E+%/E):(13/c2(a+b—c)+,3/c(a+b—c)2j.

Dang thuc cudi ddng vdi diéu kién (*) nén dang thic dau diung. Bai todn dudc chiing minh.

\/§+\/g :m(me(@)
N
Khi d6: \Ja —mvb = m/5 =3 = a+m?b — 2myab =5m? — 2m/15 + 3.
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Via,beN vameQ nén \/%—\/EEQ.

bat \/%—\/Ezn(neQ)

— ab=15+n?+2n/15 < 2n/15 =ab-15-nZ.

Suy ra ZnJEeQ:n:O.

Khi @6: vab =15 < ab=15. Do a, b e N nén ta cé cac trudng hdp sau day

\/§+1
NN

% \/\/: |a 8 v6 ti nén khéng thod man.
J3:45

53

415
Bl

e Trudnghdpl:a=1=15=>m=———F—+—
e Trudnghdp2:a=3,=5=>m= =
e Truonghgp3:a=5=3=>m=———

=1 13 s6 h{tu ti nén thod man.

e Trudnghdp 4:a=15=1om=—+—"—

Vay (a;b) = (5;3) la c3p s6 can tim.
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la s& vo ti nén khdng thod man.

\/_ |3 s6 v ti nén khdng thod man.
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