CHUYEN PE: RUT GON BIEU THUC CHUA CAN
VA BAI TOAN LIEN QUAN

O Cac cong thirc bién d6i cin thirc

L \/E:|A|:{AnéuA20

-AnéuA<O
2. JAB=JA B (V6i A20;B20)
, [ 61 n200>0)
B VB
4. AB=|AVB (Véi B>0)
5. AJVB =+/A’B (Véi A>0;B>0)
6. AJB =-/A%B (Véi A<0;B>0)
A 1 ..
7. \/EZEVAB (V6i A>0;B>0)
A AJB
8, ——=—— Véi B>0
JB B ( )
c(vVA+B
9 & _ (VA<8) (VSi A>0;A = B?)
JA:tB  A-B’
Cc(VA++/B
10 c (VA£Ve) (Véi A>0;B>0;AB)

JA+JB  A-B
11 (YA) =¥ =A

© Céch tim diéu kién trong bai toin chira cin thirc

BIEU THUC - DKXD: viDU
1. JA PKXDb: A>0 Vidu: /x-2018 DKXb: x>2018
X+4
2. — PKXD: B=0 Vidu: —— DKXD: Xx=#7
B TOX—=7
A , X+1
Al . Vidu: .
3. NG PKXD: B>0 S PDKXD: x>3
x>0
4, ﬂ DKXD: A>0;B>0 Vidu: \/; PKXP: & X>3
\/E X—3 X>3
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A<0 Xx+1<0
B<0 X+1 X+2<0

A
. 2 DKXD: Vidu: |—= DKXD:
> \/; A>0 L X2 X+1>0
i B>0 i X+2>0
Cho a>0ta co:
a
5 X>\/g Vi du: X >1 e x>+a
X >a< x<—J/a
x < —Ja

Cho a> 0 ta co:

7. Vidu: X* <4< -2<x<2

x2<ae —Ja<x<+a

7~ Dang 1: Cac bai toan bién ddi cin thirc thwong gip
*Thidul. (Trich dé thi HSG huyén Nghi Xuin Ha Tinh)

Tinh gié tri ctia biéu thite: A =625 +114—645
Loi giai
Ta co’:A=\/6—2x/g +\/14—6\/g =\/(\/g—1)2 +\/(3—\/§)2 =\/g—1+3—\/§=2
*Thi du 2. (Trich dé thi HSG tinh Lam Dong nam 2010-2011)

3 %/5_1
3

Cho E=(32+1) . Chting minh rng E 14 s nguyén

Loi giai

Ta co:

“|

X< -2
x=>1

(¥2-1

E= i/(% " 1)3 .
=g/(1+ﬁ§+€/1)(%—1) =32-1=1
Vay E 1a s6 nguyén
*Thidu 3. (Trich dé thi chon HSG tinh Hoa Binh Nam 2010-2011)

VB 2-1-¥5-\2-1
JiB -2 +1

Loi giai

Rat gon: A=

Dat A:%.TacéT>0nén T=+T?

2[5 (3 %/__
) :i/[2+1+3\/§(\/§+1)}% =\/(8—3\/;)2 —\/(8+3\/;)2
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Xet 17 =48 +\V2 1 )-2445 + V21048 - V2 -1+ (45 - V2 1)

=248 -2,/V8-(v2-1)
=248 -2\2+1
:2(%—@)
=\/2(#§—JE)
:>A=\/E

*Thidu 4. (Trich dé thi HSG Phii Tho ndm 2012-2013)

210 ++4/30-22 -6 2

Rat gon biéu thic: —\/

2410 - 242 51
Loi giai
Ta o6 \/2\/_0+J_ 2V2-v6 2 _
o 2410 -242 V3-1

2V2(J5-1)+6(5-1) V31 _ 2443 B-1_ (44243 VB-1_VB+1V3-1_1
\/2(((1) 2 2 2 N a4 T2 2 T2 2

*Thi du5. (Trich dé thi HSG T.P Bic Giang nim 2016-2017)

Tinh gid tri cua biéu thitc N = \/4+ e +\/4 V3 +427 -1072
4413

.....

Ta c6: NQE(‘/‘“ﬁ*‘/4‘*@)+\/25—10JE+2
8+2\/E

_ \/E(\/4+\/§+\/4—\/§) \/72

- +(5-42)
\/(4+\/5)+2\/4+\/§\/4—\/§+(4+\/§)

(443 +a-\B) | - V204443 44— J—) 53
\/(\/4+\/§+\/4—\/§) Ja+-3 +44-3 ‘ ‘
~J2+5-42=5

*Thidué6. (Trich dé thi Chon HSG tinh Long An niam 2012)

\/2 +\/4 J15 +4/10
\23-345

Khong stt dung may tinh, hay thiyec hién phép tinh:A =
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.....

Tacé;A=\/2 V3 +4-/15 +/10 2(\/2 NEES N 5+\/7)

V23-35 ﬁ(\/23—3\/§j
B i G2l (VB V53] +245
Ja6-65 \/(3 )
_VB3-1+V5-3+2J5 _3J5-1_
3J5-1 3J5-1
*Thidu?7. (Trich dé thi HSG huyén Nga Son-Thanh Héa nam 2016-2017)
2+4/3 2-43
Rat gon biéu thirc: B = +
V2442443 V2-42-43
Loi gidi

B _ 2++3 2-3 2+\/_2\/—
V2 oi\ar23 2 o203 3+3 343

B _ (2+\/§)(3—\/_)+(3+\/_)(2—\/—)=3+\/—+3—\/§
J2 (3+3)(3-+/3) 6

—=1=B=42

*Thi du 8. (Trich dé thi HSG huyén Thach Ha nim 2016-2017)

2.2016
So sanh /20172 —1—+/2016% —1 va
J20172 —1+/2016% -1

.....

Ta 6. \/20152_1_\/20142_1:(\/20172—1—\/20162—1)(\/20172—1+\/20162—1)
20172 -1+/20167 -1

(20152-1)-(20142-1)  2017°-2016°  _ (2017-—2016)(2017+2016)
V20172 14420167 -1 V20172 —1++/20162 -1 /20172 —1++/2016% -1
B 2017 + 2016 § 22016
J20172 14420167 -1 /2017% —1++/20162 -1
Vay 20172 120167 1 > 22016

20172 -1++/2016% 1
*Thidu9. Ratgon cacbiéu thac:
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a) A=\/\/§—\/3—\/29—12\/§ b)  B=370—-4901 +370++/4901

.....

2) A=\/\/§—\/3—M=\/\E—\/3— (245-3)
= 5-(V5-1)=1
b) Diit x, =3/70-/4901 +3/70 +/4901
:»xg=(%/70—M+%/70+\/@)3
=70—\/M+70+M+3%/70—\/M.3/70+M(%/70—@+%/70+Mj

=140+ 3x
Khi d6 ta cé:

X) +3%, ~140 =0 & (x, =5)(x* +5x+28) =0

Ma X§ +5Xo+28>0(do A<0)= X, =5

Vay B =5.
. \/§+\/§+\/g+\/§+4
*Thidu10. Rt gon biéu thitc: P=
- ® NCENCEN
Loi giai
Ta co:
S V2e\BeVe Bra (Y2443 +2)+(Va 4o+ VB)
V2 +4/3++/4 V2 +43++/4
(V2445 ) (V2 46 8] (V243 +) 1242 445 +4)
V2 +43++/4 . V2 +4/3++/4
=1+\/E
7~ Dang 2: Dung 4n phu don gian héa bai todn
1
, , o 2, \/—_ﬁ 6 7
*Thidul. Ratgon biéu thic: A=§— 7 - ; + +%/343.
ﬁJ 7 L
V7 V7
Loi giai

Dat a:(*/;:a4:7 va az:\/; ta co:
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a’, 6 7 _1-2a° 13a°+7

+ 3 + 3,2
. az(ﬁlj a a  a’(a’+1)

4 2 6 4 2 4 2 _ A4
_a +a —2a3—22a +13a” +a =2513 (72 a )=O(D0a4:7)
a’(a”+1) a’(a”+1)
2
J4-345 24254125
Loi giai
Dat b=45=b> =4/25,b* =4/125,b* =5,b° =5b*,b° =5b.
2
J4-3b+2b>-3b’
1 B 1  (b*+3b)+(2b* +4)
b’ -2b*+3b-4 (b’+3b)-(2b*+4) (b’ +3b)*—(2b* +4)’
b’+3b+2b*+4 (b’ +2b*+3b+4)(b>-3) b’+2b'-2b*-9b-12
—2b*-6 2(b* - 9) 8

*Thi du 2. Rat gon biéu thiee: B =

Ta co: B=

Mat khac:

b*-2b-1_ (b+1Y
4 2 )

2
VéyB=2[2] 4 4

b+1) b+l 4541

2 1

N 2 [+ —=+—

, Ya-42 142} \ 2 2

*Thi du 3. Rﬁtgonbiéuthl’rc:E=[ 4-v2 It 2} 2 <

+
1-42 42 1442
Loi giai
Pit 2 -a=a*=2,4a=-a>=2
Ta co:
1+—+l 2
a’—-a 1+a’ a2 at 1+a? 1+a? 1 1
E= 2 =| —a+ - = 5 =0
1-a a 1+a a a2(1+a2) a~ a
VayE=0
~ Dang 3: Cac bai toan veé tinh tong diy c6 quy luat
*Thidul. Ratgon:
S= L + L +.t 1 + 1
2J1+1W2 324243 7 199941998 +19981999  20004/1999 +1999+/2000

Loi giai
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Véi keN,k>1:

1 _ (k+1)\/i—kx/m :(k+1)\/i—k\/mzi_ 1 1)
(k+D)Vk+kik+1 (k1) k=13 (k+1) k(k+1) J Jk+1
Ap dung (1) véik=1, 2, 3,....., 1999 ta duoc

1 1 1

Wiz 1 2
1 1

1 1 1
200041999 +19994/2000 1999 /2000
Cong cac dang thikc trén theo vé ta duoc:
1 1

1 1
+
2\/_ 1+1/2 3\/5 + 2\/_ 1999\/1998 +1998v1999  2000+/1999 +1999+/2000

1 1 1 1

\/ 1999 \/ 2000

20\/_

*Thidu2. Ratgon:

A= \/l+i+i \/l+i+i+ + l+ 1 + 1 +\/l+ 1 + L
1222 32 N12 32 42 77 N12 19982 1999 \12 1999 2000°

.....

Véi keN,k>2:

( 1 1}2 1 1 2 2 2
1+—-=| =1+——+—+ - -=
k-1 k (k-1 K k-1 (k-1)k k
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Ap dung (1) véik =1, 2, 3,....., 2000 ta duoc

11 11 1 1 1 1
I+——= |+ 1+ |+ | It ———— |+| I+ ———— |
2 3) ( 3 4) ( 1998 1999) [ 1999 2000)

—1998+ 1L
2 2000
*Thidu 3. Ruatgon cac biéu thiee
/N U S U S
N SN N SN I o Y
Loi giai
Ta co:
R
N N N
N T BN~
2 143 (\/§+\/§)(\/§—\/§)
Vn—1+3n (Vo +n=1)(Vo —u 1]
Do dé:
1 1 1 1
A= + + fod e =213 2k =V —1=n -1
B N R N S N e SO
*Thi du 4.
a) Chting minh rang: 1 + ! + +;>4
5 O 2 Vaiva V9B
y 1 1 1 1 1
b) Chiing minh rang: + + 4.+ >2|1- .
) & N N NN e ( \/n+1]
1 1 1 1 1
¢) Chimg minh: 2Jn-2<—+——+-——+—+.. . +—— < 2Jn -1 véi moi s6 nguyén
) hime NN RN AR e nguy
duwong n>2.
Loi giai
a) Xét A= L ! ! L ! !

+ + ot , B= + +.+
2 BedE T 194480 NZ4vB A5 B0+ Bl
Dé thay A>B.

1 1 1 1

1
2 V2443 \Bada 79480 B0+ L

Tacd A+B=
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, (k)
Fkr1 (Jerte Tk )[Vk 1K)

Mat khac ta co:

Suy ra A+B=(x/§—\/1)+(\/§—\/§)+...+(\/a—\/%)=\/§L—1=8.Do A>B suyra

2A>A+B=8< A>4.

.y 1 1 1 1
b) Déyrang: —-— = <
BN RN Je(+n) (Virtek) - 2kvkorl

véi moi k nguyén duong.

S“y“‘vm(l‘%j (I fj 2(%ﬁjz[lﬁj

c¢) bat P=—7 1 1 ! 1

1
7 \/§+ﬁ+ﬁ+m+ﬁ

Tacé'#<i— 2 < 2 v&i moi so te nhién n> 2
“dn+dn+l Un o 2dn Jn+dn-1 ' ' T

2 2 2
Tt d6 suy ra Z(JF \/_) NS 2\/ﬁ<\/ﬁ+\/n—1:2(\/ﬁ_m) hay

2Vl )<= <2(Vh -¥n-1)

Do do: 2[(\/§—ﬁ)+(\/§—\/§)+...+(\/m-\/ﬁ)}<T va
T<1+2|:(\/§—1)+(\/§—\/§)+....(\/ﬁ—\/ﬁ):|.
Hay 2/n-2<T <2Jn-1.

*Thi du5. Chiéing minh rdng véi moi s6 nguyén duong n> 2, ta cé:

10 3n-2 3n+1< 1
1277 3n 3n+3 3Jn+1l

Loi giai
b€y rang cac phan so c6 tir va mau hon kém nhau 2 don vi, nén ta nghi dén dang thicc

L<n—_1(<:>n <n’+n- 2<:>n>2) Kihiéu P =
n+2 n
p? _ (EEZE 3n-2 3n+1j(1 4710 3n-2

369127 3n 3n+3l369127 3n 3n+3

14
36912 3n 3n+3°
3n+
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EEEE 3n-3 3n (14710 3n-2 3n+1
34710 73n-23n+1 {36912 3n '3n+3
113679 3n-3 3n-2 3n 3n+1 1 1

3347910 “3n-2" 3n 3n+13n+3 3(3n+3) 9(n+1)'

Tt day suy ra P < . Bat dang thitc duwoc chitng minh.

1
3vn+1

I~ Dang 4: Bai toan rat gon biéu thitc chita mét hay nhiéu 4n

/ 2 1
. 2 J1+—=+—
*Thidul. Ruatgon: B=(\/g_\/; 1+\/;J - Ja_a (a>0,a¢1).

_+_
1-a {a 1++a

Loi giai

Dit t=4a(t>0)=a=ta=t*

2 1+£+l
tz—t+1+t2j_ 2

Khi dé: B:[
1-t t

*Thidu2. (Trichdeé thi HSG tinh Hdi Dwrong nam 2012-2013)

Rat gon biéu thic: A=(\/x—\/§—\/x+\/5)\/x+x/x2—50 voi XZ\/%

Loi giai

Ta co:

:(\/x-x/_O-\/x+x/%j2(x+ x2-50):>A2 ( /50 +x ++/50 - ZW)(Xh/ﬁ)

:>A2=(2x-2 x2-5o)(x+ x2-50):>A2=2(x -X +50)

Vay: A% =100
Nhung do theo gia thiét ta thdy A = (\/X-\/% -\/X +\/%jxlx +4/x%-50 <0
= A=-10
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*Thidu 3. (Trich dé thi HSG Hai Dwong nim 2013-2014)
V1-V1-x2 .(\/(1+x)3 +JA=x)’ )
2—1-x*

\/1—\/§.(\/ﬂ+\/ﬁ)(2—m)
2-\1-x2
1T (Vx4 )
= 1) (s T = 1 224
=V2x¢ = |x\2

*Thidud. (Trich dé thi HSG T.P Bic Giang nim 2016-2017)

Rat gon biéu thiee A = voi —1<x<1.

Ta co: A=

Cho a, b 1a s8 h{tu ti thoa man (a2 +Db? —2)(a + b)2 +(1-ab)’ = —4ab

Chtng minh v1+ab la s httu ti

Ta co:

(GT)= [(a+b)2 —2(ab+1)](a+b)2 +(1+ab)’ =0

& (a+b)' ~2(a+b)*(1+ab)+(1+ab)* =0

o [(a +bY -( +ab)T — 0= (a+b)~(1+ab)=0

& (a+b) =1+ab<:>|a+b|=MEQ; do: abeQ
*Thi du5. (Trich dé thi HSG T.P Bic Giang nam 2016-2017)

a\/g_b\/g— a__ b voia,b>0vaa=b
a=b Ja+vb Jb-va

Rut goi M va tinh gia trj biéu thitc M biét (1-a)(1-b)+2+ab =1

Cho biéu thirzc M=

.....

