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TUYEN CHON CAC BAI TOAN BIEN DOI DAI SO TRONG CAC Ki THI CHUYEN
NAM HOC 2025 - 2026

Bai 1. (Trwdng chuyén tinh Ba Ria Viing Tau ndm 2025 - 2026)
Jr+3 Jx-3 36
Vx-3 Jx+3 x-9
Bai 2. (Trwdng chuyén tinh Bac Liéu nam 2025 - 2026)

a) Rt gon bidu thirc 4 =8+ 2415 +17— 43 —+5.

b) Cho x,y,z dwong théa xyz=1. Tinh gia tri ciia biéu thirc

Vo vy .
\/E+\/;+1 \/y72+\/;+1 Jaz+z+1
Bai 3. (Trwomng chuyén tinh Bic Can ndm 2025 - 2026)

1o, 1 J Jx+2
Jx+2 Jx-2 Jx
a) Rat gon biéu thirc 4.
b) Tim cac s6 nguyén x dé 4 nhén gia tri nguyén.
Bai 4. (Trwomg chuyén tinh Bac Ninh ndm 2025 - 2026)

Rut gon biéu thirc 4 = vhi x>0 va x#9.

pP=

voi x>0, x#4.

Cho biéu thirc 4 = (

1 1

J4+23 Ja-203

a) Khong dung may tinh, chirng minh rang biéu thirc 4= c6 gia tri la mot s6

nguyén.
b) Tinh gi4 tri ctia biéu thirc (x* +4x*—23x+2) khi x=3v3-2.
Bai 5. (Trwdng chuyén tinh Binh Dinh nam 2025 - 2026)

2 1 V[ Jx+2
x—2x _2—\/§J'{x—4\/§+4
a) Rat gon biéu thic T . b) Tim tat ca cac gia tri nguyén cia x sao cho 7<0.
Bai 6. (Trwdng chuyén tinh Binh Phwéc nam 2025 - 2026)
Ja+2 a-a-3)\( a-+a 2
Ja +1 _a—\/Z—zj'[a—\/Z—erJZ—z

a) Rat gon biéu thirc M .

2026

Cho biéu thirc Tz[ Jvé'ix>0,x;t4.

ChoM:[ JVé’iaZO,a¢4.

b) Chitng minh rang M < %

Bai 7. (Trwdng chuyén tinh Binh Thudn ndam 2025 - 2026)

Cho hai biéu thirc P =x+3-4Jx—1+2 v 0 =1-yx-2Jx—1 (x21).

Vé&inhirng gid tri nao ctia x thi P> Q7
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Bai 8. (Trwong chuyén tinh Cin Tho ndm 2025 - 2026)

24/x -9 _\/;+3_2\/;+1
x=5Jx+6 Jx-2 3-+x
a) Ruat gon biéu thic P. b) Tim t4t ca cic s6 nguyén x sao cho P nhin gia trila s6 chan.
Bai 9. (Trwomg chuyén tinh Pa Nang nim 2025 - 2026)

2 3Wx x4 ) (Vx-2 244
Vx4l Jx+2 o x+3x+2) | Jx x+2/x
Rut gon biéu thirc P va tim tat ca cic gia tri cia x dé P la s6 nguyén.
Bai 10. (Truwdng chuyén tinh Pak Nong nam 2025 - 2026)
-1 o x-1 1=
———va B= + .

Jx Jx o x+x
a) Tinh gia tri biéu thirc 4 khi x = 64. b) Rat gon biéu thirc B.

c) Tim x dé £>§
B 2

Cho biéu thirc P = voi x>0vax=4,x#9.

Cho biéu thirc P:( jvé’ix>0,x¢4.

V&i x >0, cho cac biéu thirc 4 =

Bai 11. (Truwdng chuyén tinh Ha Giang nam 2025 - 2026)
x+5x+6 x=TJx-8 2x+10Jx+12
x-2dx-3  x+2dx+l  x—Jx-6

a) Rat gon biéu thirc 4.

Cho biéu thirc 4 = voi x>0,x#9.

N ~ rd 7 4 . 7 ~ .4 7 4 A 4 . A
b) Tim tat ca cac gia tri cia x dé biéu thirc = nhan gia tri nguyén.

Bai 12. (Trwong chuyén tinh Péng Nai ndm 2025 - 2026)
x+5 A \lp .
x+J§—2_J§—J’J¥+2

Bai 13. (Trwong chuyén tinh Pong Thap nam 2025 - 2026)
1 . 1 ].a+#
Ja+b+Ja-b a+b-Ja-b) Ja+b

Rut gon biéu thirc P = ( (véi x>0,x #1).

Véi hai sO thwe a > b > 0 va biéu thirc: B = (

a) Rut gon biéu thirc B.
b) Khi a =2, tim tit ca cic s6 nguyén b dé B nhin gia tri nguyén.
Bai 14. (Truwdng chuyén tinh Gia Lai nam 2025 - 2026)
4JZJ.[ 1 4Ja

a+4 ) \Na+1 ava+aJara+4

Cho biéu thirc P:[l— J,Vé’iazo,a¢4.

a) Rut gon biéu thirc P.

b) Tinh gia tri biéu thirc P véi a :\/E.\/\/4+2\/§ —1.\/\/4—2\/5 +1.

Bai 15. (Truwdng chuyén tinh Ha Nam nam 2025 - 2026)

3a—-2b
2a+b

Xét cac s6 thuc dwong a,b thod min 3a’ +5ab—2b*> =0. Tinh gia tri clia P =
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Bai 16. (Truwdng chuyén tinh Ha N§i nam 2025 - 2026)
Cho a,b,c 1a cac s6 thwc khac 0, théa man a+b+c # 0 va ab+bc +ca=0. Tinh gia tri ctia bi€u
thirc P = 21 + 21 + 21 .

a"—bc b —ca c¢ —ab

Bai 17. (Trwdong chuyén tin Ha NOi nam 2025 - 2026)

Cho a,b 1a hai s6 thuwc phin biét théamidn a+b=6 va a+ 4_ b +%. Tinh gi4 tri cta biéu thirc
a

a_ . b
b’+1 a’+1
Bai 18. (Trwdong chuyén tin Ha Tinh nam 2025 - 2026)
Cho \7—43 +/9— 45 =Ja —/b véi a,be N'.Tinh P=d* +b>.
Bai 19. (Truwdng chuyén tin Hai Dwong nam 2025 - 2026)

2x—1+x/;+ 2x/x +x—+/x (x—\/;)(l—\/;)
2Vx -1

M=

-1, voi xZO,x;tl,x;tl.
I-x xvx +1 4

Cho biéu thirc 4 = {

N 4 4 . 7 _1
Tim céc gia tri cua x sao cho A< -

Bai 20. (Trwong chuyén tin Hoa Binh nam 2025 - 2026)
_\/; x+2\/¥+1j' ! V(’)’ixZO,x;tl,x;ti.

x
+ :

Jx-1 Jx+1 ) 2x-1

Bai 21. (Trwong chuyén tin H6 Chi Minh ndm 2025 - 2026)

Cho cac s6 thuc a,b > 0théaméan (a+b)(a—b)=1. Tinh gia tri

P=\(4a+5) +(3b) —\(4a-5) +(3b) .

Bai 22. (Trwong chuyén tinh Thira Thién Hué ndm 2025 - 2026)
N® 1 3(eafx 1)

a+l=vx x+1+dx x+x+1

Xty

Rut gon biéu thirc P = (

voi x>0.

a) Rt gon biéu thirc P =

b) Cho hai s6 thwc dwong x,y phan biét thod man X - Y Tinh gia tricta x* +y°.
y y+x xy+1

Bai 23. (Trwdong chuyén tinh Hwng Yén nam 2025 - 2026)

L 3x+lo xrdlxtd
x—4 xfx-2x-4Jx+8 )\ 4x '

a) Tim diéu kién xac dinh va rat gon biéu thirc M .

b) bat N = M.(9x x4+ 4). Tim gia tri nh6 nhit cla biéu thirc N .

Bai 24. (Truwdng chuyén tinh Khanh Hoa nam 2025 - 2026)

Cho x,y € R thoa man y\/25—y2 +xy25-x" = 2xy (0< x,y <5).Chirng minh x* + y* =25.

Cho biéu thitc M = L
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Bai 25. (Truwdng chuyén tinh Kién Giang nam 2025 - 2026)
x-3x+4 1 2\/} 1
x=2/x \/_ 2 Jx

a) Tim diéu kién xac dinh va rut gon biéu thirc 4.
b) Tim x dé |4|+A4=0.

Bai 26. (Truwdng chuyén tinh Lai Chau nam 2025 - 2026)

Cho biéu thirc 4= x—4 _2x—5\/;—1 '(X\/;+2+£+Lj'
2x+3x -2 4x-1 2 x

Tim diéu kién cia x dé 4 xac dinh va rat gon biéu thirc 4.

Bai 27. (Trwdng chuyén tinh Lang Son nam 2025 - 2026)
Wi 1) Jxeo

X x+1_x—\/;+1+\/;+1}x—\/;+1

a) Rut gon biéu thirc P.

Cho biéu thirc 4 = (

Cho biéu thirc P = ( voi x>0.

. 1
b) Tim cac gia tri cda x dé P> R

Bai 28. (Trudng chuyén tinh Lao Cai ndm 2025 - 2026)

Jx 8\/;+8 \/§+2J( x+3
\/;+2 x+2\/_ \/_ x+2\/_ \/_

a) Ruat gon biéu thirc P = ( j va chirng minh rang

P<1vé&imoi x>0.

b) Cho @’ + b’ + ¢’ =3abc v6i abe # 0;a+b+c # 0. Tinh gia tri cta biéu thic

- 2025 b 2005 c 2025
0[] " ofa-2) " o[-
b c a
Bai 29. (Trwong chuyén tinh LAm Péng nam 2025 - 2026)

3Jx =1 Jx-2 Sx+4x+2

Cho biéu thirc B = — - voi x> 0,x # é

Jx+2 3Jx-1 3x+5Jx-2

Rut gon B r6i tim cac gia tri nguyén cua x dé B nhin gia tri nguyén.
Bai 30. (Trwdong chuyén tinh Long An nam 2025 - 2026)

wi-3 2(Vx-3) i
x=2Jx=3  x+l  Jx-3

Cho biéu thirc P = voi x> 0;x#9.

a) Rat gon biéu thirc P. b) Chitng minh P >4.
Bai 31. (Truwdng chuyén tinh Nam DPinh nam 2025 - 2026)
| 1 "
Cho x,y >1 théa man + _ . Tinh gia tri ctia biéu thitc 4=x>+y’ +9xy.

x+1 y+1 xy+4
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Bai 32. (Truwdng chuyén tinh Phii Tho ndam 2025 - 2026)

2x+y 2y+z 2z+x

J . Chétng minh rang x+y =z.

a) Cho x,y,z 1a cac s6 thwc thoa man

b) Cho a,b 1a c4c s6 thuc dwong khac nhau thda man a —b = /2025 -5 —~/2025—a’ . Tinh gié tri
biéu thitc 4=a’ +b".

Bai 33. (Trwdng chuyén tinh Phd Yén nam 2025 - 2026)

x+1 xfx-1 ¥ —xfx+/x-1

7 A 7 N ~ 2 7 4 . 2 ~n e ’ 9 A 4 . A
Rut gon biéu thirc P. Tim tat ca cac gia tri thwc cua x dé biéu thirc B = > nhan gia tri nguyén?

a) Cho biéu thirc P = ,voi x>0,x#1.

b) Cho a va b 1a cac s6 thuc théa man cac diéu kién sau:
2a°+6a+3=03b>+6b+2=0;ab #1.
6075b°
20ab® + (ab+1)°

Khong tinh cac gia tri cia @ va b, hiy tinh gia tri ctia biéu thirc P =

Bai 34. (Truwdng chuyén tinh Quang Binh nam 2025 - 2026)

3 1 j: Jx+3

x=3Jxr 3-Jx) x—6Jx+9

a) Tim diéu kién ctia x dé P xac dinh va rat gon P.

Cho biéu thirc P = (

b) Tim tit ca cac gia tri cha x dé€ P <-2.
Bai 35. (Truwdng chuyén Tin tinh Quang Nam nam 2025 - 2026)

33 j Jx+l Jx+2
Vx-1 Nx)(Vx-2 Jx-1

a) Rat gon biéu thirc P. b) Tim tit ca cac gia tri cia x dé€ P <-3.

Cho biéu thirc P:( jv()'ix>0,x;tl,x¢4.

Bai 36. (Truwong chuyén Toan tinh Quang Nam nam 2025 - 2026)

Vi-2 Jx-3 1
Jr-3 Jx-2 x-5Jx+6

tim tat ca cac gia tri cia x sao cho 4 > —1.

Cho biéu thirc 4 = ,vOi x>0,x#4 va x #9.Rat gon biéu thirc A va

Bai 37. (Truwdng chuyén tinh Quang Ninh ndm 2025 - 2026)
Cho cac s6 thuc a,b (a #-2,b#-2),théaman ab+a+b=0.

@+’ (b+D)

Tinh gia tri biéu thitc 4 =— ; :
a +2a+b+2 b +2ab+a+?2
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Bai 38. (Truwdng chuyén tinh Quang Tri nam 2025 - 2026)

1 3Ja +5 a+l 1) .
. —|voia>0,a=1.

+ —
a-1 aJa-a-Ja+1)\4ada 2

a) Rat gon biéu thirc P.

Cho biéu thirc P = [

3
b) Chtrng minh P > ——=— v&imoi a>0, a #1.
a++a+l1

Bai 39. (Truwdng chuyén tinh Séc¢ Trang nam 2025 - 2026)

2Wx+2 y+x y+yJ;

2+\/E

Tinh gia tri biéu thitc 4 khi x=11-6/2, y=3+2+/2.

Cho biéu thirc 4 = voi x>0,y>0.

Bai 40. (Truwdong chuyén tinh Son La nam 2025 - 2026)

x\/;—l X x+1} 2x

— : voi x>0,x=1.
Jr-1  Jx+1 ’

Jx+1
a) Rut gon biéu thirc P.

Cho biéu thirc P = (

3

V241
Bai 41. (Truwdng chuyén tinh Tay Ninh nam 2025 - 2026)

3\/§+3+ Jx j Jx+3

b) Tinh gia tri bidu thirc P khi x =2 —

voi 0<x=1.

x—1  Jx=1]) 2dx-2

Rut gon biéu thirc M = L

Bai 42. (Truwdng chuyén tinh Tay Ninh nam 2025 - 2026)

, 12 3 >y
Cho x, y 1a cic s8 thyc théa man ——= - =0.Tinh P=+2_.
y x 2x-y X

<

Bai 43. (Truwdng chuyén tinh Thai Binh nam 2025 - 2026)

x—3\/;+x+5\/;+12
x+3\/; \/;+3

b) Cho a,b la cac s6 thyc thoa man a >2025,b > 2025 va 2025(a+b)=ab.

a) Cho biéu thirc 4= (diéu kién x>0 ). Tim x dé 4=2x.

Tinh gi4 tri cia bidu thitc P =+/a —2025 +/b—2025 — 4%@.
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Bai 44. (Truwdng chuyén tinh Thai Nguyén nam 2025 - 2026)

3x+4Vx =7 Jx+l x-3
x+24/x =3 x+3 Jx-l

a) Rat gon biéu thirc P.

Cho biéu thirc P = voi x>0,x=1.

b) Tim tit ca cac gia tri nguyén cia x dé biéu thirc P nhin gia tri nguyén.
Bai 45. (Truwdng chuyén tinh Thanh Héa nam 2025 - 2026)

1 1 2

Cho hai s6 thwc khac nhau a,b va ab+1#0 théaman —+—5—= :
a+1 b +1 1+ab

1 1

+ .
A2+ S 4

Tinh gia tri ctia biéu thirc M =

Bai 46. (Trwong chuyén tinh Tién Giang nam 2025 - 2026)

1) Rat gon biéu thirc 4 :\/\/11+6\/§ —%—\/\/11—6\/_ —%.

2a4dJx—9 Jx-2 2
x+Vx-2  x-1 Jx+

a) Rut gon biéu thirc B;

2) Cho bidu B =

5 voi x>0,x # 1.

b) Tim tit ca cac gia tri nguyén cia x dé biéu thirc B nhin gia tri nguyén.

Bai 47. (Truwdng chuyén tinh Tuyén Quang nam 2025 - 2026)

(231134443

Rut gon biéu thirc 4= :
V29+124/5 -24/5

Bai 48. (Truwong chuyén Ha Noi nam 2025 - 2026)

Jx+2 ) Cx+x—4 1

a kB

Jx -2 NN

Cho hai biéu thitc 4 = voi x>0,x#4.

a) Tinh gia tri cta biéu thirc 4 khi x=9.

Jx+2
N

b) Chirng minh B =

' o0 A 1
c) Tim s6 nguyén dwong x lén nhat de 2 < 5 X =3.
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HUONG DAN GIAI
Bai 1. (Trwdng chuyén tinh Ba Ria Viing Tau nam 2025 - 2026)
Jr+3 Jx-3 36
Jx=3 fx+3 x-9

voi x>0 va x#9.