Jab

voia,b>0vaa=b
Ja-b

Rut gon M=

Ta co

(1-a)(1-b)+2vab =1 ab-a-b+1+2ab =1

_ 2 [ Nab ) _ | Jab |
@ab—(\/g—\/g) @(HJ _1<:>\/;—\/E_1
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+Néua>b>0
2o Jb oo B> 0ab 5 0 YA g

N
Lo | Vb b
PP v

+néul<a<b

—Va<Jyb=+a-vb<0;\ab>0= 22 Vab

AN
e | e
SR b VA

7~ Dang 4: Bai toan rat gon bi€u thitc va bai toan lién quan

Buwdoc1: Tim diéu kién xac dinh.
Buw6c2: Tim mau thiic chung, quy ddong mau thikc, rat gon t&, phan tich
t thanh nhén tu.

Budc3:  Chia ca ttr va mau cho nhan ttr chung ctia ttr va mau.

Budc4: Khinao phan thirc t6i gian thi ta hoan thanh viéc rat gon.
7~ Dang 1. Tinh gia tri biéu thitc P khi cho x = k (k 1a hing s6)
Phwong phap:
- Budc 1: - Dat diéu kién ctaa x d€ biéu thic P ¢ nghia.
- Budc 2: - Rat gon bi€u thirc P va rat gon k néu ciing 1a mot bi€u thike chira cdn phirc tap
- Budc 3: Thay gid tri X = k vao biéu thirc da rat gon rdi tinh ra két qua.

Vi du minh hoa:

voi x> 0.

*Thidul. Cho biéu thitc: P= Jx j Jx

1
—+ : ,
(\/; Ix+1) x++x
a) Rut gon biéu thiec P.
b) Tim gia tri ctia P khi x = 4.
Loi giai
a) Diéu kién: x>0

_[L+ &J R R T !
kL) e Ux (V) Vx Jx

b) Ta co6 khi x = 4 thi:

p_ X+ X+1 4+JA+1 44241 7

JX J& 2 2
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*Thidu?2.  (Trich dé thi HSG huyén 16p 9 nam 2013-2014)

Cho biéu thttc: P = \/;+\/§+\/;_\/§ .(1+X+Y+2XYJ.
I=xy Ty 1-xy

a) Rut gon biéu thic P.

2
b) Tinh gia tri ctia P v6i x= .
& 2+\/§
Loi giai
1) DKXD: x=20;,y=20;xy =1
Mau thtic chung 1a 1 - xy

b (DY) Py) + (x = y) (A= xy) 1-xy+x+y+2xy

1-xy I-xy
_\/;+x\/§+\/§+yx/§+\/;—x\/§—\/§+y\/; 1-xy
- 1-xy 1+ X+y+Xy

2(WxHy ) 2dx(+y) 2

S A+x)(1+y)  (1+x)(1+y) 1+x

o2 20-\3) . N
b) Taco.x—2+\/§— =3 23 +1=(3-1)

K =\(3-17 =3-1)=+3-1

b 203-1) _ 23-2
1+(3-1° 1+3-2/3+1
2(\3-1) 6342
S 5-2y3 13
*Thi du 3. (Trich dé thi HSG tinh Thanh Héa nam hoc 2011-2012)
[ 3Wx-1+1 1 J
' x—3x/ﬁ—1 \/E

P

+
3+4Jx-1 10-x

Cho biéu thtic P = [ x-1  x+8 J

1) Rut gon P

3+2&_i/3_2ﬁ
3-2v2 \3+242

Loi giai

2) Tinh gia tri cua P khi x = i/

Diéu kién: 1<x#10

1)P::wx—1+9_ 1 2Jx-1+4
TVx=1 Jx-1-3

10—x
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3(\/_4_3) \/_ (\/Tl—3)

P=

10-x 2x-1+4
A I-10)(K-1-2) 3(x-2)
2(10—x)(x—1-4) 2x_5)
2= \/§+§§ \/§+;§ Y3+242) —{(3-242) =\3+22 -\3-242
=>x=1+42-(2-1)=2 vix1
Vay P=0

7~ Dang 2. Tim gia tri ca bién x dé biéu thitc P =k (k 1a hang sd)

Phwong phap:

- Buwdc 1: - Dét diéu kién ctia x d€ biéu thirc P ¢ nghia.
- Bwdc 2: - Rat gon biéu thic P.

- Buwdc 3: - Giai phuwong trinh P -k =0.

- Bwdc 4: Doi chiéu diéu kién cta x va két luan.

Vi du minh hoa:

Vx| 20x 349
Vx+3 x-3 x-9

*Thidul. Cho P= , VOl X>0,x#9.

1) Ratgon P.

2) Tim gid tricua x dé€ P =%.

Loi giai
) X(Vx=3)+2Ux(Vx+3)-3x-9 3
P= =
(Vx=3)(vx +3) Jx+3
1 31 -
2) P=—© =—=VX+3=9 < X=36 (thoa man DKXD)
3 Jx+3 3

*Thi du 2. (Trich dé thi HSG Ninh Binh ndam hoc 2012-2013)

X -x 2x+x , 20¢-1)
X+x +1 Jx \/_-

Cho biéu thttc: P =

1. Rat gon P.
2. Tim gid tri cia x € P =3.

Loi giai

1/Tacod: P=

(x>0, x = 1).

VX -1 Vx@dx+) | 26k -1x )

X+4Vx+1 \/; \/_ 1
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:\/;(\/;—1)(x+\/;+1)_2\/;_1+2(\/;+1)
X+4x+1

=x—vx+1

2/Tach:P=3 & x—x+1=3 & x-/x-2=0

t=-1(L)

Dit Vx=t, t>0 ta duwocpt 2 —t—2=0<
: P =2 (TM)

Ta co t =2 ta duoc Jx=2 ox=4 (thoa man DK).
Vay x=4thiP=3.
*Thi du 3. (Trich dé thi HSG tinh Ha Nam nam 2012-2013)

X ~ y ~ Xy
WX+ Y)A=y) (x+fy)x+1) (x+1)a-4Jy)

1. Rut gon biéu thirc P.

Cho biéu thtrc: P =

2. Tim cdc gia tri x, y nguyén thoa man P = 2.

1) Dicukion: X=0;y20;y#1;x+y#0
P:x(1+\/;)—y(1—\/§)—xy(\/;+\/§) =(x—y)+(x X+ yyy ) = xy(vx + 4y
(\/;+\/§)(1+\/;)(1—\/§) (\/;+\/§)(1+\/;)(1—\/§)
:(&+\5)(\/§—\5+x—\/§+y—xy)
(Vi + 4y )(1+Vx)(1-y)
_\/;(\/;+1)—\/§(\/;+1)+y(1+\/;)(1—\/;)
(1+35)(1-4y)
ey ey my X)) =V (1)
= =
NN
2)P=2 ¢ Yx+xy —\[y=2v6ix20;y20;y%1;x+y=0
W (T+y) - (W +1) =1 (-1)(1+y) =1

Tacd:1+.Jy>1= Jx-1<1 ©0<x<4 =x=0;1;2;3;4

Thay vao P ta dwoc cdc cap gia tri (4;0) va (2;2) thoa man.
7~ Dang 3. Tim gia tri ctia bién x d€ bi€u thitc P = A (A 1a biéu thikc chira 4n)
Phwong phap:
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- Budc 1: - Dat diéu kién ctaa x dé€ biéu thic P ¢ nghia.
- Budc 2: - Rat gon biéu thiee P.

- Budc 3: - Giai phuwong trinh P - A =0.

- Bwdc 4: Doi chiéu diéu kién cta x va két luan.

Vi du minh hoa:

X—2 1

+
x+2\/§ \/§+2

*Thi du 1. Cho biéu thitc P:( j://_i-”l' vOi x>0 va x=1.
X_

a) Chting minh rang P = x +1.
Jx

b) Tim céc gia tri ciia x d& 2P = 2J/X +5.

Loi giai
a) Ta co:
x—2+/x \/;+1= (\/;_1)-(\/;+2) \/;+1:\/;+1
x(Vx+2) V=1 | Vx(Vx2) o JVx-n Vxe

Jx+1
Jx

:>2P=2J§+5@2&+2=2&+5 2X+2=2X+5/X = 2Xx+3x-2=0 va x>0

JX
<:>(\/§+2)(\f—%):0<:>\f:%<:>x:£.

P=

b) Theocaua) P=

4
7~ Dang 4. Tim gia tri ctia 4n dé biéu thitc théa man mot bat dang thirc A > k (2;<;<k)
v6i k 1a hang so.
Phwong phap:
- Budc 1: - Dat diéu kién cta x d€ biéu thirc A ¢6 nghia.
- Bwdc 2: - Rat gon biéu thic A.
- Buoc 3: - Giai bat phuong trinh A-k > 0.
- Budc 4: Doi chiéu diéu kién cua x va két luan.

Vi du minh hoa:

, Vo1 x>0.

11 J; Jx
x+\/§ \/§+1 .x+2\/§+1

*Thidu 1. Cho biéu thitc A :[
a) Rut gon biéu thire A.

b) Tim c4c gia tri cia x dé€ A> %
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Loi giai

a) Voi x>0, taco

1 1 (\&)2+2\/§+1_ 1-/x (\/;+1)2
W) Wt ko ek W

A=

_(-)Ex+1) _1-x
X

X
b) Véi x>0, ta cod

A>1<:>1_—X>1<:>2—2x>x<:>3x<2<:>x<3.
2 X 2 3

Al i g VU 2
Vay cac gid tri X can timla 0<x <§.

,vol x>0, x#1, x#4.

*Thidu 2. Cho biéu thiec M =(

ax  Ax=2 ) 4x-1
Ix-1 x=3x+2) x°

a)Ratgon M .
b) Tim x dé€ M <4.
Loi giai

Diéu kién x>0, x#1, x#4.Taco

| o Ax Jx-2 '&—1_4x—1'x/;—1_4x—1
O VxL (x-r)(Vr-2) ) Wxer

M

Ta cd x>0 nén x° >0 khi dé

M<4s

<4 4x-4x+1>0< (2x-1)* >0 x;t%.

X

Vay véi x>0, x;t%, x#1l, x4 thi M <4.

*Thi du 2. Cho biéu thic A:Jé(ﬁ ~3J12 +2JE),

B=(1+X+\/;]-(l X_&] Vei x>0 x 1.

Ix+1) 1 Yx-1
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a) Rut gon biéu thiee A va B.
b) Tim céc gia tri cia X sao cho A-B<0.
Loi giai
a) Ta c6 A=/3(V3-3V12 + 2427 ) = /3(/3- 613+ 63) =3,
Véi x>0 va x#1, tacod

B :{1+MJ.[1_ X—\/;]: X+2x+1 —x+23/x -1
Jx+1 Ix -1 Jx+1 Sx-1

Sx+1) —(x-1)
A R )

A-B<0<3(1-x)<0< x>1.

Vay x>1 thda yéu cau bai toan.

I~ Dang 5. So sanh biéu thitc A véi k (hiang s6) hoic véi biéu thixc B (chita an)
Phwong phap:

- Budc 1: - Dat diéu kién ctia x d€ biéu thirc A ¢6 nghia.

- Budc 2: - Rat gon biéu thirc A.

- Bwdc 3: - Xét dju cuia hiéu A — k hodc A — B va dua ra két luan.

Vi du minh hoa:

(voi a>0,a=1).

6 10-2/a j.(*/g—l)2
a-1 aJa-a-+a+l) 4a

*Thidul. Cho biéu thitc B :(
a) Rut gon biéu thirc B.
b) D4t C = B(a—J5+1). So sénh C va 1.
Loi giai
a) Taco ava-a-va+l=a(va-1)-(Va-1)=(Va-1)(a-1).

6 . 10-24/a .(\/5—1)2_6(\/5—1)+10—2\/5.(x/5—1)2
a-l (a-1)(Va-1)] 4a  (Ja+1)(va-1)  Ha

Do d6 B=
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4+sda 1

“4fa(Va+) Ja

a—+va+1 1
bY)TacOo C=—"-=—""= \/£+— -1>2-1=1.
) /a ( \Ej

Déng thitc xay ra khi a=1 (loai). Vay C >1.

1 1 j Ja+1
a-Ja +Ja-1) a-2Ja+1
a) Rat gon biéu thic M .

b) So sanh M véi 1.

voi a>0vaa #1.

Vidu 2: Cho biéu thttc M = (

Loi giai
a) biéu kién: a>0 va a=1

M=(1+1J_\/5+1= 1 +1_J5+1
a-vJa +Ja-1) a-2/a+1 JE(JE_l) Ja-1 '(\/5_1)2
144 (\/5—1)2_ (L+a)(Va-1)
() el

_Ja-1
Ja
b) Xét hiéu: M —1=%—1:_T1<0 voi a>0vaa=l
a a
Vay M <1.
2
Vi du 3 Cho bidu thite p—| YX=L_3x+1]( 1 Vx]
x+1 x-1)12dx 2
a) Rut gon biéu thuc P.
b) So sanh P véi — 2v/X..
Loi giai

a) Diéu kién: x>0; x=1.

P{&‘l &”M ) ﬁ] (Vx-3) () &

Serr a2 ) (W) (V-a) \2dx
_—4x {x—ljz_l—x
ox-12dx ) Vx
N S
Vay P = \/; voi x>0 x#1.
b) Xét hiéu P—(— 2\/§)=1‘TX+ 2&:’%1
X X
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Véi x>0;x¢1:>x—+1>0:> P—(— 2\/§)>0

Jx
= P >-2x )
7~ Dang 6. So sanh biéu thitc riit gon A véi A hoic A® véi A.

Phwong phap:
Buwdc 1: + Xdc dinh diéu ki¢n ciia x dé A>0 (néu A chia phdi biéu thirc duwong)

Buwoc 2: + So sanh Avoi 1 bﬁng cdach xét hiéu A-1 theo diéu kién x da co:

Buwdc 3: - Néit 0< A<1 thi JA> A.

Budc 4: - Néu A>1 thi JA<A.

+ Chii yj: Dang nay con cé bién thé'la so sanh biéu thiic riit gon A véi A’ (chi xét v6i biéu

thitc A duong).

Vidu 1: Cho biéu thirc A:( t 1 J :[

2X+\/;—1 2x\/§+x—\/§ .
— + voi
1-Jx X

1-x 1+ xx
x>0;x¢1;x¢1.
4

a) Rut gon biéu thiee A.
b) So sénh A véi VA
Loi giai

a) biéu kién: x> 0; x;t%; x#1.

A—(L_LJ. 2x-+x =1 2xx+x=x
- T 1x 1+ xv/x

_ 2x-1 :(\/§+1)(2\/§—1)+\/§(\/§+1)(2\/§—1)

\&(ﬁ—l) (1—&)(1%&) (1+\/§)(1—\/;+ x)

2x-1 | 1 Jx
:&(&_1)'_(2&‘1>(1_&+1_&+xﬂ

_1—\/;+x+\/§(l—\/;)

:m;(z\/}_l)

Jx(vx-1) - (1=VX)(1=x+x)
K1) [V
_ 1-x+x

T
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1-x +x 1
b)Bitn doi A==~ " = fx+——-1.
: N r
, 1
Ap dung BDT cosi co: \/;+T>2 vOi moi X>0;X¢%;X¢1
X

= A:\/;+i—1>1:>\/x>1:>\/Z—1>0:>\/K(\/K—1)>0
X

Jx
= A-JA>0=A>+/A.
Ix 1} 2

Vidu2: Cho biéu thirzc A= - : .
' (x—4 2—\/; \/§—2

a) Rat gon biéu thic A,
b) So sanh A véi AZ.
Loi giai
a) Diéu kién: x>0 ; x=4.
A_(\/Y 1 J 2 Jx+x+2  Nx-2

x—4 2-x &—zz(&—z)(&+2)' 2

2Jx +2 Ix-2  Jx+1
(x-2)(Jx+2) 2 x+2
Jx+1
Ix+2
Jx+1
Jx+2
Vay 0<A<1véimoi Xx>0; x4 = A*<A véimoi X>0; x=4.

7~ Dang 7. Chitng minh véi moi gia tri ciia x va thi A >k (>;<;<k) véi k 1a hang so

b) Véimoi x>0; x#4 thi A= >0.

Ma \/§+1<\/;+2:A: <1

Phwong phap:

- Budc 1: - Dt diéu kién ctia x d€ biéu thirc A c6 nghia.

- Bwdc 2: - Rat gon biéu thic A.

- Budc 3: - Chirng minh hiéu A-k>0 Vx

*Thidul. (Trich dé Thi HSG huyén Binh Giang nim 2012-2013)
X+2 Ix +1 1

+ +
xx =1 x+Ux+1 1-+/x

Cho biéu thitc: A = voi x>0, x=1

1) Rat gon A
2) Chting t6 rang: A < %
Loi giai

Ta co:
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X+2 Ix +1 1

(x—1){xex+1) xedet Wh-1

x+2+x—1—x—\/;—1
(\/;—1)(x+ X+1)

o
R gy oy

Yx(vx-1) N

= ,voi x>0, x=1

(\/; 1)(x+\/_+1) X+4x+1
1 1 Jx ~ (\/;—1)2

2) Xét —— A=~ -
3 3 x+x+1 3(x++/x+1)

1) A=

A=

Dox>0, x#1

2
:(\/;—1)2 >Ovéx+\/;+1=(\/;+%j +§>0

4
:>1—A>Oc>A<1
3 3

*Thidu2.  (Trich dé thi HSG huyén Cam L)
3

1 2
- +
X +1 xfx+1 x-x +1

Cho biéu thitc: P =

a) Rat gon P.
b) Chttng minh P > 0.
Loi giai
a) DKXD: x>0
p_ 1 3 0
\/;+1 x\/;+1 x-\/;+1
__1 3 L2
Vx +1 (\/;+1)(x-\/_+1) X -/x +1
_x-x/;+1—3+2(\/§+1) - K
(Vert)(xet) (V) (xvh+1) x-x oL
b) VX =0

X-V/X +1 :(\/_—%j2+
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Dodé: - — X g
X-VX+1
*Thidu3. (Trich dé thi HSG T.P Da Ning ndam hoc 2013-2014)

a+1 ava-1 a’—ava+va-1

Ja ava Ja-ava

Chting minh rang M > 4.

Cho biéu thitc: M = véia>0,a=1.

Loi giai

aa-1_(Ja-l)@a+va+1) a+va+1
a-+a \/g(\/;—l) Ja

a’-ava+va-1_(a+D)(@a-1)-va(@-1) _(a-1)@a-va+1) -a+va-1

Ja-ava Ja(1-a) Ja(1-a) Va

M=o

A

Do a>0;a#1 nén: (\/5—1)2>0 & a+l>24a

2/a

=>M>—+2=4

Ja

7~ Dang 8. Tim gia tri ctia x € biéu thirc thoa man mét bat dang thirc A > B(>;<;< B)

Doa>0,a#1nén:

v6i B 1a biéu thitc chita an.

Phuong phap:

- Budc 1: - Dat diéu kién cta x d€ biéu thiic A ¢6 nghia.
- Budc 2: - Rat gon biéu thiec A.

- Buwdc 3: - Giai bat phuong trinh A- B > 0.

- Budc 4: Doi chiéu diéu kién cua x va két luan.

Vi du minh hoa:

*Thidul. Chobiéuthitc A= J, vOi x>0.

Ix+1 ( X . X
X+4x+4 (x+24x  x+2

a) Rut gon biéu thire A.

N Y 2 4 L4 . ? A? 1
b) Tim tat ca cac gia tri cia x dé A= B R
X

Loi giai
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Jx+1 ( X XJ \/§+1( X xj

Taco A=x+4\/§+4' x+2\/§+\/§+2 =(\/§+2)2' &(\/;+2)+J§+2
B Ix+1 [ x L X
S (Wx+2)?2 (Ux+2 x+2

3 Ix+1 _\/;+x_ Jx+1 _\/;(1+\/;)
CWX+2? Wx+2 (x+2? 0 Ix+2
Cox+1 Uxs2 1

D (x+2? k@) XWX +2)

1 1

1 1
3&9&(&&)23&@\/%2

Taco A>

z%(dox>0)

= x+2£3<:>0<\/§£1<:>0<x£1.

, 1 ...
Vay d¢ A>—= thi 0<x<1.

3x
JX +4 - 3Wx +1 2

va B= — voi x>0, x=1.
Jx -1 X+2x -3 x+3

a) Tinh gia tri ctia biéu thiec A khi x=9.

*Thidu2. Cho haibiéu thitc A=

1

Jx-1

b) Chttng minh B =

A?

c) Tim t4t ca gia tri cia x d€ —>=+5.

w| >
B

Loi giai
. . 7
a) Voi x=9 tacod A:E.

b) Vi x>0, x=1 tacd

3Vx+1 2 3Vx+1 2 3x+1-2(/x-1) 1

P23 ko3 (kD Vxe3 | (eak-D)  Vx-1
C)Tacéé:\/;+4' 1 =X+4.

B Jx-1 Jx-1

§>§+5@ x—4&+4<o@(&—2)2 <O x=4,
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7 Dang 9. Tim gia tri ctia 4n d€ biu thirc nhan gia tri nguyén
Phwong phap 1: Pua vé biéu thic vé dang chira phan thiic ma t& nguyén, tim gia tri an dé
mau la wdc cta tr.
- Budc 1: - Dat diéu kién cta x d€ biéu thirc A ¢6 nghia.
- Budc 2: - Rat gon biéu thiec A va dua vé dang phan thire ¢d ti la s6 nguyén.
- Budc 3: - Ly luan dé biéu thitc 1a s6 nguyén thi mau sd phai la wéc cua ta, tir d6 tim gia
tri an.
- Budc 4: Doi chiéu diéu kién cua x va két luan.
Vi du minh hoa:
Ja 3 a-2
Ja-3 Ja+3 a-9

*Thi du 1. Cho biéu thirc A= voi a=0,a#9.

a)Rat gon A.

b) Tim cac sd nguyén a dé A nhan gia tri nguyén.
Loi giai

a)Véi a>0,a#9, taco

\/a(\/a+3) 3(\/5—3) a-2 11

a-9 a-9 a-9 a-9

a2 3
~Ja-3 Ja+3

a-2
a-9

11

b) A= € Z khi va chi khi 11 chia hét cho a—-9. Do dé

a-9=1 a=10
a-9=-1 a=3=8

=
a-9=11 a=20
a-9=-11 a=-2().

Vay a€{8;10;20} thi A nhéan gia tri nguyén.

*Thidu?2. (Trich dé thi HSG huyén Thanh Oai 2014-2015)

x=5Vx _|[_25-x  Jx+3 Vx-5
x=25 ' x+2Jx-15 Jx+5 x-3

Cho biéu thirc A = [

1.Rat gon A
2. Tim sd nguyén x d€ A nguyén
Loi giai

1) Piéu kién XZO,X¢25,X¢9
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5
Rat gon A=——
8 \/;+3

2)x € z=>~x+3 [aU(5)

[& 13=1 (loai)

Ix+3=5=>x=4
*Thidu3. (Trich dé thi HSG huyén Thanh Oai niam 2015-2016)

Jx j(«/;+3+\/;+2+ Jx +2 J
x+1) =2 3-Vx x-5Vx+6

1) Rat gon M

ChoM:[l—

2) Tim gia tri nguyén cua x dé€ biéu thttc M nhan gia tri la s6 nguyén
Loi giai

DKXD: x> 0;x#4,x#9 (*)

1) Rat gon M: Véi x20;x#4,x#9 (*)

Ix-2_x-2

Yx+1 Ix+1

Yx=2_Yx+1-3_Jx+1 3 . 3

\/;+1_ \/;+1 _\/X+1_\/;+1: \/;+1

Biéu thirc M c6 gi tri nguyén khi va chi khi: 3:(vx +1)=(vx+1) e U(3)

Ruat gon ta dugc: M =

2) M=

UB) {143} Vix20=vVx20=x+121

Nén \/;+1 € {1;3}

Xay ra cac treong hop sau:

Hx+1=1ex=0ox=0 (IMDK (%)

Hx+1=3x =2 x=4 . (khong TMDK (*) loai )

Vay x =0 thi M nhan gia tri nguyén.

Phuong phap 2: Danh gia khoang gia tri ctia biéu thtrc, tir khoang gia tri d6 ta c6 cac gia
tri nguyén ma biéu thirc ¢ thé dat duoc.
- Budc 1: - Dat diéu kién ctia x d€ biéu thirc A c6 nghia.
- Bwdc 2: - Rat gon biéu thic A.

- Budc 3: - Banh gia khoang gia tri ma biéu thic A c6 thé dat duoc, tir khoang gia tri d6 ta

o cac gia tri nguyén ma biéu thirc A c6 thé dat dwoc.
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- Budc 4: Giai phuong trinh vé trai la bi€u thic A da rat gon, v€ phai la cac gia tri nguyén

nam trong mién gid tri cua A, ddi chiéu diéu kién va két luan.

Jx o 2 x-24

*Thi du 1. Cho biéu thitc A= + va B=

;
Jx=3  x-9 Jx+8

voi X>20,x#9.

a)Rat gon A.
b) Tim cac sO nguyén x d€ P = AB nhan gia tri nguyén.

Loi giai

K ZJ_ 24_I(&+3)+2J— 24 yi5/x_24
" x-3 x-9 (Vx+3)(vx-3) (I+3)(I 3)

_(V-3)(Vx+8) s
( x+3)(\/; 3) Jx+3

x+8 17
x+3 x+8 x+3
Vay cac gia tri nguyén ma P c6 thé dat duocla 1 va 2.

7
VéiP =1 ta co: \/;4_3

:>O<P£Z
3

=1=x+3=7=x=4=x=16 (TM)

7
V&éiP=2ta co: \/;4_3

=2:>2\/§+6=7:>\/_=%:>x=% (TM)

*Thidu 2. (Trich dé thi HSG tinh Hai Phong ndam 2016-2017)

a+1 a\/_ 1 a—a\/_+x/_ 1

Cho biéu thitc B= voia>0,a=1.

NN AN S A

e i SN 1 6 A A
Véinhitng gia tri nao cua a thi biéu thic A = B nhan gia tri nguyeén?

Loi giai.
Véi diéu kién a > 0; a =1 thi:
as1 (Va-1)(asva+1) (Va-1)(va+1)(a—va+1)

B= + —

Ja Ja(a-1) Ja(Va-1)(va+1)

a+1 a+\/g+1_a Ja+1 (*/;*Ll)z
NN Ja Ja

B=
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6 6\

—=————>0.Tathdy véi O<a#l=a—-va+1>0

B («/;+1)

<:>(\/g+1)2>3\/5<:>ﬂ<2

(\/;rl)z
Do 0<N<2
DéN c6 gia tri nguyén thi N = 1.
6va
a+2\/;+1
<:>(\/;_2)2:3 Ja=+34+2 a=7+4\/§(thoaman)
Va = \/_+2 a=7—4+/3 (thda man)

—1o a-4Ja+1=0

Vay a=7+443.
*Thidu3.  (Trich dé thi HSG tinh Vinh Phiic nam 2011-2012)

X — 2\/— \/;+1 1+2X—2\/;
xv/x -1 X\/;+X+\/_ X% —+/x

Tim tat ca cac gid tri cua x sao cho gid tri cua P la mot s6 nguyén.

Cho biéu thtic P =

Loi giai
Diéu kién: x>0, x=1.Khi d6 ta cd

\/;+2

Rat gon biéu thic ta dwoc P=———+——
X+vVx+1

Ta c6 Px+(P-1)v/x +P-2=0, ta coi day la phwong trinh bac hai ctia Jx . Néu
P=0=—/x-2=0 voli suy ra P # 0 nén dé ton tai x thi phuong trinh trén cé
=(P-1) ~4P(P-2)20

<:>—3P2+6P+120<:>P2—2P+1§§<:>(P—1)2 <

W |

Do P nguyén nén (P-1)° bing 0 hojc 1

+)Néu (P-1)’ =0 & P=1 x=1 khéng théa man.

+) Néu (P—1)2:1<:{P_

2
=P =2 2x+x =0< x=0 khong théa min

Vay khong c6 gid tri nao ctia x thoa man.
Phwrong phap 3: Dit biéu thitc bang mot tham s& nguyén, tim khoang gid trj ctia tham s6,
tte khoang gid tri d6 ta xét cac gia tri nguyén ctuia tham sd, giai ra tim an.

- Budc 1: - Dat diéu kién ctia x d€ biéu thiic A ¢6 nghia.
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- Budc 2: - Rat gon biéu thirc A.
- Buwdc 3: - Banh gia khoang gia tri ma biéu thitc A c6 thé dat duwoc, tir khoang gia tri d6 ta
o cac gia tri nguyén ma biéu thiec A c6 thé dat duoc.

- Bwdc 4: Giai phuong trinh vé trai 1a bi€u thic A da rat gon, v€ phai la cac gia tri nguyén
nam trong mién gia tri ctia A, d6i chiéu diéu kién va két luan.

Ix o 2x-24 7
+ va B=

Jx-3  x-9 Jx +8

*Thi du 1. Cho biéu thirtc A= voi X>0,x#9.

a)Rat gon A.
b) Tim cac sd nguyén x d€ P = AB nhan gia tri nguyén.

Loi giai

WK +2J§—24:&(ﬁ+3)+2\/§—24: X+5/x — 24
Jx-3 x-9 (Vx+3)(Vx-3)  (Vx+3)(vx-3)

Jx+8 7 7
\/§+3 \/§+8 \/§+3

Vay céc gid tri nguyén ma P ¢6 thé dat duocla 1 ca 2.

7 7 . 7-3n 7
«ww ——=n(n>0)= =—-3= >0=7-3n20=0<n<—=n=4{1;2
7
Véinzltacé:m=13&+3=7:>x=4:x=16 (TM)
7 1

1
Véin =2 ta c6: m:232&+6=7:>f=§:>><=z (T™M)

*Thidu?2.  (Trich dé thi HSG huyén Thanh Oai niam 2015-2016)

Jx j{x/_+3 \/;+2 Jx+2 j
1) =2 3V x—5dx+6

1) Rat gon M

2) Tim gid tri nguyén ctia x d€ biéu thirc M nhén gid tri 1a s6 nguyén

ChoM:[l—

Loi giai

DKXD: x> 0;x#4,x#9 (*)
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1) Rat gon M: Véi x 2 0;x#4,x#9 (*)

x-2 o x-2

Rut gon ta duwoc: M = M
& Yx+1 Jx+1
2)M=x/§—2=\/§+1—3=&+1_ 3 _, .3
\/;+1 \/;+1 \/X+1 \/;+1 \/;+1
bat 3 :n(n>0):> x=§—1:3_—n

Ix+1 n n

3—-n

Do vx20nén >—"2053-n20=0<n<3=n={1;2;3

n

Xay ra cac treong hop sau:

+) 3 —lodx+l=3cx=2cx=4 (khong TMDK (*) loai)
Jx+1
3 3 1 1
+) =2<:>\/;+1:—<:> X =— << X =—. (loai do x khong nguyen (*
o > > 1 gnguyen () )
N 3 x+l=Tex=0.(TMPK () )

\/;+1

Vay x =0 thi M nhan gia tri nguyén.