Rut gon biéu thirc 4 =

Lo giai
Véi x>0 va x#9,taco:

Jx+3 Nx-3 36 (J}+3)2 (&—3)2 36

A = — — = — _
\/;—3 \/;+3 x—9 x—9 x-9 x—9
2 2
_(\/;+3) —(\/;—3) _36_12\/;—36_12(\/;_3)_ 12
x—-9 x-9 x—-9 \/;+3'
Vay 4= 12 voi x>0 va x#9.

Jx+3

Bai 2. (Trwdng chuyén tinh Bac Liéu nam 2025 - 2026)

a) Rat gon biéu thirc 4 :\/8+2\/E +\/7—4\/§ ~5.

b) Cho x,y,z dwong thdéa xyz=1. Tinh gi4 tri ciia biéu thirc

R R -
\/E+\/;+1 \/;+\/;+1 \/E+\/;+l'

Loi giai

P=

a) A=2.
b) bat \/;:a,\/;zb,\/_zc (a,b,c>0).

Ta c6: xyz=1 hay +/xyz =1 suy ra abc=1. Khi dé

a b c
= + +
ab+a+1 bc+b+1 ac+c+1
a ab c
= + +
ab+a+1 abc+ab+a ac+c+abce
a ab 1
= + +
ab+a+1 l1+ab+a a+1+ab
_a+ab+1
ab+a+1
Vay P=1.
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Bai 3. (Trwong chuyén tinh Bic Can ndm 2025 - 2026)

1 1 j.\/hz

voi x>0, x#4.

2 x-2) I

a) Rat gon biéu thirc 4.
b) Tim cac s6 nguyén x dé 4 nhén gia tri nguyén.
Lo giai

Cho biéu thitc 4 = (

a) Voi x> 0,x =4 ta co:
\/;—2+\/;+2 .\/;+2: 2
(J}+2)(J}—2) Jroo =20

A=

Viy A= voi x>0, x#4.

2z
Jx -2

b) D& A< Z thi e?Z.

2
Jx -2
Ticla Vx -2 lawdccta2 suyraJx—2e {-2;-1;1;2}, suy ra x € {0;1;9;16}
Két hop diéu kién xac dinh x > 0,x =4 suyra x € {1;9;16}.

Vay xe{1;9;16} thi 4eZ.
Bai 4. (Trwdng chuyén tinh Bac Ninh ndm 2025 - 2026)
1

|
Ja+23 Ja-203

a) Khéng dung may tinh, chirng minh rang biéu thirc 4 = c6 gia tri la mot so

nguyeén.

b) Tinh gid tri ciia biéu thirc (x* +4x* ~23x+2) " khi x=3v3-2.
Lo giai

a) Ta co:

J4+243 =3+ 243 -1+1 :,/(\/§+1)2 :‘\/§+1‘=\/§+1;
Va-23 =\3-23-1+1 = [(3-1) =N3-1]=v3-1 (i V3> D).

Thay vao 4, ta duorc:

1 (B)(6n)
B+l B-1 (V3+1)(¥3-1)
B3l 2 2
- (ﬁ)z_lz C3-1 2

Vi —1 la mét s6 nguyén nén ta c6 diéu phai chirng minh.

A=
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b) Ta co x+2=33.

. 2 2
Binh phwong hai vé, ta dwoc: (x+2) = (3\/5) ,hay x* +4x-23=0.
Tir day suy ra: (x'+4x" = 23x+2)" = [x(2* +4x-23)+ 2] =27,
Vay gi4 tri clia biu thirc 12 2° khi x =33 -2.

Bai 5. (Trwdng chuyén tinh Binh Pinh nam 2025 - 2026)

2 1 ]( Jx +2

Cho biéu thirc T = (

x-20x 2-x ) | x—adx+4
a) Rat gon biéu thirc T .

b) Tim tit ca cac gia tri nguyén ctia x sao cho 7'<0.
Loi giai

]V(l)’i x>0,x#4.

a) Véi x>0,x #4,ta co:

Tl ) xfﬁz*“]

_ 2 1 Jx+2
Ve(Vx=2) Vr-2] | (V-2

~ Wx+2 .(\/;—2)2
\/E(\/}—z) Jx+2
Jx-2

T
Jx =2
Jx

b) Tacé: T <0 hay

Vay T = voi x>0,x#4.

N

\/:2<0 suy ra Jx-2<0 (do Jx>0 voimoi x>0,x#4).
X

Dod6 ~/x <2 nén 0< x<4.
K&t hop diéu kién x4c dinh, ta dwoc 0 < x < 4.
Vi x nhan cac gia tri nguyén nén x e {1,2,3}.

Vay véi cac gia tri nguyén x € {1,2,3} thi 7<0.
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Bai 6. (Trwdng chuyén tinh Binh Phwéc nam 2025 - 2026)
Va+2 a-vJa-3)( a-Va 2
Ja+1 a—~Ja-2)\a-~Ja-2 Ja-2

a) Rat gon biéu thirc M .

ChoM:( JVé’iaZO,a¢4.
. : N 1
b) Chirng minh rang M < 7

Loi gidi
a) Véi a>0,a #4,ta co:

V- Ja+2 a-+a-3)( a—+a L2
A\ Va+l a-a-2)a-Va-2 Ja-2
Jaoi  (Vas)Va-2)  Jaoy
(\/;+1)(\/Z—2) a+Ja+2  a+Ja+2’

VéyM:LVé'iaZO,a¢4.
a+a+2
2
b) Theoyéuc‘aubaito:;lnthi:Lsl suy ra Wa-3'
at+vNa+2 7 7(a+ a+2)

Diéu trén la hién nhién nén ta c6 diéu phai chirng minh.
Bai 7. (Trwdng chuyén tinh Binh Thuan nam 2025 - 2026)

Cho hai bi€u thitc P=x+3-4/x—1+2 vd Q=T-x-2Jx—1 (x21).

V&i nhirng gia tri nao cia x thi P>Q, ?

Lo giai
Voi x >1 taco:

P-Q=~x+3-4fx—1 +yx-2Jx—1-1
- - x_l)uJ( —1-1) -1
=2 Va=1|+Nx=1-1]-1

2-Vx-1]22-Vx-1
Na=T-1]2Vx=1-1
2-Jx-120
Jx=1-120

= P—-0>0 hay P> Q, ta c6 diéu phai chirng minh.

Taco (do|A|2A) .

DAu “=" xay ra khi { suyra 2<x<5.
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Bai 8. (Trwong chuyén tinh Cin Tho ndm 2025 - 2026)

Jx+3 2Jx +1

Cho biéu thitc P =

23Jx -9

a) Ruat gon biéu thic P.
b) Tim t4t ca cac s6 nguyén x sao cho P nhan gia tri 1a s6 chan.

x—5Jx46 Jx-2

a)Voi x>0 va x#4, x#9,taco:

2Jx -9

Jx+3 2Jx+1

3-x

Loi giai

P e i2 3 4x
po_ 2x=9  Jx+3 2Jx+l
(Vr-2)(Va-3) Vx-2 3=
P:2\/5—9—(\/§+3)(\/§—3)+(2J§+1)(J§—2)
(Vx-2)(vx-3)
P_z&—9—(x—9)+(2x—4\/§+&—2)
_ (Vx-2)(vx-3)
P:2\/;—9—x+9+2x—4\/;+\/;—2
(Vx-2)(Vx-3)
xX— \/; 2

)R
P (\/; 2)(\/;4-1) x+1

Vi -2)(Vx -3) S fx-3
Vay P = ://__ voix>20vax#4,x#9.
b)TacéP—\/_ 3+4 g

Jx -3

s

P nhan gid tri 12 s6 chin khi v/x —3 12 wéc s8 ctia 4. Ta c6 bang

voi x>0 vax#4,x#9.

Jr -3

4

—4

2

-2

1

-1

X

49
(thoéa man)

(loai)

25
(thoéa man)

1
(thoéa man)

16
(thoéa man)

4
(thoéa man)

Thtt lai ta thdy P nhan gia tri chan khi x =49.

Vay x =49 P thinhan gia trila s6 chan.
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Bai 9. (Trwomg chuyén tinh DA Ndng nim 2025 - 2026)

2, 3Wx  1Wx+d ) (Yx-2 2x+4
e+l Jx+2 x+3/x+2 Jx x+2x

Rut gon biéu thirc P va tim tat ca cic gia tri cia x dé P 1a s6 nguyén.
Lo gidi

Cho biéu thirc Pz[ jvé'ix>0,x;t4.