7~ Dang 10. Tim gia tri ctia &n dé biéu thicc dat GTNN hodc GTLN
Phuong phéap 1: Thém bét r6i dung bat dang thitc Cauchy hodc dénh gid dwa vao diéu

kién

*Thi du 37. (Trich dé thi HSG huyén Thanh Oai 2014-2015)

x=5Vx ][ 25-x  Yx+3 Jx-5
x=25 ' x+2Jx-15 x+5 /x-3

Cho biéu thtc A = (

1. Rat gon A

2.V6ix20, x %25, x #9 fim gid tri nhé nhét ctia bidu thite: B = 20 +10)

Loi giai

b) Diéu kién x>0,x #25,x#9

Rat gon A=
& x/;+3

b) Taco:
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5 5(Wx+3 Wx+3 Jx+3 Ix+3

Theo bat dang thitc Cauchy:

—622\/(&+3) 2 625-6=4

‘\/;+3

ox+3=5cx=4

B:\/;+3+

25
\/;+3

> B>4 > minBo4 Jx+3=_2

Ix +3

*Thidu 2. (Trich dé thi HSG huyén Tw Nghia nim 2016-2017)

x2_2x 1 1 1

Cho biéu thitc A= +=. +
311 2 1+/x+2 1—Jx+2)

a) Tim diéu kién ctia x d€ biéu thirc A ¢ nghia
b) Rut gon biéu thiecc A
c) Tim gia tri nho nhat cta A.
Loi giai
X+220

a) biéu kién ctia x d€ biéu thirc A cé nghia: {x*+1#0 <

NX+2#1

X#=-1

b) Rut gon biéu thirc A

x2—2x+£ 11 )= X(x —2) it 2
X4l 27 14x+2 1-Ux+2" (Xx+D)(E-x+1) 21-(x+2)
o xX(x -2) 1 X(x —2)—(x*—x+1)

(D —x+D) x+1  (x+D)(C—x+1)

3 —(x+1) -1

C(x+)(X*-x+1)  x2-x+1

A=

c¢) Tim gid tri nho nhat cua A.
-1 -1

2 =
X2 —x+1 (X_})z+3

Tacod A=

2 4
Ta c6 A nhé nhét khi (x —%)2 +% dat gi4 tri nho nhat

Vay: Gié tri nho nhat ctia 13 A 13 ‘?4 Khi x—% PN x:%
1 1 j Jx+1

x—\/;—'_\/;—]_ .(\/;_1)2,

voi X>0,x#1

*Thi du 3. Cho biéu thitc A =(

a) Rut gon biéu thirc A.
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b) Tim gid tri 16n nhat ctia bieu thiic P = A-9VX..

Loi giai

a) Véi diéu kién x>0, x=1 ta cd

e e (-1 Jxs

N () () Ve

b) Véi diéu kién x>0, x#1 ta cd

Jx -1 1 1
P= A—9\/;ZT—gﬁzl_ﬁ_gﬁzl_(g\/}*’ﬁj'

Theo bat dang thitc Co-si ta co

1 1 1
OIVX +—=>2 [9X - —= <= X +——>86.
N N Jx

Nhu vay P<-5.

2 1
Déng thitc xay ra khi 9vx =——= hay x = é :
X

-
Vay gid tri 16n nhat ciia P 1a -5 khi x = % .

Phwong phap 2: Dung mién gia tri

*Thi du1. Cho biéu thtic A:( 1 1 j VXL s 0yl

+ . s
x= -1 (-
a) Rut gon biéu thire A.
b) Tim gid tri 16n nhat ctia bieu thiic P = A-9Vx..
Loi giai

a) Véi diéu kién x>0, x=1 ta cd

A:[ 1 1 ) Ix+1 Jx+1 (\/;_1)2_\/;—1l

L () () e

b) Véi diéu kién x>0, x#1 ta cd
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P= A—9\F=%—9&:1—%—9& (P<1)

& Pa/x =4/x-1-9x
& 9x+(P-1)x+1=0

= 9(Vx) +(P-)Vx +1=0 (*)

DE€ ton tai P thi phuong trinh (*) phai ¢é nghiém, ttec la:

A=(P-1)-3620¢(P-1)" 236 P-1<-6(doP <1) <

Nhu vay P<-5 khi Jx = _(F-) _~(5-1) 1, 1
29 29 3 79

Vay gid tri 16n nhat ciia P 1a -5 khi x = % .

7~ Dang 11. Chiing minh bi€u thitc luén 4m hoic luén duong
Phuong phap:
- D& chting minh biéu thiic A ludn dwong ta chira A=A’ +k (k >0)-

- D€ chitng minh biéu thttc A luén am ta chira A=-A? —k (k > 0)

Vi du minh hoa:

*Thidu 1. Cho biéu thitc Az( 1 - X+2 J'i.véix>0,x¢1.
\/§+1 x\/§+1

x

a) Rut gon biéu thirc A.

b) Chttng minh A luén am véi véi moi gia tri x lam A xac dinh.
Loi giai

a) Diéu kién: x>0

1 X+2j 2

\/;+1_ x&+l

Khi do: A:( ﬁ
X—VX+1-x-2 \/§: _(\/;Jfl) ﬂ

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

e
2(x—\/;+1)
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2
Do —/x <0 x—\/;+1=[\/§—1j +§>0:>i<0 VX
2) "4 o)

Vay A luén am vdi voi moi gia tri x lam A xac dinh.

, 1 1 x\/§+x
*Thidu?2. Chobiéu thitc A= + + )
' Jx=1+dx Ix=x=1  Jx+1

a) Rut gon biéu thirc A.

b) Chirng minh A khong am vdi moi gia tri x lam A xac dinh.
Loi giai

a) Diéu kién: x>1

Ao 1 N 1 L XX+
X=1+4x x—1-Ux  Jx+1

G- ien XV
(VL) (ri-ax) | e

=X-2Jx-1
b) Tac: A=x-2yx—1=(x~1)-2Jx—L+1=(Vx—1-1) 20 vx>1

A khong am véi moi gia tri x >1.
7~ Dang 12. Tim X biét bi€u thic P théa man phwong trinh, bit phwong trinh chira

dau gia tri tuyét doi.
Phwong phap:
OTimx dé' 1Al =
Phwong phip: | Al=A< A>0
Cin tim X théa man PK d¢ A>0.
@Timxdé' |Al =- A,
Phuwong phip: | A|l=-A< A<0
Cin tim X théa man DK dé’ A<0.
@ Tim x dé A = A
Phutong phip: NA? = A< A>0.
Cin tim X théa man DK d¢ A>0.
@Timx dé' 1Al >- A.
Phuwong phip: | A|>-A< A>0
Cin tim X théa man PK d¢ A>0.
®Timx dé JA> A.

Phwong phap: JAS>AS0<A<]
Cin tim X théa man DK d&€ 0< A<1.

TAI LIEU TOAN HOC
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® Tim x 48’ A < A.

Phwong phap: JA<As A1
Cin tim X théa man DK dé& A>1.
@Timxdé A>b; A>b; A<b; A<h.

Phwong phap:
Cin tim X thoa man PK dé¢* A-b>0; A-b>:; A-b<0; A-b<0.

Vi du minh hoa:

1 2Jx J

Vidu 1: Chobiéu thitc: A=| 1+ Vx : -
x+1) | Wx=1 x/x+/x-x-1

a) Rut gon biéu thiee A.
b) Tim x dé€ A>1.
Loi giai

a) Diéu kién: x> 0;x#1 . Két qua rit gon A=23X*1
Jx-1

A—1+\/;' 1 2% [ xedxs1) (1 2Jx
U W e xx X —x-1 x+1 ) {(Wx-1 (x+1)(x+1)

:(x+ x+1J_( X+ 24/x +1 J_x+ X+1 (\/;+1)(X+1):X+\/;+1

x+1 I WX+D(x+D) ) x+1  (x+1)? Jx+1
b) Tacéd: A>1l< H—M>1
x -1
x+\/§+1 X+ x+1—\/§+1 X+ 2
o —-1>0 >0 >0
Jx -1 Jx -1 Jx -1

:>\/§—1>0<:>x>1(do X+2>0).
Két hop voi DPKXD 0<x<1 thi A>1.

Yx o 2dx-1
x=1 Ux(Vx-1)

a) Tim DKXD, rut gon biéu thirc A .

Vidu2: Cho biéu thitc A=

b) Vi gid tri nao ctia x thi |A|> A.
Loi giai

\/§—1.

a) Diéu kién: x>0 ; x#1. Két qua rut gon A= T
X

b) Ta c6: |A|> A< A<O

<:>\/;_1<0<:>\/;—1<0 (vi \/;>O voimoi X>0; x=1).

Jx

TAI LIEU TOAN HOC
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oWJx<le xkl
Két hop véi diéu kién xéc dinh 0<x <1 thi [A|> A.

77 Dang 13. Tim gia tri tham s6 m dé x théa man phwong trinh, bat phwong trinh.
Phwong phap:

- D6i v6i phuong trinh ta dwa phuong trinh vé dang f(m).x =k

- Xét cdc trwong hop:

Truong hop 1: f(m) =0, két ludn vé bat phwong trinh nhdn duwoc.

Truong hop 2: f(m) =0, tim dwoc tdp nghiém x, v6i ldp ludn theo diéu kién nghiém x théa man.
- D6i voi bat phuong trinh bién d6i bat phwong trinh vé mot trong cac dang sau:
f(m).x>k hodc f(m)x>k hodgc f(m).x<k hogc f(m).x<k

f (M)/X >k hodc f(M)/Xx =k hodc f(m)~/x <k hodc f(m)~/x <k
- Xét cic truong hop:

Truong hop 1: f(m) =0, két ludn vé bat phwong trinh nhin duwoc.

Truong hop 2: f(m) >0, tim dwoc tdp nghiém x, v6i ldp ludn theo diéu kién nghiém x théa man.
Truong hop 3: f(m) <0, tim dwgc tdp nghiém x, v6i ldp ludn theo diéu kién nghiém x théa man.

Vx-2 o -1 7YX -9
Jx Jx-3  x-9

Vi du 1: Cho biéu thirc: A= voi x>0,x#9

a) Rat gon B.
b) Cho biéu thitc P = %, tim gia tri chiam déx théaman P=m-2
Loi giai
a) Ta co:

B:&—1_7\/?—9:(\/;—1)(\/?+3)—7\/§+9: osdies (-3 (x-2) koo
Jx-3  x-9 (\/;—3)(\/;+3) (ﬁ—3)(ﬁ+3) (x/;—B)(\/;+3) Jx+3
b) Ta co:
P= A \/_ 2 \/— 2 \/— 2\/_+3 \/;+3 X>0,x#9,x=4
B X I 3 X e 5 N véi diéu kién:
P=m-2< \/—i(/;s_m 2 X +3=mx - 2\/_<:>(m 3)\/— 3@\/_—%

Tacd: Xx>0,X#9, Xx#4=+x>0,v/X %2, /x#3
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3
m—3>O m >3
Dé x thoa man P =m - 2 thi: m—3¢2<:> m?fE
3 =4 m;«r&E
m-3 L 4
Vi du 2. Cho bigu thiic: P | X 8 [ Nx=4 1) 0o xetxna
2-Ix 4-x) {x+2x x

a)Rat gon P.
b) Tim m dé voi moi gia tri x > 4 thi m(vx—-1).P <x-1

Loi giai
a) Tacd: véi X>0,x#L x=4
o (4 8x ) (Vx4 1
2-Ux A—x){ x+2dx Jx

_4\/;.(2+\/;)—8X_\/;—4+(\/;+2)
2=V +VX) T XWX +2)
_ Ax+8Ux . 2Ux-2
2=V +VX) XX +2)
_4dx Ix(Wx+2)

24X 2dx =2
3 2X
Jx-1’
2X
Vay P =
A
b) V6i X>0,X#1 X %4 tacd P=—2X
) | _\/;_1
m(&—l).P<x—1<:>m(\/;—1).\/EX1<X—1<:>m.2x<x—1<:>(2m—1)x<—1

Trwong hop 1: Khi 2m-1=0<m =%:>0<—1 (vo 1y).

Truwong hop 2: Khi 2m-1<0<m <% = x> , khi d6 d€ bat phwong trinh

1-2m
thdéa man véi moi x >4 thi:
1 _4S0<:>1—4+8m<O 8m-3

<4 <0< <0
1-2m 1-2m 1-2m 1-2m

Ma 1—2m>0:>8m—3£0<:>m£§.

Truong hop 3: Khi 2m—1>0<:>m>%:>x<1 <0, khi do moi gié tri Xla am
—zZm

nén khong thoa man diéu kién va yéu cau bai toan.
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Vay véi m< g thi bat phuwong trinh thoa man véi moi x > 4.

2x\/§+x—\/§_x\/§—x—\/§+l

XX + X ++/X xvx —1

a) Rut gon biéu thuee P.

b) Tim gid tri cia m d€ moi x > 2 ta co: P.(X+ X+1)—3>m(x—1)+\/;.

Vidu 3. Cho biéu thitc P =

Loi giai
a) Diéu kién: x>0 ; x#1.

2x\/;+x—\/; x&—x—«/;+1
P= -
X x+x+\/§ x\/§—1

o \/;(Zx+\/;—1)_ X(\/;—l)—(\/;—l)

ﬁ(x+ x+1) xvx -1

Coxeion (VE-1)(e)

P= —
X++/x+1 (JQ—Q(X+ X+Q
o_ 2x+/x —1-x+1
X+ X+1
p_ XX
X+ X+1
‘MThcé:P:—liiz—véixzo;x¢L
X+ X+1

P.(x+ x+1)—3> m(x—1)+\/§

X++/x
Q—

X++/X+1
& X+/X-3> m(x—1)+\/§

& x-3-m(x-1)>0

.(x+ x+1)—3>m(x—1)+\/§

< (1-m)x+m-3>0
< (1-m)x>3-m (¥
Triwong hop 1: Khi 1-m=0<m=1=0>2 (vo ly).

3-m
1-m

Truwong hop 2: Khi 1-m<0< m>1= x< , khi do:

+ Néu <2 ticla x<2 thi moi gia tri x> 2 sé khong thdéa man bat phuong

1-m
trinh.
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~ —-m 7 \ m \ 2 7 N A~ .7 . 2 ~ A,
+ Néu 3 >2 ticla 2<x< thi chi c6 mot sO gia tri x> 2 thoa man bat

1-m 1-m
phuong trinh (Tap nghiém cua bat phuong trinh (*) khong chira hét cac gia
tri x>2)

= Truong hop 2 khong théa man véi moi gid tri x > 2.
3-m
1-m

Truwong hop 3: Khi 1-m>0<m<l= x> , khi d6 dé€ bat phuwong trinh thoa

man voi moi x > 2 thi:

3-m _,.3M g Mg
1-m 1-m 1-m

Mal-m>0=>m+1<0=m<-1kéthgp véi m<1lta duwgc m<-1
Vay v6i m< -1 thi bat phwong trinh théa man véi moi x > 2.
Jx-4 3 ) (Jx+2  Jx
x—zﬁ_z—&]( Jx +2—J§]'

a) Rat gon biéu thic P,

b) Tim cac gia tri cia a d€ c6 x thoa man: P(\/;+l)>\/;+a.

Vidu 4. Cho biéu thitc: P = (

Loi giai

a) Diéu kién: x>0 ; x=4.

P_(\/?—4_ 3 J_{&+2+ &J
Clx=2dx 2=k )L V2=V )
_x-aralx Yx(¥x-2)
_&(\/;_2)' X—4-X

4(Vx-1) Jx(Vx-2)
Jx(Vx-2) 4

P=1-x
b) Ta cé: P=1—-+/x véi x>0 x =4,
P(\/;+1)>\/;+a
<:>(1—«/§)(\/§+1)>\/§+a

<:>1—x>«/§+a
o x+Ux-1<-a *)

P

P=

(oS
S| X+VX+—|-—-1<-a
4) 4
1V 5
S|AUX+=] <=-a
(V3] <5
2
Véix>0:>(\/§+%j >%
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1 1V 5
=—< \/§+— <——a=axl
4 ( 2) 4

Vay v6i a<1 thicd x thoaman: P(vx+1)>x+a.

7~ BAI TAP VAN DUNG
Cau 1. (Truwong chuyén tinh Binh Thudn nam 2019-2020)

\/§ _\/§+1_5—9\/§
JX+5 5-+x x-25

Cho biéu thirc: P = vOi X >0,x = 25.

a) Rat gon biéu thic P.

b) Tim tat ca cac gia tri cia x d€ P <1.

Cau 2. (Truwong chuyén tinh Binh Dinh vong 2 ndm 2019-2020)
VE(3+5) (- 4A)

224345 2V2-3-45

Cau 3. (Truong chuyén tinh Bac Liéu nam 2019-2020)

Rit gon biéu thic: B=(13—4\/§)(7+4\/§)—8\/20+2\/43+24x/§ .

Rat gon biéu thie: 4 =

Cau 4. (Truwong chuyén tinh Bic Giang chuyén todn nim 2019-2020)

Cho x,y la cac sd thue dwong va

P=\/X+%/?+§/H +\/y+$/?+§/ﬁ+w/§/;+3 y+1.

Chting minh rang Ux+3y+1= 3/?

Cau 5. (Trweong chuyén tinh Bic Ninh vong 2 niam 2019-2020)

zt —22° +32° — 38z +5

khi 2=2++/3 .
\/x2 —4x+5

Tinh gia tri cua bi€u thire: 4 =

Cau 6. (Trueong chuyén tinh Bén Tre vong 2 nam 2019-2020)

1—x/§_1+\/§
A=1+\/§ 1-5
NG .