Véi x>0 va x # 4, ta co:

p:( 2 3Jx 1Wx+4 J'(J}—2+—2\/§+4j

\/;+1+\/;+2_x+3\/;+2 . Jx x+2x
. 2(\/§+2)+3\/§.(\/}+1)—(11\/§+4): r2x
(\/;+1)(\/;+2) \/;(\/;+2)

po_ 3x6x  Jx-2
Wx+2)Wx+1) Vx+2

b WrWx-2) x+2)  3x
S W)W+ (x-2) Jx+1

Véi diéu kién x>0, ta chirng minh dwoc: 0< P =

3/x
\/;+1

<3.

Ma P 12 s8 nguyén nén P e {1;2}.

3x
\/;+1

Véi P=1tacd

:1:>le (thoa man);
Salp =2 = x =4 (khong théa man)
Jx+1 '

A 1 \ =7 . A N ~ \ ~ A
Vay x = 2 la gia tri can tim dé P la s6 nguyén.

Véi P=2 taco

Bai 10. (Truwdng chuyén tinh Pak Nong nam 2025 - 2026)

V-1 oo Jx-1 1=V

T va B = P + idr

a) Tinh gi tri biéu thirc 4 khi x = 64. b) Rt gon biéu thirc B.

c) Tim x dé £>§
B 2

V&i x >0, cho cdc biéu thirc 4 =

Lo giai
a) Thay x = 64 (thoa mén diéu kién xac dinh) vao biéu thirc 4 ta duwoc:

Jo4-1 8-1 7

A= —.

J64 8 8

Vay A:% khi x =64.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551



MathExpress Education | g |www.mathexpress.vn

b) Véi x >0, ta co:
S N e e e W
s VE V()

:x—l—\/;+1:\/;(\/;_l):\/;—l
Ve(Ve+1)  Vx(Vaer) Jxsl

B =

x_lv()'ix>0
\/;+1 '
4 3 \/_1\/_13 \/_1J§+13
c) Ta cé: —>—
Jx \/;+1 J_ Jx-1
\/;+1 3
= ——>0
Jx 2
2Wx+2-3Jx
2x
2-Jx>0 (vix>0)
\/;<2:>x<4.
Két hop diéu kién, ta dwoc 0 < x<4 va x #1.

Vay B =

(dleuklen x>0vax=l1)

>0

Vz§1y£>i khi 0<x<4 vax=1.
B 2

Bai 11. (Truwdng chuyén tinh Ha Giang nam 2025 - 2026)
xWx+5x+6 x-7x -8 2x+10J§+12

203 O Nl -Vx-6

a) Rat gon biéu thirc A.

Cho biéu thitc 4 = 0l x>0,x#9.

N ~ rd 7 4 . 7 ~ . 7 4 A 4 . A
b) Tim tat ca cac gia tri cia x dé biéu thirc 3 nhan gia tri nguyén.

Lo giai
a) Voi x>0,x#9, ta co:

e (\/;+1)(x—\/;+6)_(\/;+1)(\/;—8) 2(\/;+3)(\/;+2)

) R W e e

x+6 Jx-8 2(\/;+3)

J_3 x4l Jxo3
Cx-3Wx Nx-8 - Jx-8  x+8
Cdx-3 0 Jx+l i+l dx+l

Vay A=

\/;+1
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voi x>0,x#9.




MathExpress Education | | www.mathexpress.vn

—2>2/9-2=4

b) Theo bat ding thirc Cosi, ta cé A=x +1+ 1
X+

Dé’%eZ thi 4=4 hay\/;+1: suy ra x =4 (théa man).

9
\/;+1

Vay x=4.
Bai 12. (Trwong chuyén tinh P6ng Nai nam 2025 - 2026)
" x+5 2 1
Rut gon biéu thirc P = voi x>0,x #1).
% ) e )

Loi giai
Véi x>0,x#1, ta co:

x+5 2 ), 1 x+5 T4
P:(x+\/;—2_\/;—lj'\/;+2_ (\/} )(\/§+2) \/— 1 (\/_ 2)

x+5—2(\/;+2) x— 2\/;+1 (\/;—)
) AT T e

Vay P=+/x -1 v&i x>0,x#1
Bai 13. (Trwong chuyén tinh Péng Thap ndm 2025 - 2026)

1 . 1 j'a+y
Ja+b+Ja-b ~a+b-~Ja-b) Ja+b

V&i hai s6 thwe a > b > 0 va biéu thiec: B = (

a) Rat gon biéu thirc B.
b) Khi a =2, tim tit ca cic s6 nguyén b dé B nhin gia tri nguyén.
Lori giai
a)Voi a>b>0,taco:
3 :[ 1 B 1 j'a+b2 :(\/a+b—\/a—b+x/a+b+\/a—b}a+b2
Ja+b+a-b Na+b-~Ja-b) Ja+b \/a+b2—\/a—b2 Ja+b

_( 2Ja+b j a+b’® ~a+b a+b’ a+b’

Ja+b —a—b ) Natb b Jaxb b
2
Vay B="1Y ysiazb>o0.
2
b)Mﬁa=2¢aw:B:2+b=b+%.

bé B nhén gia tri nguyén thi b 1a wéc caa 2.
Suy ra b e{1;2} thod man diéu kién xac dinh.

Vay khi a =2, b e{1;2} thi B nhén gia tri nguyén,
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Bai 14. (Trwdng chuyén tinh Gia Lai nam 2025 - 2026)

4&]( 1 4Ja

a+4 \/;+1_a a+4Ja+a+4

Cho biéu thirc P:(l— J,véiazo,a¢4.

a) Rat gon biéu thirc P.

b) Tinh gia tri biéu thirc P véi a :\/E.\/\/4+2\/§ —1.\/\/4—2\/5 +1.

Loi giai

a)Voi a>0,a#4,taco:
p_ 1_4\/2 [ 1 4Ja Ca-4Ja+ds | 1 4a
a+4 ) \Ja+1 aJa+4Ja+a+4 a+4 | Ja+1 (\/5+1)(a+4)
_ _ Ja+1)(a+4
_a-4Jat+d a-4Ja+d (Va+1)( ):\/;H

a+4 .(\/;+1>(a+4) a+4
Vay P=+a +1véia>0,a#4.
b) Taco:

0 =T ANa+ 23 14— 245 +1 :3@.\/(\/§+1—1)(\/§—1+1) = 334/3 =9 (théa min)

Véia=9 suyra P=+/9+1=4.

Bai 15. (Truwdng chuyén tinh Ha Nam nam 2025 - 2026)

3a-2b
2a+b

Xét cac s6 thuc dwong a,b thod min 3a’ +5ab—2b" =0. Tinh gia tri cia P =
Loi gidi
3a’> +5ab-2b> =0=3a’ + 6ab—ab—2b’ :O:>3a(a+2b)—b(a+2b):O:>(3a—b)(a+2b)=0
3a=b hodc a+2b=0 (vblydo a,b déu dwong - gia thiét)
3a-=2-3a  —3a -3
2a+3a  5a 5

Thay b =3a vao P c6: P=

-3
Viy P=—.
1y 5
Bai 16. (Trwong chuyén tinh Ha N§i nam 2025 - 2026)
Cho a,b,c la cac s6 thwc khac 0, théa man a+b+c # 0 va ab+bc +ca=0. Tinh gia tri ciia bi€u
1 1 1

thirc P=—; +— -4 .
a —-bc b "—ca c¢" —ab

Loi gidi
Vi ab+bc+ca=0 nén az—bc=a2+ab+ac=a(a+b+c).
Twong tw bz—cazb(a+b+c),c2 —ab=c(a+b+c).
1 1 1 ab+bc+ca

Khi do: P= = =0
1o a(a+b+c)+b(a+b+c)+c(a+b+c) abc(a+b+c)
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Bai 17. (Trwdong chuyén tin Ha NOi nam 2025 - 2026)

Cho a,b 1a hai s6 thwc phin biét théamin a+b=6 va a + 4 =b +%. Tinh gia tri cta biéu thirc

a
a b
M = :
P4l @1l
Lovi giai
Via+2—p+2 nen (a—b)—M:O suy ra (a—b)(l—ij:O.
a b ab ab

Luwu y rang a,b 1a hai s6 thwc phan biét, vithé ab=4.
’ 1+ b’ by —3ab b b 3_3.4.
Dén day M = ?2+b2+a42rb _(a+ )2 a (aJZr )+(a+b) _ ? 324 6+6 _10
ab”+a +b"+1 (ab) +(a+b) —2ab+1 4 +6°-2-4+1 3
Bai 18. (Trwdong chuyén tin Ha Tinh nam 2025 - 2026)
Cho N7 =43 +49 =45 =Ja /b v6i a,be N'.Tinh P =a® +b*.
Lo gidi
it 10:\/7—4\/§+\/9—4J§=\/4—4J§+:‘5+\/4—4\/§+5:\/(2—\/3)2+\/(2—\/§)2
o P=(23)+(f5-2) =5 3 =a .