Cau 7. (Truwong chuyén tinh Cao Bang vong 2 niam 2019-2020)

1 - 2& :1—& voi x>0, x#1.
\&—1 x\/§+\/§—x—1

Tinh gid tri cta biéu thic:

Cho biéu thirc P = (
X+1
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a) Rat gon biéu thac P.
b) Tim tat cac gia tri cua X d€ P >1.
Cau 8. (Truong chuyén tinh Cin tho chuyén toin nam 2019-2020)

\/x—1/4(x—1) +\/x+1/4(x—1)

X’ —4(x-1)

Cho biéu thirc A=

a) Rat gon biéu thuic A
b) Tim cac gia tri nguyén ctia x dé gia tri biéu thirc A la sd nguyén.

Cau 9. (Truwong chuyén tinh DAK NONG vong 2 nam 2019-2020)

1, 3Va+s Wa+D® |
a-1 a\/;—a—\/;+l . 4\/; ‘

Tim diéu kién xac dinh va rat gon biéu thic P.

Cho biéu thiec: P = (

Cau 10. (Trwong chuyén tinh Gia lai chuyén tin nam 2019-2020)

3r+V16z -7 Nz +1 Nz -3

r+Wz-3 Nr+3 Vr-1
Cau 11. (Truwong chuyén tinh Gia Lai khong chuyén nam 2019-2020)
a-4 a-4Ja+4

Ja+2' 2Ja-4

Cau 12. (Trweong chuyén tinh Gia lai vong 2 nam 2019—2020)
Rut gon biéu thiee: A= \/4+ 243 +\/6 25 +———
\/_ 5+/3

Cau 13. (Trwong chuyén tinh Ha Giang vong 1 nam 2019-2020)

Rat gon biéu thic: P = (z >0,z #1).

,voia=>0,a#4.

Rat gon biéu thic P =

.(1— 1 jtrongdé X>Lx#2.
x-1

Xy +y x\/_ y\/_ \/— \/_ 2X+ 24Xy + 2y

Cho biéu thirc: M [

3Jx 3x 1 Jx1(\/—f)

a) Rut gon biéu thire M.
b) Tim cac sd nguyén x sao cho biéu thirc M ¢6 gia tri nguyén.

Cau 14. (Truwong chuyén tinh Ha Nam chuyén toin nam 2019-2020)

Ve+3 o4z Voyo
PRSP AR S

Cho bidu thic:: A4 — 2+ 24

T — x—2.

(véiz >0, z=4,x=9).

1. Rat gon biéu thie A.
2. Tim z dé€biéu thicc A dat gia tri nho nhat.
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Cau 15. (Truwong chuyén tinh Ha Nam thi chung ndm 2019-2020)

Rat gon cac biéu thire sau:

1. A =43 - 227 +412.

\/g—l—l+ 2a
\/;—1 a-l—\/g

Cau 16. (Truwong chuyén tinh Hoa Binh Chuyén Tin nam 2019-2020)

12
Jx—-1 x-=2

2. B =

: , (Voi a > 0,a = 1).
a—1

1) Tim diéu kién xac dinh: A=

2) Rut gon: B =5v12-+/27

a-1

Ja-1
Cau 17. (Trwong chuyén tinh Hoa Binh Chuyén Todn nam 2019-2020)

a+V9a-3 Ja-2 1 |
a+va-2 Ja-1 Ja+2

3) Rut gon: C = -1

Cho biéu thitc: A=

1)Rut gon biéu thirc A.

2)Tim gia tri ciia a d€ |A|=2.

Cau 18. (Trweong chuyén tinh Hoa Binh danh cho tat cd cdc thi sinh nam 2019-2020) Rt gon:
A=(/5-3)(5+3)+6

Cau 19. (Truwong chuyén tinh Hung Yén Vong 2 nam 2019-2020)

Lﬂ 2+3

a-1 .a’+1l 2a
a-1y . a’-1 a-1
ar1) 73

a) Cho a la sd thuc khac 1 va —1. Rat gon biéu thic P = (

b) Cho cac s6 thuc x, y, a thoan man \/x2 +3xy? +\/y2 +3/y'x* =a.
Chting minh rang; e +§/F =3a .

Cau 20. (Truwong chuyén tinh Hai Dwong chuyén todn nam 2019-2020)

2x+\/§—1_2x\/§—\/§+x x—\/§
1-x 1-x/x ) 2dx -1

Cho P:1+( véixzo,x;tl,x;t%.

a) Rat gon P.
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b)Tim cac gia tri ctia x sao cho P = 5

Cau 21. (Trweong chuyén tinh Hai phong vong 2 nam 2019-2020)

3Wx _Ax 1) Vx+3
XWX+1 x=x+1 Ix+1) x—x+1

Cho biéu thttc: P = (v6i X > 0).

: NS fpu i
Rat gon biéu thiee P. Tim cac gia tri cta X dé P > 3

Cau 22. (Trieong chuyén tinh Hiu Giang chuyén toin nam 2019-2020)

Cho biéu thie A =2z +15 — 82 — 1.
a) Tim diéu kién cua = dé€biéu thirc A cd nghia.
b) Tim z d& A= 3.
Cau 23. (Trieong chuyén tinh Hiu Giang chuyén toin nim 2019-2020)
Cho z = 1+ /2 + ¥/4. Tinh gia tri dang cua biéu thitcc A = 2° — 42" + 2° — 2> — 22 + 2019.

Cau 24. (Truwong chuyén tinh Kon Tum cho tdt ca cdc thi sinh nam 2019-2020)

n VN [N 2 A? o A2 7 x 1
a) Tim diéu kién ctia x dé biéu thic +

¢ nghia.
x—23 &

_a+\/; _a— a
Ja+1)| Ja-1

Cau 25. (Truwong chuyén tinh Kon Tum vong 2 niam 2019-2020)

b) Chiing minh déng thitc |1 1

]zl—a (aZO,ail).

V3-+5.(3+15)
J10 ++2

1) Khong dung may tinh cam tay, hay tinh gia tri biéu thiec P =

2x—3Jx—2

Jx -2

Cau 26. (Truong chuyén tinh Lao Cai Vong 1 nam 2019-2020)

2) Rat gon roéi tinh gia tri cua biéu thiee Q = tai x =2020—2+/2019

Tinh gid trj cac bi€u thitc sau:

a) V4 +3 b) v/5 ++/(6—+/5)2
Cau 27. (Truwong chuyén tinh Lao Cai Vong 1 nam 2019-2020)

2x% 42X 1 1

+ i
x2—=1  x+1 Jx-1

Cho biéu thtrc: H =

(voi x>0;x#1)
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a) Rat gon bi€u thic H.
b)Tim tt ca cic gié tri ctia x 46 VX —H <0
Cau 28. (Trwong chuyén tinh Lam Dong vong 2 nam 2019-2020)

Tinh gia tri bicu thitc: T =(2v3+1)(3v2 ~1)v13- 44319+ 612 .

Cau 29. (Trwong chuyén tinh Nam Dinh cho l6p chuyén KHTN nam 2019-2020)

2019 3

Jx-3 x-9

Cau 30. (Truwong chuyén tinh Nam Dinh cho 16p chuyén KHTN nam 2019-2020)

Ja+l Ja-1 a’+ava
\/5—1_\/5+1 4\/—j( Ja+1

Tim diéu kién xac dinh cua biéu thic P =

Cho biéu thitc P =( J voi a>0, a=1.

1) Rut gon biéu thue P.
2) Tim cc gia tri nguyén cua a d€ P nhan gia tri la s6 nguyén.

Cau 31. (Truwong chuyén tinh Nam Dinh chuyén todin nam 2019-2020)

Cho x:\/3+\/5+2\/§ +\/3—\/5+2J§ . Tinh gid tri cua biéu thic P = x(2-X).

Cau 32. (Truwong chuyén tinh Nam Dinh 16p chuyén KHXH ndm 2019-2020)
2019 3

x-3 x-9
Cau 33. (Trueong chuyén tinh Nam Dinh 16p chuyén KHXH nam 2019-2020)

Ja+l Ja-1
\/5—1_\/5+1 4\/_J

Tim diéu kién xéc dinh ctia biéu thitc: P =

voia>0,a=1.

aJa

Cho biéu thitc: P = (

1) Rat gon biéu thic P.

2) Tinh gié tr cia P khi @ =+/9+4+/2.
Cau 34. (Trweong chuyén tinh Ninh Binh chuyén toin nam 2019-2020)

2+4x . Jx — 3, 2Jx +9

Véi x >0, xét hai biéu thttc: A=——— va B=

Jx Jx x+3\/_'
Tim tat ca cac gla tri cia X dé %>g

Cau 35. (Truwong chuyén tinh Ninh Binh chuyén toin nam 2019-2020)
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5\/6\/7 33+4128 -1
3-42

Cau 36. (Truong chuyén tinh Phi Yén Vong 2 nam 2019-2020)

Vx+3 Jx+2  Jx+2 j( X2 _1]
x-2 3=V x-5/x+6) 2 )

Rat gon biéu thic: C =

Cho biéu thirc: A= [

a)Rat gon biéu thic A.
N A? 1 .7 . 7 A,
b)Tim x dé€ P = 2A—— dat gia tri l6n nhat.
X

Cau 37. (Truong chuyén tinh PTNK ( VONG 1 ) ndm 2019-2020)
(\/5+1)2—(\/5—1)2 (\/2a+1+\/a+1)(\/2a+1—\/a+1)
4\/5(\/5—1) B a(\/a +1)

Cau 38. (Truwong chuyén tinh Quang Nam Vong 2 nam 2019-2020)

X +2 2\/§+8] X2 — XX +x -1

Tim a, biét: =1.

voi Xx=>0.

x+1_x\/§+1 . \/§+3

Cho biéu thirc A= (

Rat gon biéu thitc A va tim x d€ A=6.
Cau 39. (Truwong chuyén tinh Quing Ngdi chuyén todin nam 2019-2020)

2x+3 xJx=1 xX2++x

Cho biéu thitc: P = + - voi Xx>0,x=1.

\/; X—\/; XV X+ X

Rat gon va tim gia tri nho nhat ctia biéu thic P

Cau 40. (Trieong chuyén tinh Quang Ninh Vong 2 nam 2019-2020)

4x9f+3f12f1

Cho bidu thic: A= (v6i x=0).

x+3\/§+2 \/;+1 \/;+2

a) Rut gon bi€u thiic A;

b) Tim gia tri 16n nhdt caa A.

Cau 41. (Truwong chuyén tinh Son La Vong 2 nam 2019-2020)
a) Rut gon biéu thic:

A=[1 Jx J(\/;+3 \/;+2 X +2

Jx+1 \/_2\/_3x5\/—+6

](V(’yi X>0; x#4;, x#9)
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b) Cho X = (3-D310+6V3
J21+445 +3

hay tinh B = (x* +4x —2)**"

Cau 42. (Trwong chuyén tinh Thai Binh vong 1 nam 2019-2020)

Cho bidu thirc: P:[i+1+1]-*/mx+y)_xy (vi x>0y >0).

v oxoy) xx+yfy

1. Rat gon biéu thic P.
2. Biét xy =16. Tim gia tri nho nhat cta P.

Cau 43. (Trieong chuyén tinh Thdi Nguyén chuyén tin nam 2019-2020)

Cho: X = 370 ++/4901 + /70 —/4901.

Khong st dung may tinh cam tay, hdy chitng minh x la s6 nguyén tG.

Cau 44. (Truwong chuyén tinh Tién Giang chuyén tin nam 2019-2020)

Rat gon biéu thire: A= \/4+ V10+ 245 + \/4—\/10+ 2.5

Cau 45. (Trwong chuyén tinh Tién Giang Vong 2 nam 2019-2020)
Cho x=42+243 +¥2-23 -1.

3
Tinh gid tri biéu thitc P = x*(X* +3x +9)

Cau 46. (Truwong chuyén tinh Tuyén Quang chuyén toin nam 2019-2020)

1 1 1 1
+ + ot
V3+1 B+B3 J7+45 J2019% ++/2019% - 2

Cau 47. (Trwong chuyén tinh Tay Ninh Vong 2 nam 2019-2020)

(\/5—2\/5)(0—1)
a—\/;—2

Cau 48. (Truong chuyén tinh Vinh Long vong 2 ndm 2019-2020)

P:(&l—fx—l&j:(gjll)z |

Tinh tong: S =

Rat gon biéu thic: T = voi a>0,a#4.

a) Cho biéu thirc:

N SA LAY 14 . ? \ . 7 . 2 A? 1
Tim diéu kién xdc dinh cia P va gid tricta x dé P = >

b) Rit gon biéu thiic A= /4645 —61++/69—2815.
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Cau 49. (Truwong chuyén tinh An Giang Vong 2 nam 2019-2020)

1443 2 jz_(l—\@_ 2 JZ_

2 1++/3 2 1-3
Cau 50. (Truong chuyén tinh Ba Ria Viing Tau thi chung nam 2019-2020)

Rut gon biéu thirc: A=(3v5-+/27 ~20)5+3/15.

Cau 51. (Truwong chuyén tinh Binh Phuwéc chuyén toin nam 2019-2020)

xv/x -3 _2(\&_3)+\/§+3
x—24/x=3  fx+1  3-x

Rat gon: A= (

Cho biéu thirc: A=

a) Rut gon biéu thuec A.
b) Tinh gi4 trj ctia biéu thitc A khi x=4-24/3

Cau 52. (Trweong chuyén tinh Long An chuyén toan dw bi ndm 2019-2020)
x-2x-3 xJx+8 (vx-1 Vx+1
Ix+1 x+2  (Vx+1 Jx-1

Cho biéu thtacP =

)(x—l) voi X>0,x#=1.
a) Rut gon biéu thirc P.
b) Tim tdt ca s6 nguyén t6 x dé P <1.

Cau 53. (Trieong chuyén tinh Long An chuyén toin nam 2019-2020)
X2 ++/x +2x—\/;_2x—2 1
x—Jx+1  Jx Ix+1) x=+x+1

a) Rut gon biéu thuec P.

Cho biéu thirc P = [ voi x> 0.

b) Chiing minh: P <3.

Cau 54. (Truwong chuyén tinh Quang Tri Vong 2 ndm 2019-2020)

2(x-1)  X+Vx 2x-2x
Ix+1 x=Jx+1  x-1

Tim tat ca cac gid tri cua x d€ A<O0.

Cho biéu thirc: A= voi x>0, x #1.

Cau 55. (Truwong chuyén tinh Thiea Thién Hué vong 2 nam 2019-2020)

3x+49x -3 Jx+1 Jx-2
X+4x -2 Jx+2 Jfx-1

Rat gon biéu thac: P =

Tim x d€ P =3.

Cau 56. (Trieong chuyén tinh Yén Bdi vong 2 nam 2019-2020)
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Jx x—\/;+1_\/;+1

1. Tim diéu kién ctia X dé€biéu thirc A c¢d nghia. Rut gon biéu thiec A.

Cho biéu thtc: A=(x+ ! M Jx-l ! J

2. Tim cac gia tri nguyén cua x d€ A co gid tri nguyén.

Cau 57. (Trweong chuyén tinh Chuyén DHSP vong 1 ndm 2019-2020)

Cho céc sb thue x, y, a thoan man \/x2 +3xty? +\/y2 +3y'x* =a.
Chting minh rang e +§/? =Y.