Khidé, a=5vab=3 suyraa’+b°=34. Vay a’ +b* =34.
Bai 19. (Trwdong chuyén tin Hai Dwong nam 2025 - 2026)
2x-1++x 2x\/;+x\/;}(x_\/;)(l_\/;)

1—x xJx +1 2x -1

L 1
—1,voi x>0, x =1L, x #—.

Cho biéu thirc 4 = {

N 7 4 . ? —1
Tim cac gia tri cia x sao cho 4 < P -

Lo giai
L. 1 )
Voi x>0,x#1,x ;tZ, ta co:

A_{2x—1+\/;+2x\/;+x—\/;](x—\/;>(1_\/;)

1—x xvx +1

i (J}+1)(2J¥—1)+J¥(\/¥+1)(2J¥—1) .<x—\/;)(1—\/;)_1

:(1—\/;)(1+\/;) (\/;+1)(x—\/;+l) 2x —1
i =)

1 N X
_1—\/; x—~/x+1

_x—x+1+\/;—x.x_x _x_:x—\/;_: -1
_(I—J;)(x—\/;+l)( \/_)<1 \/_) : x—~+x+1 : x—Jx+1
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Do dé
A<_—1
7
—1 __1
x—~x+1 7
1 1
>_

x—~x+1 7
x—x+1<7
x—x-6<0
(\/;—3)(\/;+2)<0

Jx-3<0 (do Jx+2>0 v&i moi xZO,x;tl,x;t%).Suyra x<9.
K&t hop diéu kién xac dinh ta dwoc 0 < x<9,x¢1,x¢%.

Vay OSx<9,x¢1,x¢%thi A<_71.

Bai 20. (Trwong chuyén tin Hoa Binh nam 2025 - 2026)
—Jx x+2J§+1j 1

il + : Vc')'ix>0x;«t1x;«tl
Jx—1  Jx+1l R

2Jx -1

Loi giai

Rut gon biéu thirc P = (

.. 1 ,
Véi xZO,x;tl,x;tZ,ta co:

pﬂf x+2ﬁ+1] () ()| I N e

NS TR ST TN L St (Y SO R SO LS i 2x -1

:(2\/;+1)(2\/;—1)=4x—1-

Vay P =4x—1 v&i xZO,x;tl,x;t%.

Bai 21. (Trwong chuyén tin H6 Chi Minh ndm 2025 - 2026)
Cho cac s6 thuc a,b > 0théaman (a+b)(a—b)=1. Tinh gia tri
P=\J(4a+5) +(3b) —\(4a-5) +(3b) .
Lo giai
T gia thiét ta dwgc a® —b* =1 hay b* =a” —1. Khi d6:
P=\(4a+5) +(3b) —(4a-5) +(3b)

= 164> +40a+25+9a* =9 —/16a* —40a + 25+ 94> —9
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= 250" +40a+16 —\250" —40a+16 = |(S5a + 4) —\(Sa—4)’

=|5a+4|-|5a 4.

Miatkhac ¢’ =b*+1>1nén a>1 (do a>0).

Dodé P=5a+4—-(5a—4)=38.

Bai 22. (Trwong chuyén tinh Thira Thién Hué ndm 2025 - 2026)
1 1 3(weafx —1)

\/x+1—\/;_\/x+1+\/;+ x+vx+1

x X4y

b) Cho hai s thic dwong x,y phan biét thod man — == Y Tinh gia tri ctia x* + »".
y y4+x xp+1

a) Ruat gon biéu thirc P = voi x>0.

Lo gidi
a) Vai x>0, ta co:
1 1 3(weafx —1)
= - +
Jr+1-Jx Jx+1+Jdx  x+Jx+1

Vay P =5+yx -3 véi x>0.

P

- (VR 7 ) - (VT =R+ 34— 1) = 54 -3

3
b) Ta c6 %z ;311 suy ra x(y3 +x):y(x3+y) hay (x2_y2)(xy—1)=0-

Do x,y la cac s6 thwc dwong nén x+y >0, ta c6 cac kha nang sau:

2
Néu x=y thi 2 2x <1,voly;
xp+1 x"+1

Néu xy =1 thi 2x=y suyra 2x* =1 hay x:g,y:ﬁ. Nhw vay X+ :#_
Bai 23. (Trwdng chuyén tinh Heng Yén nam 2025 - 2026)

L, 3x+10 j(x+4\/§+4_2J
x—4 xJx—2x—4Jx+8 4x '
a) Tim diéu kién xac dinh va rit gon biéu thirc M .

b) bat N = M.(9x —2Jx + 4). Tim gia tri nh6 nhit cia biéu thirc N .

Cho biéu thitc M = [

Lori giai
a) Diéu kién xac dinh x > 0;x = 4
1 sreto | (Vx+2) A(re2) (Vx-2)

M = + -2 |= .

x=4 (Vx-2)(x-4) | 4x (Vx-2)(x-4)  4x  Vx

V.’QlyMzL voi x> 0;x#4.

Jx
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1 9x —2/x +4
$(9x—2\/;+4):T

=9x - 2+[ (9\/§+\/_j 222\/@—2:10.

Vay gia tri nho nhit cha biéu thitc N bang 10 .

b) Tacd: N =M (9x—2x +4)=

4 4
D4u “=" xay ra khi IWx=——=x= 3 (thoa man).

7

Vay gia tri nh6 nhat cia N 1a 10 khi x —g

Bai 24. (Truwdng chuyén tinh Khanh Hoa nam 2025 - 2026)

Cho x,y € R thoda man y\/25—y2 + 3325 =2xy (0 < x,y <5).Chitng minh x* + y* = 25.

Loi giai

y\/25—y2 +x/25 - x° =2xy (O<x,y<5)
)/(«/25—y2 —x)+x(\/25—x2 —y)zO

y(25—x2—y2)+x(25—x2—y2)
\/25—y2+x \/25—x2+y

=0

<25 d )£\/25 Y +x \/25 x’ +y]
4 + al >0
\/25—y2+x V25— +
Do d6 25— x*—y* =0 hay x* +y* =25 (dpcm)
Bai 25. (Truwdng chuyén tinh Kién Giang nam 2025 - 2026)
x=3xtd 1 ) 2Jxtl
x—2x  x- 2} Jx

a) Tim diéu kién xac dinh va rut gon biéu thic 4.
b) Tim x dé |4|+4=0.

ViO<x,y<5 nén

Cho biéu thirc 4 = (

Loi giai
a) Piéu kién xac dinh: x> 0,x = 4.
Véi diéu kién do, ta cé:
x=3x+d4-Vx  x G- 1 Wx-2
\/}(\/}_2) 2\/§+1_(\/__2) 2Jx+1 2/x+1

A=

Vay 4= voi x>0,x #4.

Jr—
2x +1
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b) Ta co6: |A|+A:O hay |A|:—A.Suyra A<0.

suyra 0<x<4.

x>0,x#4
Dodé | Jx x>0,x#4
o do ) =

T2 <0 |Wx-2<0

2Jx +1"
Vay 0<x<4 thi|4|+4=0.

Bai 26. (Truwdng chuyén tinh Lai Chau nam 2025 - 2026)
x—4 2x—5/x -1 x 1
2x+3\/;_2 - 2r—1 j(x x+2+—+$j.
Tim diéu kién cia x dé 4 xac dinh va rat gon biéu thirc 4.

Loi gidi

Cho biéu thirc 4 = (

biéu kién xac dinh: x> 0,x # %

x—4 2x—5x -1 x 1
A= - dxx+2+2+—
2x+3/x-2  4x-1 M 2 J}j

A:_(J}—z)(&u)_ 2x=5Vx=1 | 2x" +4x +xi/x +2
_(2&—1)(&”) (2vx - 1)(2vx +1) 2/x

A:_J}—z_ 2x=5Vx =1 | 2x" +4x +x/x +2
_2\/2—1 (2&—1)(2\/%1) 2Jx

A:(\/;—2)(2\/;+1)—(2x—5\/;—1).x\/;(2\/;+1)+2(2\/;+1)

(2\/} —1)(2\/5 4 1) 2Wx

L 2fx .(2\/;+1)(x x+2)

(2 -1)(24x +1) 2Jx
XVx +2

A= N

.. x\/;+2 .. 1

Voi 4= 2\/; vmx>0,x¢z.
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Bai 27. (Truwdng chuyén tinh Lang Son nam 2025 - 2026)
3/x _ Jx N 1 ) Jx+2
xNr+l x=x+1 Jx+1) x=+/x+1

a) Rat gon biéu thirc P.