Cau 58. (Chuyén Nam Dinh 2018)

) . NG yz Xzyz
a) Rat gon biéu thic P = - - .
(x+y)1-y) (x+y)d+x) (1+x)(1-y)
N 1 1 1 1 1 1
b) Chimn inh ra l+—+—+,[1+—+—+...+,/1+ + < 2018.
) & minh rahg \/ 12 22 \/ 22 37 \/ 2017* 20182

Cau 59. (Chuyén Ha Tinh 2018)
Cho x,Y,zla cac sd hitu ti thoa man 1,11 Chitng minh rang /x* +y”* +z* 1asd
Xy z
httu ti
Cau 60. (Chuyén Binh Dinh 2018)

(ﬁ—w)ﬁ@_[ ab_

Cho biéu thtec: T =

\/5+\/B | Va—+b a-b

},véi azb,a>0b>0

a) Rat gon biéu thic T
b) Ching to T > 1
Cau 61. (Chuyén Ca Mau 2018)

Rat gon cac biéu thire sau

a)  A=420 -/45 + 3125 - 24405 b)  B=v9-4v2 +19+442

Cau 62. (Chuyén Lam Son 2018)

Tinh gia tri biéu thic P = (1— L j(l 1 J ........ (1 L j

14243+...42018
Cau 63. (Chuyén Hung Yén 2018)

Ix+1 o -1

: va B=x*-5x*-8x+2025 vdi
X XX =xE 4%

Cho cac biéu thirc A =

x>0,x=1

a) Rut gon biéu thiec A
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b) Tim cdc gid tri cua x d& biéu thirc T = B—2A*dat gia tri nho nhat
Cau 64. (Chuyén Bén Tre 2018)

avb +va-bva-+b
1+\/£

Cho biéu thic P = véi a,bla hai s0 thueee duwong

a) Rat gon biéu thic P:

1
(Va++b)(a+b)
b) Tinh gia tri ctia bi€u thic P khi a =2019+2+/2018 va b = 2020+ 212019
Cau 65. (Chuyén Ha Nam 2018)

Cho biéu thirc Q=( Vira 1-a j( /%—1—1]\/#—2%1 (0<a<1)

_l_
Jlta-+vl-a 1-a’-1+a a

1) Ratgon Q
2) So sanh Q,Q°
Cau 66. (Chuyén Lam Dong 2018)

Tinh gid trj biéu thirc A :(4+JE)(\/E—\/€)\/4—\/E
Cau 67. (Chuyén Dong Nai 2018)

a a+\/; ] 4-a

+ .
\/g+2 a+3\/g+2 \/g

a) Rut gon biéu thic P

Cho biéu thtc P = (

b) Tim cac s6 thye duwong a sao cho P dat gia tri 1én nhat
Cau 68. (Chuyén Nguyén Trii 2018)

a’ \/;+\/x—2\/;+1+1

,(a>0); P=

a+12 x? —2x+1
(a+1) v

Cho x=a+1—\/1+a2+

Rat gon P theo a
Cau 69. (Chuyén Ning Khiéu TP. H6 Chi Minh 2018)

Biét 0<x<y va

(&”5)2*(&‘\5)2 s y ., X 25 qim X
(\/;+\/§)+2(x+2y)) \/;(\/;+\/§) \/§(\/;+\/§) 3

Cau 70. (Chuyén Bic Ninh 2018)

Rat gon biéu thic: P = al> |b| >0

a+va’+b® a-va’+b’ | 4va'-a’p’
a-+val+b® a+va?+b? b® ,
Cau 71. (Chuyén Hai Dwong 2016)
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2 2
Rut gon biéu thiic: A=\/a+X —2J§+\/a+x +2+a véia>0, x>0.
X X

Cau 72. (Chuyén Vinh Long 2018)
x+3x+2 1

A
xx/;—S _\/;—2}\/;

a) Cho biéu thiic A =( voi x>0 va x#4. Tim gia tri caa

A tai x=14+645.

b) Tinh gid tri biéu thirc A = \/12 —\80-324/3 - \/12 +1/80-324/3 .

Cau 73. (Chuyén Bic Giang 2018)

Cho bid thite A | XFAXHE X+ ;[ LI j(véix>0;x¢1).
x+4x -2 1-x J{Jx+1 1-+x

a) Rut gon biéu thuce A.

1+2018
J2018

b) Co bao nhiéu gia tri nguyén ctia x dé A >
Cau 74. (Chuyén Quang Nam 2018)

Ja+1 +@+\/g+1}(2a\/§+2\/£]
Jab+1 1-+ab 1-ab |

voia>0;b>0 vaab=1.

Cho biéu thtrc A = (

Rt gon bidu thite A va tim gi4 tri 16n nhat ctia A khi Va++b=+/ab.
Cau 75. (Chuyén Ba Ria Viing Tau 2018)

3
Rt gon bidu thitc: P:[“J;‘—H—JEJ,/L&“ (a>1)
a— a

Cau 76. (Chuyén Dién Bién 2018)

Ix+2 x+3 3x+4dx -5
Ix+1 5-Vx  x-4x -5

a) Rut gon P. Tim céc s6 thuc X d€ P>-2.

Cho biéu thiec P =

,(x=0;x #25).

b) Tim cac sd ty nhién X la s6 chinh phuwong sao cho P 1a s6 nguyén.
Cau 77. (Chuyén Da Ning 2018)

2(x=1) +2_
Cho biéu thtic A = (x-1)  x*-Jx  2x+vx

+ —
\/;—1 x+\/;+1 \/;

Chting minh rang: A > %

voi X>0,x#1

Cau 78. (Chuyén Ba Ning 2018)
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. , X X y ..
Cho biéu thtrc: Q=——-| 1+ : voi x>y >0.
lxz_yz E lxz_sz X — /X2_y2
1. Ratgon Q.
2. X&c dinh gia tri cia Q khi X=3y.
Cau 79. (HSG TP. Hai Phong 2018)

3
(\/;—\/;) +2X\/;+y\/§+3\/g_3y
XVX + y\/§ X-y
Chting minh rang gia tri ctia biéu thitc A khong phu thuoc gia tri ctia bién.
Cau 80. (HSG Qudn Hong Bang 2018)

Cho biéu thuc A= voi x,y=0 va x#Yy.

Cho biéu thiic P = X _ y B Xy

(Ve dy )(1-4y ) (Ve y (V) (vx)(1-4y)

a) Tim diéu kién cua x, y d€ biéu thirc P xac dinh va rat gon P;

b) Tim x, y nguyén théa man phuong trinh P =2.
Cau 81. (HSG Qudn Lé Chian 2018)

+ : a>b>0
\/a+b+\/a—b \/az—b2 —a+b ) Va’-b? ( )

Chting minh ring khia—b =Tthi P >2/2 +2.
Cau 82. (HSG Qudn Ngb Quyén 2018)

Cho biéu thirc p:[*/;“/i*/;—ﬁj.(um}

b ~b 2 4 b2
Cho biéu thl’rcP=[ a a J at

1-Jxy Ly 1-xy

a) Rut gon biéu thic P;

2
2443
Cau 83. (HSG Qudn Thuy Nguyén 2018)

x+3«/§+2 x+\/;]

x+x—2  x-1

b) Tinh gia tri cia P vdi x =

1 1

:(\/;+1+\/§—1

Cho biéu thuc P:( j (voi x>0;x#1)

a) Rat gon biéu thic P;

1 Jx+1

b) Vi gid tri ctia x taco ——
P 8

>1.

Cau 84. (HSG Thanh Hoa 2017)
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X—Z\/;+ Jx +1 +1+2x—2&
xUx =1 x3x +x +x X2 —~/x

va tim tat ca cac gid tri cia X sao cho gid tri cua P la mot s6 nguyén.
Cau 85. (HSG Hai Duwong 2017)
2 pa—
Cho biéu thtic A = Vx 4+ X 4 Rt gon B=1-v2A-4x +1 (O<x<—)
x+ax+1 x—x+1
Cau 86. (HSG Hdi Phong 2017)

Cho a=\/3+\/5+2\/§ +\/3—\/5+2\/§ . Chitng minh a® -2a-2=0.

Cho biéu thiec P =

,voi X>0,x#1. Rat gon P

Cau 87. (HSG Hai Dwong 2016)

Cho biéu thirc: P:\/l—x+(1—x)\/1—x2 +\/1—x—(1—x)\/1—x2 (véi 1< x<1).

Tinh gid tri cua biéu thiec P khi x = L
2019

Cau 88. (HSG Thdi Binh 2011)
87 1 1 88

<_
89 2\/_ 32 012010 45

Cau 89. (HSG Chuyén Hung Yén 2019-2020)

Rat gon biéu thic A =2 ( 5 ) +~20 - 20\/7

Chiing minh rang: —

HUONG DAN GIAI
Cau 1.
o X X1 5ol VX(B-X)-(Vee1)(5 V) +(5-9V)

S Jx+5 5-Jx  x-25 (Vx+5)(5-x)
C(BVx=x)(xr8x45)+(5-0Vx)  px_nofx  2VX(Vx#5) ayx
‘ (Vx+5)(5-A) o) (5] (Fxr5)(5-x) Vx5

2x 2% 2\/;_<\/;_ ) \/§+5
b)P<1<:>ﬂ<1<:>ﬂ—l<0<:> N Ny <0

SUXx-5<0/x <5 0<x<25
Vay 0<x<25

Cau 2.
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(2ﬁ+m)(2ﬁ—m):8—2 6235 +26+ 25 95

=8—2\/(\/§—l)2 +2\/(\/§+1)2 —2=6-25+2+2J5+2=10.
JE(3+J§)(2J§—m):4(3+J§)—(3+J§)m:4(3+ﬁ)—(3+6)(ﬁ—1)
=12+4+/5-25-2=10+245.

V2(3-V5)(22 #4335 | =4(3-V5) + (3 V5 )V + 245 = 4(3-5) + (3-+5) (5 +1)

=12-4J5+2/5-2=10-2+5.

Do do:
V2(3435)(242 35 |+ V2 (3-5)(2V2 V3435 ) 10,5 B i10-245 20
A= = == =
(2\/§+\/3+\/§)(2\/§—\/ —JE) 10 10
Vay 4=2.
Cach khac:
J2(3+45) 6+245 6+25 64245 4

2—

faco 2\/§+\/3+\/§:4+\/6+2\/§:4+ /(\/54_1)2 B 5+v5 5+45

2(3-5) 625 62 625, 4

2V2 - 3—J§:4—\/6—2\/§:4_ /(ﬁ_l)z S5 T 545

Dodo’:A:4—[ 4 + 4 }:4_20_4\/§+20+4‘/§:4_ﬂ:2,
54045 5-4/5 25-5 20
Vay 4=2.

Cau 3.

B=(13-4V3)(7 +4\/§)—8\/20+ 2\/43+ 2443

- 914523 28x/§—48—8\/(\/13—4\/§ 7+ 4\/5)2

_ 43+ 24@—8(\/13—4J§+\/7+4J§)
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- 43+ 24@—8[\/(2\@—1)2 +\/(2+\@)2]
- 43+24J§—8(2J§—1+2+J§)

=35
Cau 4.

Pit a=3Yx;b=4y (a,b>0), tacod

P=va®+a’+a? +y/b°+b’ +ab> +a+b+1
=(a+b+1)va+b+1 '

{’/;:a+b+1:§/;+3 y+1..

Cau 5.

Tacé X-2=+3=(x-2)" =3=x* ~4x+1=0.

X —4X+5 =IX? —4x+1+4=2..

x*—2x% +3x%? -38x +5

-5
=(x4 —4x° +x2)+(2x3—8x2 +2x)+(10x2 —40x+1o)—5=—5 = A= R

Cau 6.
1-V5 1+5 ( ) (1+\/_) 1-2J5+5-1-25-5
A Lty 1-V5 _ (L+45)(1-+5) _ 15 _ A5
V5 5 V5 45
Cau?7.

a) Bién do6i duoc

1 24/x 1 24/x
-1 xJx+dX—x-1 \/—1(\& )(x+1)

Bién do6i duoc

2x X+1-2x

f 1 (\/i )(x+1) (Vx-1)(x+1)

TAI LIEU TOAN HOC
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L 20x _x+1-2Vx

x+1  x+1
1
P_
Jx -1
b) P>l ! 21c>2_J;zo
Jx =1 Jx -1

2—-x =0 X<2 Xx<4
TH1: \/— R \/_ <:>{ =Slx<4
Jx-1>0 Jx >1 x>1

2—-JXx<0 X>2 X>4
TH2: { Vx {\/_ = { L (khong xay ra).
X <

=
Jx-1<0 Jx <1
Vay cacgid tri x cantimla 1< x<4.

Cau 8.

a)
S
A:\/x—zm x4+ 2dx—1 -(X_Zj
JxE—ax+4 x_1
Aer;:1_4+1+J;:1(X—2j

x—2| -1

Néu 1<x<2 thi A=
—X

N =

Néu x>2 thi A=

i

b) - Néu 1< x < 2thi khong cé gid tri nguyén.
2
X_

+Jx-1=1lex=2 (I)

+J/x-1=2<x=5 (n)

Cau 9.

-Néu x>2 thi A=

i

Diéu kién: a>0,a #1.

o [1 . ses () 4(as) (Vay)
a-1 (a-1)(va-1)

Ha  (a-1)(Va-1) 4/a

TAI LIEU TOAN HOC
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1

“Ja
Cau 10.

3z ++16x —7 \/;+1 z -3

r= r+ Wz -3 o433 r-1
:3$+4\/;_7_(\/;+1)(\/;—1)+(\/;—3)(\/;+3)
x+2\/;—3 (\/;+3)(\/;—1)
_ Betde-7  a-l+a-9
(Vo-1)(Vo+3) (Vo +3)(Jo-1)
_ Be4dz-T  20-10
(\/Z 1)(JZ+3) (\/§+3)(\/§—1)
. x+4 :Jc+3
(aes)(da )
(Jres)(fo+)
(res)(e-1)
Jz +1
N
Cau 11.
et aaies (g2 (oo
Ja+2  2Ja-4 - Ja+2 '2(\/5—2)_
Cau 12.
A= (B4 +(B-17 + Jéi =
=V3+1+5- 1+\/_+\/_
_ 5454+ 205-V3)
2
=25

TAI LIEU TOAN HOC
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Cau 13.

a).Diéu kién: x>0; y>0; x = y; x=1

M :3\/§(\/§—\/§)—3x+x+ Xy +y 2<x+\/x—y+ y)

-y )
M = X—2Xy +Yy . 2(X+ XY+V)
() ) G- )
M=_2_
x-1

b).Dé M c6 gia tri nguyén khi x-1 la wéc ctia 2.

Cac wdécnguyén cua 2 la £1;+ 2.

x-1=1 X=2

Xx-1=-1 x=0
=

Xx-1=2 x=3

X-1=-2 Xx=-1

Do do ta ¢cé

Vi x>0; x#1néncox=0; x=2;, x=3thoda man bai ra.

Cau 14.
1. Rt gon biéu thire A.

o [ ) (5 )

S— e (vx-2)(vx-3)
. 424 ._(x—9)—(x—4)+ x+2
(Vx+t)(Vx-2) | (Vx-2)(Va-3)

A x+2d ._ Jx-3
(Vx+1)(Ve-2) | (Vr-2)(Vx-3)
2

\/;+1

2) Tim x d€ A dat gia tri nho nhat.

X+24—X_1+25—\/§—1+ 25 25

M = = —22 = x+1+ 2
Ix+1 Jx+1 Jx+1 X +1
e ’ ? ~ 14 2
Ap dung bat ding thirc Cauchy cho 2 6 ta c6 /X +1+ [5 ;210
X+

Dodé M >8 .
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, 2
Dang thiic xay ra khi (vVx+1) =25 Jx+1=5< x=16

Vay gia tri nho nhat ctia M bang 8, dat dwoc khi x = 16.
Cau 15.

1. A=43 - 227 + 12
— 4363 +23

=0
2. B= \/;+1+ 2 : voia > 0,a =1
Ja—-1 a++a) a1
\/g—I—l 2a

x/5—1+x/2(x/;+1) {a-1)

:(\/g+1)2+2\/;(\/;—1).<a_1>
Wa —1D(a +1)

=3a+1

Cau 16.

Xx>1

1.DK: {
X#2

2.B=10/3-3/3=73
a>0

3.DK: { .C=+a+l-1=+a
a=1l

Cau 17.

1).Diéukién a>0 vaa=1
A__3@+va-1) Ja-2 1
CWa+2)Wa-1) Ja-1 Ja+2
3(a+\/5—1)—(\/§—2)(\/5+2)+\/5—1—(\/5+2)(\/§—1)
A=
(Va+2)(va-1)

1

Ja+1
N

Natl e o Na+l
2).|A|_—|\/a_1| de|A|_2<3—|\/g_1|_2
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Hoc sinh giai phuong trinh va tim ra gia tri cua

O W

Cau 18.
A=(5-3)6+3)+6=5-9+6=2

Cau 19.

a+1

2
( ]+3 3
_ a+1
a) Ta cé p=~2 L ,atl 2a (@+1)

)
) 2 ( a’-a+l) 2a
a—{r+3'a3—1 a—l_(a—?2+3?+1f'(a—n

a+1

Mﬁz—a+ﬂ(a+1f(a—lxa2+a+ﬂ__ga Ca+l 2a 1-a_
4(a2+a+1)'(a—1)2 '(a+1)(a2 —a+1) a-1 a-1 a-1 a-1

Vay p=-1.

b) Dt s=x* va t=3[y’ thi ding thiic dé bai c6 thé viét lai thanh /s + st +/€ +t’s =a.
Do s,t>0 nén s +s% =sy/s+t, Vt* +t’s =ty/s+t.
Tl d6 ta ¢ (s+t)Vs+t=a hay (s+t)’ =a’,

Suy ra s+t=<3/a’ . Day la két qua can chitng minh.

Cau 20.

2) P =1+[(& +D(2VX 1) &(2&_1)(&%)} XX 1)

A-V)A+VX)  A-V)x+Vx+D) | 2Jx -1
P=1+(—\/§+M]

X+ X+1

_A=0x VX +D) + x(Wx +1)

P
X++VX+1
_a—J§ﬂ+1—x+xJ§+x_ X+1
X+4X+1 X+VX+1
b)p:ﬂzr_liL_:ﬂ
5 X++/X+1 5

Xx=7-43 (thda man)

= X—4/x+1=0
X=7+43 (thda man)
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Vay dé P=% thi x=7+4/3

Cau 21.

o__ 1 . x43
X—X+1 x—/x+1

1

Jx+3"

P21<:> 1 ziﬁﬁﬂ@xs#.
5 Xx+3 5

Vay 0<x <4 thdéa man bai toan..

Cau 22.

a)TacéA:\/2$+15—8\/2x— :\/Zx—1—2.4.\/2x—1—|—16
:\/( 2:5—1—4)2:‘\/23;— —4‘.

Biéu thitc A cd nghia khivachikhi 22 -1>0& z > %

V2r —1—4=3 N2z —1=17
b)A=3(:>‘\/2x— —4‘:3@ &
20 —1 —4=-3 V2r—1=1
=25
S0
Cau 23.

Tacoz=1+32+ 1 & @2 - 1r = @2 — 1)@ + 2 + Y1)
c@hr=1eim=rt+1es 3> —3c-1=0.
Khidd A = 2" — 42" +2° —2° — 22 — 1+ 2020

= (2" —z +1)(z° — 32" — 32 — 1) + 2020 = 2020.

Cau 24.

a) Diéu kién ctia x débiéu thuc il ; conghiala x—3=0.
x J—

Sx=3.
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a+\f a—a =1-—a (aZO,azl)..
SR A |

Ja x/;(x/ZJrl)
&—1]_1_ Ja+1 Ja—1

b).Chitng minh ding thirc

a—l—\/_
h

—[1-a)(1+a).

Ta co

=1—a.

Cau 25.

m.(smﬁ)

1) Khong dung mdy tinh cam tay, hay tinh gia trji biéu thic P =
V10 ++2

:m.(%ﬂ/@).ﬁ(x/ﬁ—l)

8

\/6—2\/3.(3\/54—5—3—\@) (\/3—1)2.(2\/§+2)
- 8 - 8

(V5-1)2(V5+1)

2) Rut gon roi tinh gia tri cua biéu thiee Q = M tai x =2020—2+/2019

Jx -2
Ta cé x = 2020 —2+/2019 = 2019 — 24/2019 +1 = (\/201 1)2
—Jx =+2019 -1

Q_Zx—3\/;—2_(2\/;+1)(\/;_2)
o2 2

Q=2x+1
:sz(\/zm )+1 242019 —1

Cau 26.
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a).J4+3=2+3=5
b). V5+/(6-+5)* =5 +/6-5|

=J5+6-5=6

Cau 27.

2
a).H = 2X° +2X 1 1 2X(x+1) 1 1 2X 1 1

-1 Ix+1l Ix-1 D% X+l X1 x=1 Ix+1 Jx-1

3 2X+ X —1— (v/x +1) _2x-2
x—1 Cox-1

_2x=D)
===

2

b).Tacd Vx—H <0 x-2<0x <2< x<4
Ma x>0;x#1,suy ra: 0<x<4; x=1

Vay: Véi 0<x<4; x#1 thi JX+H <0

Cau 28.

Tinh duoc 13-443 =24/3-1

va V19+6v2 =32 -1

Dwa duoc vé dang T = {(2\/5)2 —12}[(3\/5)2 —12}

Tinh dtng két qua T = 187
Cau 29.

x>0
Biéu thtec xac dinh khi {/X-3%0 .

X#9
{xzo
= .
X=9.
Cau 30.

a2+a\/§_a\/g
Ja+1 -

1).Véi a>0, a#1 tacod
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o Vi, () () (R ()

Va a
Ja—1 Ja+l (\/5—1)(\E+1)
_4aya
a-1"~
Dodopodaa 1 _ 4
a-1 a\/— a-1
a-1=-4
a-1=-2
.. A e o r et A At s 1. | @71=-1
2).Vdi a nguyén thi P nhan gia tri la s6 nguyén khi va chi khi 411
a-1=2
la-1=4
fla=-3
a=-1
a=0 _ . . o
= I Da6i chiéu vdi diéu kién ta ¢ a=2,a=3,a=>5 (thda man)..
a=3
a=>5
Cau 31.

+C6 X2 =(\/3+\/5+2J§ +\/3—\/5+2\/§j2 =6+2\/3Z—(5+2\/§) =6+2y4-23

—6+2«f_ ) 4+Zf_(vg+g{
+ Do x>0 nén X:\/§+1.

+Suy ra (X—1)2:3 hay X*—2Xx=2,dod6 P =-2.

Cau 32.

. Xx=3>0
Biéu thirc xac dinh khi .

X#9

{x >3

= .
X#9.

Cau 33.
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e R
Ja1 Ja+1 ves (Va-1)(Va+1) '

1).Véi a>0,a#1 tacod

~ a+2\/5+1—a+2«/5—1+4«/5(a—1)

a-1
_4aa
a-1 -’
5 4ava 1 4
Do d6 P= ala\/_ a1
2).Ta 6 a=+/9+42 = (2J§+1)2 —22+1.
Do d6 P=+2. .
Cau 34.
B=(&_3)(&+3)+(2&+9)=X_9+2\&+9.
&(&+3) &(&+3)

_ x+2Jx _‘/;(*/;+2)_\/§+2
_&(&+3)_ x(Wx+3) x+37

Véi x> 0 ta o8 A 5 2+f 2+f 5 \/;+3>5
1 > a COo: — — > .
B 37 N &+3 37 X 3

& 3x+9>5Vx (vi 3x >0 VX>0)<:>2\/;<9<:>0<X<%.

Cau 35.
, 5\/6\/7—\/33+ V128 -1 5\/6\/7— J@az+1y2 -1
Ta c6:C=
3-42
5\/6\/6 42 -1 5\/6 Je-—2) -1
3-+2 3-2
_5V11-6v2  5/(3-v2)°
3- J_ 32
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_5(3-+2) _

5. .
3-2
Cau 36.
a) Rat gon biéu thirc A.

Diéu kién: x>0,x#4,x#9-

Ta co:

\/;+3+\/§+2+ Jx+2 _\/;+3+\/§+2+ Jx+2
Jx=2 3=x  x-5Jx+6 ~/x-2 3-4/x (Vx-2)(vx-3)

(\/;+3)(\/§—3)—(\/§+2)(\&—2)+(\/§+2)
(r-2)dn-9

X—2 _1_x—2—(x—\/§—2)_ N Jx
x—Jx-2  x=x-2 _x—\/;—Z_(\/;Jrl)(\/}—z)
Do dé A—__L Jx _x+1

d 1 4
b) Tim x de P = 2A—— dat gia tri 16n nhat.
X

2Jx+2 1 2 1

N Ix X

= —(%—1)2 +3<3.

1
Dau “=” xayrakhi ——==1< x=1.
y \/;

Vay maxP =3 < x=1.

Taco P

Cau 37.

Diéu kién: a>0 va a=1. Ta co:

(Va+1) ~(Va-1) =(a+1+2Ja)-(a+1-2Ja)=4a

TAI LIEU TOAN HOC
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va

(\/2a+1+\/a+1)(\/2a+1—\/a+1) =(2a+1)-(a+1)=a.

1 1
Do dé, phuong trinh da cho c6 thé dwoc viét lai thanh - =
pRuens Ja-1 a+1

(\/5+1)—(\/5—1):lhayi:1.
(Va+1)(va-1) a-1

Phuong trinh nay twong duong voi

Nhu thé, ta c6 a-1=2 hay a =3 (thdéa man).
Vay c6 duy nhdt mot gia tri a thdéa man yéu cau dé baila a=3.
Cau 38.
Véi x>0, ta co:
[ Jx+2 _2\/§+8)'x2—x X +/x -1
x—Vx+1 xJx+1 Jx+3
(Y 2)(45 +1) 245 -8 xfx(Vx 1)+ (45 1)

A

(\/;+1)(x—\/§+1) Jx+3
xr3x+2-2x -8 (xx+1)(Vx-1)
- x\/;+1 \/§+3
Sx—
=(x+3\/§—2\/§—6)-\/_:+;
1

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

X—3JX +2
A=6< Xx-3/X+2=6< X-3/x-4=0

& x+x-4x-4=0(Vx-4)(Vx+1)=0
ax-4=0 (V\I\/;+1>OVXZO)

Q‘

< x=16 (TMDK)
Vay véi x=16 thi A=6.

Cau 39.

1.

TAI LIEU TOAN HOC
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2X+3 xfl X2 +/x 2x+3+<\/;_1)(x+ X+1)_\/;(X X+1)
\/_ x—Jx  xJx+x  x &(ﬁ—l) x(\/;+1)

2x+3+x+\/—+1 (X‘/_“) _2x+3+x+\/§+1_(\/;+1)( X+1)
Jx Jx \/_(\/;H)_ Jx Jx \/;(\/;H)
)
(

P=

2x+3+x+\/—+1 (X\/_“) _2x+3+x+\/;+1_(\/;+1( X+1)
KW RG] T W)

2X+3  x+UX+1 x=+/x+1_ 2x+2x+3 3
= + - = =2\/;+—
Yoo Ux Vx Vx Vx
Ap dung bat dang thiic Cauchy, ta c6 24/x +T22«/7 =P>2+2J6

D&u bang xay ra khi x = %(tmdk)

Cau 40.

s (B (o)
() () (g

_ (1—5\/;)(\/;+2) _ 1_5\/;
(\/;+1)(\/;+2) \/;+1 .

1-5x 6

b). A= X _ g, Véimoi x>0tacé: Vx+121 nén —° <6

Jx+1 x+1° ' Ix+1"

a). A=

Do d6 A=-5+ 6 <1. Gia tri 1o6n nhat ctia A 1a 1 dat dwockhi x=0.

X+1

Cau 41.

a) A=|1- Ix ) [Vx+3 \/§+2 Jx+2
T 1) (=2 =3 x—5Yx+6

1 (Ve 3)(Vx-3)-(Vx+2)(Vx-2) 4 x4 2

)Vc’ri X>20;x#4;x#9.

A N
A:L_x—g—x+4+\/;+2: 1 . Jx -3
Vel (Vx-2)(Vx-3)  Vxet (Vx-2)(Vx -3)
a1 1 x-2

T4l IX—2 Jx+1
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b) Ta co
%/10+6\/§=%/(1+\/§)3 =1++/3
V214445 = (245 +1)2 =245 +1

_(WB-DRB+Y 2
-~ 25+4 2544

Nén X

Vay B = (X2 +4x—2)™ = (-1)2° =1

Cau 42.

1. Ta co:

2 1.1 Jxy (x+y)—xy

P:[W x YJ‘ vy

_2yXy +y+X \/W(x+y—ﬂ)

J5-2

() ey

xy  x+ily
G-
Xy
e

Vay P

voi x>0,y >0.

Dy

2.Ap dung bat dang thirc Co-si, ta co:

X4y =2y = 2/V16 = 4

4
:Pzﬁzl

Ddu “=" xayra <> Xx=y =4
Vay minP =1tai x=y=4.
Cau 43.

Ta co:

THCS.TOANMATH.com
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x = 370 +/4901 + /70 — /4901
— x* =140 + 33/(70 + \/4901)(70 - \/4901) (2/70 ++/4901 + 370 - \/4901)

< x* =140 - 3x
< x*+3x-140=0
& (x-5)(x* +5x+28)=0

2
& x=5 (do x2+5x+28=(x+gJ +%>0VXERJ

Vivay x la sd nguyén t6..
Cau 44.

Tacod A>0= A2 =8+2\/(4+\/10+2\/§)(4—\/10+2\/5).

% =8+2\/16—(10+2\/§) —8+2/6—25 =8+2 (J§—1)2 .

A2 =8+2(J§—1)=6+2J§=(J§+1)2.

= A:\/§+1..
Cau 45.

x=3Y2+23+Y2-2y3-1 = x+1=32+23 +32-23

= (x+1)’=4-6(x+1)= x* +3x* + 9x=-3
P=x3(x2 +3x+9)3 =(x3 +3x? +9x)3

p=-27

Cau 46.
Tacod: S = L + L + L 4.t L
1443 BB BT 20197 — 2 4420192

(13 V3-B BT V2019’ -2-2019°

=S = 5 >
1-3 3-5 5-7 2019° —-2-2019

1-VB+B8=/B+6 -7 +..+2019? -2 —/2019?

2

=S

2
~s_ 1—\/22019 _ 1—2;)19 1009
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Vay S =1009

Cau 47.

(@—Zﬁ)(a—l)

Rat gon biéu thie T = voi a>0,a#4.
a—\/;—Z

(V2a-2v2)(a-1) =2 (Va-2)(a-1)
(-
a—a-2=(Va+1)(Ja-2)

vay T=\2(Ja-1).

Cau 48.
a) Diéu kién: x>0; x=1.

by i) 5

Bt X -1 WL K (Ve-1) [ e

3 1+/x (*/;_1)2_\&—1
RECE R

P=1@E=3@2.(\/§—1):\/§@&:2@x:4(théadiéukién).
2 Ix 2

Vay gid tri can tim la x=4.
b)

346561 = i/(zx/E)s -3.(2\/5)2 143245.12—1° = i/(Zx/g—l)s ~2J5-1.

J69-285 =\/49—2.7.2\/§+(2\/§)2 =\/(7—2\/§)2 _7_25.
A= 346+/5 —61++/69— 285 = 2/5 -1+ 725 6.

Cau 49.

A (143 2 ) (1-3_ 2 Y
L2 1+4B 2 1-43
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3 3 _ 3 3
(1+J§>2 (1_@)2 4+2J3 4-23

_12-6V3-12-6V3 _ 123 _ . &

16-12 4
Vay A=-33.
Céach khac:

£1+\/§ 2 j_(1+ﬁ)2—4_ 23 B

2 1+43) 2(1+3) _2(1+\/§):1+«/§

2(1-43)  2(1-43) T 13

-3 2 ) (1-B)-4 L5 A
2 1-43)

OA:[\@Z_(_ 3]: 33
) ) s )

3 3 12-6J3-12-6V3 1243
4423 4-23 16-12 4
Vay A=-33.

Cau 50.

A=(3v5-27 -+/20) /5 +3V15.
~(3v5-3V3-25)v5+3V15.
=(v5-3v3)\5+3V15.
=5-3J15+3/15 =5.

Cau 51.

a) Rat gon biéu thuac 4 .
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x>0

Diéu kién:
X#9

Ta co:
_ XX —3—2X+12/X —18 — x —4/x —3 _ XA/X —3X +8/x — 24
(\/;+1)(«/§—3) (\/;+1)(\/;—3)

:x(&—3)+8(&—3)_ (Vx-3)(x+8)  x+8

g o) o

b)Tinh gia tri cia biéu thitc A khi x = 4—24/3.

A

Tacod:
x=4-2/3=3-23+1=(\3-1) = Vx=|\B-1]=13-1

_4—2\/§+8_12—2\/§=4\/§_2

A= =
J3-1+1 J3

Cau 52.

a) Ta co:

f:gig:§zv§_3
X +1

X X+8—x—2J§+4

X +2

Jx-1 Jx+1_ -4x

Jx+1 x-1 x-1

P=x-5J/x+1

b) Tim tat ca s6 nguyén td x dé P <1
P<le0<yx<5

X=2,X=3,X=5x=7,Xx=11,x=13,x=17,x =19, x = 23.