Cho biéu thirc P = ( voi x>0.

N z e . 2 ~ 1
b) Tim cac gia tri cia x dé P> 7
Loi giai
a) Vi x>0, ta co:

PZL 3x Jx 1 j Jx +2

— + .
xvx+1 x—\/;-l—l \/;+1 x—\/;+l

3\/; B \/;(\/;"H) N x—~+x+1 _ \/;+2
(x—\/;+1)(\/;+1) (x—\/;+1)(\/;+1) (x—\/;+1)(\/;+1) x—fx+1

1

_\/;+2'

1
Vay P=
y Jri2
b) Vé&i x>0, ta co:

voi x>0.

Két hop diéu kién xac dinhtacé 0 < x <4
Vay voi 0 < x < 4 thoa man PZ%.

Bai 28. (Trudng chuyén tinh Lao Cai ndm 2025 - 2026)

a) Rat gon biéu thirc P = [ Jx 8\/; +8_x+ 2] ( Xt 3 j va chirng minh rang

+2 xi2dx | A idx  Ax

P<1vé&imoi x>0.

b) Cho @’ + b’ + ¢’ =3abc v6i abe # 0;a+b+c # 0. Tinh gia tri cta biéu thic

a2025 b2005 c2025
=l2-2| +]2-2| +|2-2] .
o-(2-5) (23] o[-
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Loi gidi
a) Vai x>0, ta co:

P:( \/; 8\/;+8 \/;+2]{x+ x+3 lj

+ - +
\/;+2 x+2\/; \/; x+2\/; \/;

i 4(\/§+1) xr2fx s 4(J}+1)
\/;(\/;+2).\/;(\/;+2) x+2Jx +5
~(Jx -1’
x+2/x+5
Suyra P<I.

Xét P—-1= <0 véimoi x>0.

b) Ta chirng minh dwoc hing dang thirc o’ +5° +¢* —3abc = (a + b+c)(a” +b* +c* —ab—ac - bc)
Maad’ +b +c’-3abc=0vaa+b+c#0nén a’+b*+c’—ab—bc—ca=0

Suyra (a—b)’ +(b—c)’ +(c—a)’ =0 suyraa=b=c#0.

Khl dé Q:12OOS +12025 +12025 :3

Bai 29. (Trwong chuyén tinh LAm Péng nam 2025 - 2026)
Wrx-1 Jx-2 Sx+4dx+2
Jr+2 3Wx-1 3x+5Jx-2

Rut gon B ro6i tim cac gia tri nguyén cua x dé B nhén gia tri nguyén.

Cho biéu thirc B =

s = 1
voi xZO,x¢§.

Lo giai
L. 1 y
Voi x>0,x # 5, ta co:

B— 3\/;—1_ \/;—2 _5x+4\/;+2 B (3\/;—1)2—(\/;—2)(\/;+2)—5x—4\/;—2
Cdx+2 3Wx-1 3x+5dx—2 (Vx+2) (e 1)

-10vx+3 (W -)(Va-3) s s

= = - 1_

(Vx+2)(3vx=1) (Vx+2)(3vx-1) Vx+2  Ja+2

P& BeZ thi cZ=Jx+2e0=>xe0

5
\/§+2
=x+2lawdccuas

Lai c6 Jx>0nén Jx+2>2
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Suy ra Jx+2=5

Vay x=9

Thr lai ta thay x =9 thoa man.

Bai 30. (Truwdng chuyén tinh Long An ndam 2025 - 2026)
xx -3 _2<\/;_3) _\/;+3

x=2/x=3  Jx+l  Jx-3

a) Rut gon biéu thirc P.

b) Chirng minh P>4.

Cho biéu thirc P = voi x> 0;x#9.

Lot giai
a) Voi x> 0;x #9, ta co:

P xx -3 _2(\/;_3)_\/;+3
Cx=2Jx-3  Jx+l  Jx-3
() ()
_ (Vx+1)(vx-3)

_ xx =3=2x+12x =18 = x —4/x -3 _ xx = 3x+8/x —24
(V1) -3) (Vx+1)(Vx-3)

x(Vr-3)+8(Vx-3) g

(Vr+1)(Vx=3)  xl

x+8
Vay voi x> 0;x#9 thi P= )
i \/;+1

b) Xét hiéu P—4,ta cé :

2
x48 , x+8-dx—4_x-4x+4 (Vx-2)
Jx +1

P-4= >0 (véimoi x>0;x#9)

Jx+1 Jx+1 Jx +1
Viy P-4>0 suyra P>4.
D4u “=" xay ra khi Jx-2=0 suy ra x =4 (thoa man).

Viay P>4v&imoi x>0;x #9.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551



MathExpress Education | g |www.mathexpress.vn

Bai 31. (Truwdng chuyén tinh Nam DPinh nam 2025 - 2026)

1 1 5
Cho x,y >1 thoéa man +

= . Tinh gi4 tri ctia bi€u thitc 4=x"+3’ +9xy.
x+1 y+1 xy+4

Lo gidi

1 1 5
Ta co +

x+1 y+1 :xy+4

(xy+4)(x+y+2)=5(x+1)(y+1)

xy(x+y)+3=3xy+x+y

(x+y-3)(xy-1)=0 (1)

Vé6i x,y>1thl xy—1>0,dodé tlr (I)suyra x+y=3.

Vay A=x"+y" +9%xy=(x+y) =3xy(x+y)+9xy =3"-3xy-3+9xy =27

Bai 32. (Truwdng chuyén tinh Phii Tho ndam 2025 - 2026)

2x+y 2y+z 2z+x
4

a) Cho x,y,z 1a cac s6 thwc thoa man . Chétng minh rang x+y =z.

b) Cho a,b 1a c4c s6 thuc dwong khac nhau thda man a —b = /2025 -5 —~/2025—a’ . Tinh gié tri
biéu thirc 4=a’ +b°.
Lo giai
2x+y 2y+z 2z+x
4 5

a) Tt dé bai, ta thiy ton tai s6 thuc k£ dé k.

Suyra 2x+y=3k, 2y+z=4k, 2z+x=5k.
T&déytacé(2x+y)+(2y+z)+(2z+x):l2klunlx+)w+z:4k.
Suyra x+y+z=2y+z(=4k) nén x=y vatirdiy 2z+x=5k=x+2(x+y) nén x+y=z.

b) Ta cé a++/2025—a* =bh+~2025-b> (1)

Va a—b=+/2025-b> —/2025 — o>

2 2
a —b

a-b=
2025 - b +4/2025 - a2
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(a—b)-( axh j:o

1_
V2025 — b2 ++/2025 — o

Do a,b 1ahai s6 thuwc dwong khdc nhau nén

a+b=+2025-b* +2025-a°

a—~2025-a* =+/2025-b* b (2)
Cong (1) va (2) theo vé ta dwoc 2a = 2+/2025-b" hay tir day a’ +b° = 2025.
Bai 33. (Truwdng chuyén tinh Phil Yén nam 2025 - 2026)

_ 2 _ _
2) Cho biu thire p =X HL, X¥¥ =1 X —xfrx 1
\/; x—\/; \/;—x\/;

7 A 7 N ~ 2 7 4 . 2 ~n e ’ 9 A T4 . A
Rut gon biéu thirc P. Tim tat ca cac gia tri thwc cua x dé biéu thirc B = = nhan gia tri nguyén?

,voi x>0,x#1.

b) Cho a va b 1a cac s6 thuc théa min cac diéu kién sau:
2a°+6a+3=0;3b"+6b+2=0;ab#1.
6075b
20ab* +(ab+1)* "

Khong tinh cac gia tri cia a va b, hay tinh gia tri cia biéu thirc P =

Lot giai
a) Voi x> 0,x =1, ta cé:

_x+l x\/;—l xz—x\/;+\/;—l_x+l x++x+1 xz—x\/;—l

(2x+2+\/;)(1—x)+x2—x x+/x -1 ~ —x2 = 2xx +24/x +1
Jx(1-x) - Jx(1-x)

po _(\/;_1)(\/;”)3 :x+2\/;+1
\/;(l—x) Jx

9x = 2 < 2 Ma 2 nguyén nén ta c6 cac trweong hop:
x+23/x +1 Jis Lo 4 P

Jx
\/;:7+3J§ x:47+21J§

THL: 2 =1= P=9= 2 2
P 7-3J5 47215
V= 2 T

Khi do 0<2:

(théa man)
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9 9 Jr=2 [x=4
TH2: —=2=>P=—= 1= 1 (théa man)
2 \/;:_ X =—
2 4
Vay tap céc gid tri clia x théa man l1a {47 +221\/§;47 _221\/5 ;4;%}_

b) Ta co 3b2+6b+2:O:>b—22+§+3:O:>% la nghiém ctia phwong trinh 2x* +5x+3=0

Ma a cling la nghiém ctia phwong trinh 2x* + 6x +3 = 0, nén theo Vi-ét ta cé:

l+a:—3 ab+1=-3b
b suy ra 3b
a_3 a=—
b2 2
3 2
Thay vao P ta dwoc: P= 60750 60750 =2025.

20ab2 + (ab + 1)3 B 20- 32bb2 + (_3b)3

Vay P =2025.
Bai 34. (Truwdng chuyén tinh Quang Binh nam 2025 - 2026)

3001 j Jx+3
x=3Jx 3-x) x=6Jx+9

a) Tim diéu kién cia x dé P xac dinh va rat gon P.

Cho biéu thirc P = (

b) Tim tit ca cac gia tri cha x dé P <-2.
Lori gidi

-

x20 x20

x=3x 20 [Vx(Vx-3) 20 (x50
3-+x =0 |3_Jx #0 {
x—6:/x+9 %0 KJ;—3Y 20

a) Piéu kién xac dinh <
x#9

Gi(Vr-3) V53 Wroay Vx(Vas) Vxes o x

Jx-3
7

P =

3 1| Jx+3 344 (x=3 Jx-3

Vay P =

voi x>0,x#9.
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Jx =3 3(\/;—1)

b) P& P <2 thi ~~== < -2, tirc la:
Jx

Jx

Két hop véi diéu kién xac dinh, ta dwoc 0 < x<1.Viydé P<-2 thi 0<x<1.

Bai 35. (Truwdng chuyén Tin tinh Quang Nam nam 2025 - 2026)

\/;+1 \/;+2

3 3
Jx -1 &j'[&—z Jx -1
a) Rut gon biéu thirc P.

b) Tim tit ca cic gia tri ctia x dé P < -3.

<0 suyra Jx <1 (do\/;>0vc'rimc_)ix>0).

Cho biéu thirc P:( jvé'ix>0,x¢1,x¢4.

Lo giai
a)Voi x>0,x#1,x#4,taco:

3 -3(Vx-1) | (Vo +1)(Vx =1) = (Vx +2)(vx -2)
Vr(Vx-1) (Vx-2)(Vx-1)

P=

3 x-l-x+4 3 (&—2)(\/;—1) )

_ , _ . Ja-2
Vr(Vr=1) (Vx-2)(Vx-1) Vr(Vr-1) 3 Jx

_Vx-2
Jx

Vay P

voi x>0,x#1L,x#4.

Jx=2
Ix

b) P& P<-3 thi

<-3.Suyra \/;—2<—3\/;(Vi Jx >0 ) nén x/;<%.5uyra x<%.
K&t hop diéu kién ban diu ta duoc: O<x<%.

Vay O<x<%thi P<-3

Bai 36. (Truwdng chuyén Toan tinh Quang Nam nam 2025 - 2026)

Vi-2 Jx-3 1
Jr-3 Jx-2 x-5Jx+6

tim tit ca cac gia tri cda x sao cho 4 > —1.

Cho biéu thirc 4 = ,vOi x>0,x#4 va x #9.Rat gon biéu thirc A va
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Loi giai
3 1 _(x=2P-(x-3)+1
-2 (Vr-3)(Vx-2)  (Vx-3)(Va-2)

:x—4J§+4—(x—6J§+9)+1: N
(Vx-3)(Vx-2) (Vx-3)(Vx-2) J_

Pé 4> -1 thi

suy ra x > 9 (théa man).

Jx=1>0 {x>1
Jx=3>0

Trwong hop 1: {
x>9

suyra 0 < x <1 (théa man).

Jx-1<0 {03x<1

Trwong hop 2:
Homghep {\/;_3<() 0<x<9

Vay x>9 hodac 0<x <.

Bai 37. (Truwdng chuyén tinh Quang Ninh ndm 2025 - 2026)
Cho cac s6 thuc a,b (a #—-2,b#-2),théaman ab+a+b=0.

(a+D®  (b+))

Tinh gia tri biéu thitc 4 =— : :
a +2a+b+2 b °+2ab+a+?2

Lori giai
bat x=a+1, y=b+1 suy ra theo gia thiét xy=I.

2 2 3 3 2.2
Ta ch: A 2x A 2y _ 3x +3y +22)§y x+y +2 1
4y Yi4ex XHy+xy+xy X+ +2

Viay 4 =1.
Bai 38. (Truwdng chuyén tinh Quang Tri ndm 2025 - 2026)

1 3a +5 J(a+1

+ .
a-1 aJa-a-Ja+1)\4Ja

a) Rut gon biéu thirc P.

3
a+\/5+1

Cho biéu thirc P:[ —lj voi a>0, a #1.

b) Chirng minh P > véimoi a>0, a #1.
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Lo giai
a) Voi a>0,a#1,taco:

P_£1+ 3Ja +5 ](wl_lj_ L, 3axs _£a+1—2\/2]
= a-1 a\/;—a—\/;+l 4\/; 2 B a-—1 (\/2—1)(61—1) 4\/;

:JZ—1+3JZ+5.(\/5—1)2_ 4(J5+1)(J5—1)2 1

(Na-l)@-n  #a  (Ja-1) (Va+1)ada Vo

VészLV()’ia>O,a¢1.

Ta

3

3 1
thi < suy ra 3\/Z<a+ a+1
a+\/;+1 a++a+1 \/Z Y

b) Néu P >

2
Hay 0 < (\/;—1) (luén dung véi moi a >0,a #1)

Vay ta c6 diéu phai chirng minh
Bai 39. (Truwdng chuyén tinh Séc¢ Trang nam 2025 - 2026)

2Wx+2 y+x y+y\/;

2+\/5

Tinh gi4 tri biéu thitc 4 khi x=11-6+/2, y=3+22.

Cho biéu thirc 4 =

voi x>0, y>0.

Lo gidi

V6i x>0, y>0, ta co:

2\/;+f +\/7\/;+\/7 2+\/x7 \/;+f
4o ( y2)+\/%< y):( ;2{/5 y)=\/;+\/;

Thay x:11—6x/§, y:3+2\/§ vao A ta duoc:

A:J11—6J§+\/3+2J§=\/(3—ﬁ)2 +\/(J§+1)2 —3-2+2+1=4.
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Bai 40. (Truwdng chuyén tinh Son La nam 2025 - 2026)

x\/;—l X x+1} 2x

— : voi x>0,x=1.
Jr-1  Jx+1 ’

Jx+l
a) Rat gon biéu thirc P.

Cho biéu thirc P = [

3

\/§+1'

Lo gidi

b) Tinh gia tri bidu thirc P khi x =2 —

a) Véi x> 0,x#1, ta cé:

P_(x\/;—l X x+1} 2x

G-l Ax+l ) Jxtl

(Vr=1)(x+x+1) (Vx+1)(x=vx+1)) oy

P= — :
Jx -1 Jx +1 Jx +1
\/;+1 \/;+1
P:(x+ x+1—x+\/;—1). o = T

el
A=

Vay P = voi x>0,x=1.

. 3 2
b) Ta cé: xzﬁ—ﬁ+1=\/5—3(\/§—1):3—2\/§=(\/5—1) :

2 4
Thay x = (\/E - 1) vao biéu thirc P ta dwoc:

Jx+1 2-1+
P= 7 = \/—_112\/5(\/5+1)=2+\/§.

3

J2+1°

Vay P =2 ++2 khi x=+2 -
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Bai 41. (Truwdng chuyén tinh Tay Ninh nam 2025 - 2026)

Rut gon biéu thirc M = 3\/;+3+ Jx :\/;+3 voi 0< x=1.
x-1  Jx=1) 2Jx=-2
Lo gidi

Voi 0<x#1,taco:

yo[Axe3 J Jx+3
x=1  Jx-1) 2Jx=2
v 36k Jx j Jr+3
Nx+DEx-1) x-1) 24Jx-2
w3 . Jxo ) Jx+3
Jr-1 Jx-1) 2Jx-2

M Jx+3 . Jx +3 B
Jx-1"2(/x-1)

Vay M =2v6i 0<x #1.

Bai 42. (Truwdng chuyén tinh Tay Ninh nam 2025 - 2026)

' 1 2 3 oy?
Cho x, y 1a cic s8 thyc théa man ——= - =0.Tinh P=+2_.
y x 2x-—y yox
Loi gidi
z = A 7 ~ ya x - 2y 3
Voi x,y#0,y # 2x hé thirc da cho twong dwong voi =
Xy 2x—y

Suyra (x-2y)2x—-y)=3xy
x*+y° =4xy

+==4

< | =
= =

+
><N|\<:N
+
[\)

I
—_
(@)

2
X

—+

[\

=14

<
><N|‘<

Vay P=14.

€? | www.facebook.com/mathexpress.vn (O] 1900 633551



MathExpress Education | g |www.mathexpress.vn

Bai 43. (Truwdng chuyén tinh Thai Binh nam 2025 - 2026)

x—3\/;+x+5\/;+12
x+3\/; \/¥+3

b) Cho a,b la cac s6 thyc thoa man a >2025,b > 2025 va 2025(a+b)=ab.

a) Cho biéu thirc 4= (diéu kién x >0 ). Tim x dé 4=2x.

Tinh gi4 tri cia bidu thitc P =+/a —2025 +/b—2025 — 4%@.

Lo giai
a) Ruat gon ta dworc: A=+/x+3.
D& 4 =2x thi Jx+3=2x
. |JX2= 9
Suyra\/—:zx—3.Dodo 2 suyraxzz.

4x* —13x+9=0

A 9 \ 4 . A hY
Vay x = 7 la gia tri can tim.

b a’ a
b) C6 Ja—2025 = /a— aw__ - v&i 2025(a +b) = ab; a,b>2025.
) a+b a+b ~a+b ( )

b 1 1
T tw Vb —2025 = —~ab =—./2025(a+b) =+Ja+b.
HoRe Jarp 250 = 3520 arb)=a

Suy ra dwgc P=0.
Bai 44. (Truwdng chuyén tinh Thai Nguyén nam 2025 - 2026)
3x+4Wx -7 Jx+1 x-3
x+2x -3 Jx+3 Jx-1

a) Rat gon biéu thirc P.

Cho biéu thirc P = voi x>0,x=1.

b) Tim t4t ca cac gia tri nguyén cua x dé biéu thirc P nhin gia tri nguyén.
Lo gidi
a) Véi x>0,x#1, ta cé:

p_ 347 Vx4l Vx-3_ 3a4dVx-7 Vx4l Jx-3
Coatr=3 Va3 V-l (Va-1)(Va+3) Vre3 Jaed
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:3x+4\/;—7—(\/;+1)(\/;—1)—(\/;+3)(\/;—3)
(\/;—1)(\/;+3)

X+4/x+3 :(\/;+1)(\/;+3):\/;+1.

(\/}—1)(\/}+3) (\/}—1)(\/§+3) Jx -1

Jx+1
Jx -1

P

P=

Vay P = voi x>0,x#1.

JE+1_1+ 2
Je-1 x-1

e Z hay Jx —1eU(2)={-2;-1,1;2}.

b) Véi x>0,x#1,c6 P=

Pé P e 7Z thi

2
Jx -1
Két hop diéu kién xac dinh suy ra x {O; 4; 9}
Vay x € {0;4;9} thi P nhan gi4 trj nguyén.

Bai 45. (Truwdng chuyén tinh Thanh Héa nam 2025 - 2026)

1 2
+ = .
a+1 b*+1 1+ab

Cho hai s6 thuc khac nhau a,b va ab+1=0 thoa man

1 1

+ -
PECTIE R E

Tinh gia tri ctia biéu thirc M =

Loi giai
1 1

Ta co: > = =
a+1 b"+1 1+ab

suyra (@ +b° +2)(1+ab)=2(a’ +1)(b* +1).
Suy ra:

(@’ +b +2)(1+ab)=2(a’ +1)(b" +1)

ab(a’ +b*+2)=2d’0" +a’ + ¥’

(a®+b*)(ab-1)+2ab(1-ab)=0< (ab-1)(a-b)’ =0
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Do a,b la hai s6 thwc khdcnhaunén ab=1=a = l Khi dé:

1 1 1 1 1 a™”
M:a2025+1+b2025+1:a2025+1+ 1 :a2025+1+a2025+1:1'

Vay M =1.
Bai 46. (Trwong chuyén tinh Tién Giang nam 2025 - 2026)
1) Rat gon biéu thirc 4= \/\/11+ 62 —% —\/\/11—6\/_ —% :

2a4dyx—9 Jx-2 2
x+dx=2  x-1 Jx+

a) Rut gon biéu thirc B;

2) Cho bidu B =

5 voi x>0,x #1.

b) Tim tit ca cac gia tri nguyén cia x dé biéu thirc B nhin gia tri nguyén.
Lo gidi

1) Ta cé:

4= Nireed 2 - iels -2 = ey -2 oy -2

=\/3+ﬁ—§—\/3—f—§ :J?’*jﬁ —J?’_;ﬁ _ J(@ﬂ)z _J(ﬁﬁ—nz

_V2+1 V2-1_241-4241_2 g
2 2 2 2T

Vay A=42.
2)

a) Voi x> 0,x #1, ta cé:

_2u4dx-9 x-2 2
x+alx=2  Nx-1 Jx+2

B
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__ 2xt4Vx-9  Jx-2 2
C(Vx-1)(Va+2) Vx-1 Va2

i 2x+4x =9 (Vx =2)(Vx +2)+2(Vx 1)
)

2x+4Vx—9-x+4+2x -2

(\/;—1)(\/;+2)

__2xtdx9  Jx-2 2
_(\/;—1)(\/;+2) Jx-1 x+2

i 2x+4lx =9-(Vx -2)(Vx +2)+2(Vx - 1)
(\/;—1)(\/;+2)

N e N [ V N

_(\/}—1)(&+2) (Va-1)(Va+2) r+2’

vayB=*/;+7 v6i x>0,x#1.
\/;+2
b) po¥x*T_y, S
\/;+2 \/;+2

Do x 12 s8 nguyén nén didu kién cin d& B nhan gia tri nguyén Ia +/x + 2 thudc tp wéc nguyén

dwongcua 5.

Jx+2>2

\/;+2¢3'

Mat khacvéi x>0,x#1,ta co {

Do d6 B nhan gia tri nguyén khivx+2 =5 hay x =9 (thoda man)

Vay véi x =9 thi B nhan gia tri nguyén.
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Bai 47. (Truwdng chuyén tinh Tuyén Quang ndm 2025 - 2026)

(%E—QJB+%@
J29+1245 -245

Rut gon biéu thirc 4=

Loi gidi
Ta co:

13443 =12 443 +1 =23 +1;
V2941245 =420+1245+9 = 24/5 + 3.
(2V3-1)V13+43  (243-1)(2V3+1) 1201 13

\/29+12\/§_2\/§ 25 +3-25 3 37

Doddé A=

11
Viy 4 = —
1y 3

Bai 48. (Truwdong chuyén Ha Noi nam 2025 - 2026)

Vit2 o xtdx-4 1
Jx -2 x—2x  x-2

Cho hai biéu thitc 4 = voi x>0,x#4.

a) Tinh gia tri cia biéu thirc 4 khi x=9.

\/;+2
P

b) Chirng minh B =

' . |
¢) Tim s6 nguyén dwong x l&n nhat de 2 < 5 X =3.
Loi gidi
a) Thay x =9 (thoa man diéu kién) vao biéu thirc 4 ta co:

o942 ¥ 42 342
Jo-2 -2 3-2

5

Viy A=5khi x=9
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b) V&i x> 0,x # 4, ta co:

:x+\/;—4_ 1 :x+\/;—4_ \/;
v lx V-2 Nx(Vx-2) Vx(Vx-2)

:x+\/;—4—\/;: x—4
Jr(Vi-2)  x(Va-2)

_(x-2)(Vr2) i
Vi (Ve -2) Jx

Jx+2
Jx

B

Vay B = voi x>0,x#4.

Jx+2
Jx

A Nx+2 x+2 Jx+2 Jx Jx
B Jx-2" Jx  Vx-2 Jx+2 Jx-2

4 1 . Jx 1

P& = < — thi
B 2

c) Tacé x>0 nén >0.Khi dé

(diéukién x>0,x#4)

NEE Jx+2

Suyra ———-—<0 hay ————<0

Jx-2 2 2(Vx-2)
Vi Vx +2>0nén 2(\/}—2)<0,suyrax<4

Két hop diéu kién taco: 0 < x < 4.

, ’ w oA AT
Vay s6 nguyén dwong 1én nhat thoa man diéu klenE < 5 la 3.
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