Cau 53

a) M=\&(\/§+1)

X—+/X+1

Zxk& S22 (ofi1)-2(vx -y
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2
X +\/§ +2x—\/§_2x—2:XJr X1
X—+/X+1 \/§ \/§+1
p_X+vx+1

X—+/X+1

b).P<3< x+&+1s3(x—&+1)

& 2(Jx-1) >0.
Cau 54.

A:2(\/§—1)+x+\/§—2\/§
= x+Vx=2=(x-)(/x +2)
Wx-D(x+2) <0 Jx-1<0<0<x<1.
Dai chiéu diéu kién gia tri can tim 0< x <1.
Cau 55.

Diéu kién: X >0,X #1.Ta co

C3x+3Ux =3- (Vx +D)(VXx -1) - (Vx + 2)(/x - 2)
- (WX -)(/x +2)

o ox+3x+2 (x+)(x +2) _\/;+1_
S WX-DEx+2) (XD +2) Jx-1

\/;+1_
Ix-1

P

P=3& 3<:>\/;=2<:>X:4(théaméndi@ukién).

Cau 56.

Diéu kién: x>0.

R O T S

A_( ﬁj'(x— X +1 \/§+1J
i (5 A 1)1
x& ' (x—\/§+1)(\/§+1)

[ xWx+1 \/§—2 _\&—2
xS Ixdx+1) Jx

TAI LIEU TOAN HOC
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Jx-2 2

1

Suy ra A nhan gid tri nguyén khi va chi khi +/X 1a u6c nguyén cua 2.

2. Tacd A=

Hay N {-11-2;2}.

Ta c6: Vx =-1 (V6 nghiém).
Jx =1 x =1 (thda man).
Ix=2ox=4 (thda man)
JX = =2 (V6 nghiém).

Vay d€ A nguyén thi x e {1;4}.

Cau 57.

Dit s=3%’ va t=3y’ thi déng thiic dé bai c6 thé viét lai thanh Vs> + st + V£ + s =a.
Do s,t>0 nén mzsm,MﬂM.

Tl d6 ta 6 (s+t)Vs+t=a hay (s+t)’ =a’.

Suyra s+t= a2 . DPay 1a két qua can chirng minh.

Cau 58. a) biéu kién: x = -y;x#-Ly=1.

X3+X2—y2+y3—x3y2—xzy3 xz—xy+y2+x—y—x2y2

(x+y)(I-y)(1+x) (1-y)(1+x)
X2 +xXly+x-y
- 1+x
=X+Xy—Yy.
b) Dat S:\/1+l2+i2+\/1+i2+i2+...+\/1+ 1 —+ L —.
1 2 22 3 20177 2018

2
Ta co 1+i2+ 1 > =, |1+ 11 + 2 (neN")
n~ (n+1) n n+l n(n+1)

Ap dung dang thtc trén ta dugc S = 1+1—l + 1+1—l +ot 1+L—L
1 2 2017 2018
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- 2018 - —— < 2018. (diéu phai chitng minh)

Cau 59.
T gia thiét da cho ta co:

l+l=l<:>xz+yz=xy<:>2xy—2xz—2yz=0
X y z

:>\/x2+y2+z2 :\/x2+y2+z2 +2xy —2xz—2yz :\/(X"'Y_Z)z :|x+y—Z|
=X +yz+z2 1a mot sO hiru ti

Vay ta c6 diéu phai chitng minh
Cau 60.
a) Rat gon T:
Véi a#b,a>0,b>0, ta co:

_a+b—\/£.x/a_3+a\/g—bx/;—\/b_3—x/a_3+\/b_3 _a+b—+ab (‘/g_‘/g)(\/ng‘/g):aer—«/E

T= : = .
Ja b (Va—b)(va ++b) Va+vb  Jab(a-1b)
Véy:T:M,vo'ia¢b,a>0,b>0.
Jab
b) Chiing t6 T > 1
Tacé:T:M,véia¢b,a>0,b>O. (két qua cau 1.a)
Jab
(Va-vb) +vab (va-vb)
oT= _ +1>1(vi vab >0,a -+/b #0 véi
Jab Jab ‘
a#b,a>0,b>0)
Vay T>1
Cau 61. ,
Ta c6 ngay:

A = 420 — /45 + 34125 — 2/405
—8v5-35+15v5-18v5 =24/5

B=v9-4v2 +19+442
_ \/(NE )2 _222.141 +\/(2J5)2 12242141

-2 -1) (22 1)
:‘zﬁ_1‘+‘2ﬁ+1‘=2\/§—1+2\/§+1=4J§ (do2+/2-1>0)

TAI LIEU TOAN HOC
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2.3 1 2

Cau62. Tacod: 1+2=3="Cm — = —

2 1+2 23

3.4 1 2
= =—
2 1+2+3 34

14243 +....+2018 = 20182019 1 __ 2
1+2+3+...... +2018 2018.2019

I S N N P— —
2.3 34 2018.2019

~23-2 34-2 2018.2019-2

23 34 2018.2019

401 4074340

BT 20182010

14 25 36 2016.2019 2017.2020

T 2.3°3.4°4577772017.2018 2018.2019
(1.2......2017).(45.....2020) 12020 2020 1010

(2.3......2018).(3.4.5......2019)  2018.3 6054 3027

Cau 63.

a)

b)

Diéu kién x>0;x =1

x+1 4 Ix+1 .(Xz_\/;)

A:x X +X+ X'—X2+\/;=\/;(x+ x+1)
= x+1 X [ xv/x —
_\/;.(x+ x+1).\/_( \/_ 1)
\/;+1
=m.(\&—l)(x+ x+1)=(Vx+1)(Vx-1)=x-1
Ta cod: T=B-2A*

= x* —5x* ~8x+2025-2(x 1)’
=x* —5x* —8x+2025-2x> +4x -2
=x* —7x* —4x+2023
=x*—8x* +16+ x> —4x+4+2003

- (x? _4)2 +(x=2)"+2023

Vi (3 ~4) 20,(x~2)" 0= T>2003

gm0 ||X77
T T ellx=2ex=2
~2=0

4 2 X
Dau “="” xay ra <

X

x=2

Vay voi T =2003 < x=2

THCS.TOANMATH.com
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Cau 64.

a) Rut gon biéu thic P:

1
(\/g+\/g)(a+b)
biéukién: a>0,b>0

Jab(Na—B)+(VA-B) (V& ~B)(1+ab)
v T nvm et

= P:(\/5+\/%)(a+b) = P.(x/5+\/5)(a+b)

:(\/E—\/E)(\/E+\/B)(a+b)=(a—b)(a+b)=a2—b2
b) Ta co:
1)2

{a:2019+2\/m a:(ﬂ :{\/5=\/M+1
b= (/2019 +1)

—+

0
=
b = 2020+ 24/2019 0 Jb =/2019 +1
— P=+/a-+b=+2018 +1—(\/2019 +1) — /2018 — /2019

Cau 65. 1) Diéu kién 0<a<1

B Jl+a 1-a /i_ N
Q_[\/1+a—x/1—a+\/1—a2—1+aj( a’ . aj o

B B SN o) -2 1)
| V1+ta-+1-a \/1_a(\/1—a_\/1+a)J( a2 a} a’-2a+1
_ Ji+a . 1-a ][Vl—az _1] (a—1)2

Jl+a-+l-a +Jl+a-+Jl-a)| | a
_Jlta+l-a[1-a° 1
Jl+ta-1-a| a a
_Jl+a++l-a y1-a° _l(l—a)
“lra-\l-a  a

) (\/1+a+\/l—a)(\/l+a—\/1—a) J-a?-1

]|a—ﬂ (do a>0)

(do O<axl

l1-a
(\/1+a—\/1—a) a ( )
l+a-1+a 1-a° -1
= : (1-a)
l+a+l-a-2v1-a° a
2a 1-a% -1
= : (1-a)
2-2y1-a* a
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=—(1-a)=a-1
2) Dbiéukién 0<a<1
Ta c6: Q° =(a—1)3
Xét hiéu :
Q'-Q=(a-1)'~(a-1)
~(a-1)[(a-1)"~1]=(a-1)(a-1-1)(a-1+1) =a@-D(a-2)
Ma
a>0

O<a<l=qa-1<0=a(a-1)(a=2)>0
a-2<0

=0°-Q>0=20°>0Q
Vay Q°>Q
Cau 66.

A:(4+JE)(\/E—\/€)\/4—\/E =\/4+\/E.J§.(\/§—J§)\/(4+\/E)(4—\/ﬁ)

—B+2415.(V5 -3 ) 16-15 =, [[V5 +V3) (V5 -+3) 1
~(v5++3)(V5-V3)=5-3=2

Cau 67.

a) biéu kién a >0

P:( a a+f 4-a

Ja+2 a+3\/g+2 Ja
I f+1
:L\/ngz a+1 f+2

a

f+2 \/g+2] Ja

Ja+a (2—@)(2%@) \/g.(\/g+1)(2—\/;)
=\/g+2' \E ) \/g
=(\Q+1)(2_\/5)=_a+ a+2

b) Diéukién 8>0 Ta cé:

2
1 9_9
P=-a+va+2=—|+Va—-——| +—-<—
( 2) 4 4

D&u “=" xay ra @f—az <:>\/g=
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Vay MaxP =2khi a= 1
4 4

Cau 68.

Diéu kién a>0;x=1

2

x=a+1- |[1+a*+ -
(a+1)

\/a2+2a+1+a4 +2a’+2a?
=a+1-

(a+1)°
_a+1_\/a4+2a3+a2+2a+1+2a2
(a+1)2
1 (a2+a+1)2
(a+1)2
a’+a+1

=a+1-

2 2
=a+1_a +a+1 do a +a+1>0
a+1 a+1 a+1
_a’+2a+l-a’-a-1_ a
a+1 a+1
=0<x<1 Va>0

~p_ \/;+\/x—2\/;+1+1 _ ‘/;Jr (‘/;_1)2 +1
Vx® =2x+1 /(X_1)2

=\/§+‘\/§—1‘+1=\/;+1_\/;+1= 2 2(a+1)

|x—1| 1-x a at+l-a

<1Va>0

Vay P=2a+2

Cau 69.
ol o) |y o« s
(\/;+\/§).(\/;—\/§)+2(x+2y) \/;(\/;+ y) ﬁ(«/ﬁ y) 3
<:>x+y+2\/;+x+y—2\/g+ y y+xx/; _
X—y+2x+4y \/;(\/;4_\/;)
QZ(X+y)+(&+\&)(X+y_\/;)
30cty) y (V)

@M:l

N

_2
3
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o x+y—xy =Xy
<:>x+y—2\/g:0

@(&—\/;)2 =0

<:>x:y:>§=1
y
Véyizl
y
2 | 12 _Ja2 R 4 o212
Cau7o. po|dtVa +b” a Ja? +b :4\/a 2ab | a[>]b] >0
a—va’+b* a++a?+b? b

(a+ a2+b2)2—(a—\/a2+b2)2 b2
(a+\/a2+b2)(a—\/a2+b2) '4\/a2(a2—b2)
a2+a2+b2+2a\/a2+b2—(a2+a2+b2—2a\/a2+b2) b2

az—( 2—bz) '4.|a|.\/a2—b2

_4aVa’+b’ b? _ayar+b?

b? '4.|a|.\/a2—b2 _|a|x/a2—b2

2 2
&+ i as0
_)Va —b?
2 2
NaHb i aco
a’—b?
Cau 71.
2 2
A=\/a+x2—2x\/g+\/a+x2+2xx/; =\/(X_‘/g) +\/(X+‘/g)
X X X X

R+ x4

Jx
+) Véi x>+a thi ‘x—\/E‘=x—J§ nén A== a+x+\/g:2_x:2\/;'
Jx Jx

+) Voi 0<x<+a thi ‘x—\/;‘=—(x—\/g)=\/g—x

N Ja—-Xx+x++a 2+a
nén A= = .
VX VX

Cau 72.
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a) Voi x> 0;x # 4, ta co:

A:(x+3\/;+2 1 J 1 X +3vx +2 x+23x +4 Jx.

=8 Vx-2) W | (W-2)(xravira) (Vx-2)(xradird)

W2 m
(\/;—2)(x+2\/;+4) x+24Ux+4

Tacéx:14+6\/g:9+2.3.\/g+5:(3+\/g)2:> x:,/(3+\/_ ‘3+\/_‘ 344/5.
3+/5 3+5 3+5

Khi d6, ta c6: A = _ _ ) %

14+6J§+2.(3+J§)+4 24+85 (3+J—
b) Ta cé A2 =24-84+2/3 =(2\/§—2)2
:>A=i(2\/§—2)

Do A <0 nén A=2—2\/§.
Cau 73.

ominas b ok () ()
x+\/_2 1-x (\/;—1)(\/;+2) (&_1)(&+1)

_Wx+2 X2
Ix-1 x-1 Jx-1
a1 1 24x
+ Bién doi - =
Ix+1 1-x (Vx+1)(vx-1)
+Tacd A= 2. 2Jx __ 2 (\/;Jrl)(\/;_l)
Jx -1 (&+1)(&—1) Ix -1 24x
+Vay A:@,Véidiﬁukién x>0, x#1.
Jx
b) Ta co:
A> 112018 s1p Lt o1, 1
2018 J_ J2018  Wx 2018
Jx <2018 = 0 < x <2018

Vi x>0, x#1va x nguyénnén x € {2; 34;..; 2018} . Suy ra c6 2017 gia tri nguyén cta
X thoa man bai toan.

Cau 74. Ta co:
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2+2va 2ayb+2+/ab

1-ab 1-ab

_ 21++va) 1
2\Jab(1++a) +ab

Khi a>0;b>0, Ja+b=

A=

Jatdb . 1 11
e e e S

2
Do d6 A=— L—lj Sl.Dé’u”=”xéyra<:>b=4;a=4.Véygié

oy
T w )
tri 10n nhat ctia Alé% khia=b=4

Cau 75.

Ta co:

P- 1::/?—3+1J5}/a_2f+1(a>1)

(1++/a)(1-Va +a) (Jg—l)2
G S

P= 1\/{5:*’ 1- J_j *Q;l (Do a>1=+a>1=+a-1>0)

1\/g+a+\/_1a+«/_\/_1

Ja-1 Ja
Ja ~a-1
J_1\/E

+1—\/;J.

=1

Cau 76.

\/;+2_\/;+3_3X+4\/;—5_\/;+2_\/;+3_ 3x+4\/;—5
Ix+1 5-Vx  x—4vx-5 Ix+1 5-+/x (&+1)(&—5)

_ (x+2)(x =5)+ (Px +3)(Wx +1) = (3x+ 4/x - 5)
(Vx +1)(/x -5)

a) P=

_ x=3Wx-2
(x +1)(x - 5)

B (\/;+1)(\/;+2) Jx +2
W+ )Wx-5  Jx-5
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Vx+2
Jx-5

+V6i x <5< 0<x<25.

Vx+2
Ix—

TacdO P>-2<— >-2&2-— >0

V6 X >12 < x> 144 .
Cau 77.

Diéu kién :x>0,x#1

_ 2(X—1)+ X% —+/x _2x+\/;

\/;—1 X+4x+1 \/;
=2@&—Q+i;§£%T)2J_1

\/;<5
x>12

(tm)

TR N Y o U (ol BN
4 4 2 4 4
VéyAzz.Dé'u":"xéyra <:>\/_—%= <:>x=i

Cau 78.

. X X y
a) Taco: Q= -1+ :
X2 —y? [ Xz_sz x— lxz_yz
_ X XX my’ x=y X -y’
X2y -y y
X x> =x* +y?
\/XZ—yZ y\/xz_yz
X

\/x+y.\/x—y \/X+y
VXY
\[X-i-y

Vay Q= voi x>y >0.

b) Ta co:

Thay x =3y (thoa man DK) vao biéu thirc Q, ta duoc:
By 2y J_
J3y+y Ny

Vay Q=% khi x =3y.

THCS.TOANMATH.com

TAI LIEU TOAN HOC



(\/;_\/;)3+2X\/;+Y Y BBy 0 v
s y Y2 y
:x\/;—Sx\/§+3y\/;—y y+ZX\/;+y\/§+ 3\/?(\/;_\/;)
e T N T ey
WS ey) | o
(B ) e

_ 3 N 3y
Ux+y  x+ly

33y
Jx+Jy

Vay gia tri ctia biéu thiee A khong phu thudc vao gid tri ctia bién véi x,y 20 va

X#Y.

Cau 80.
a) DKXD: x>0,y >0,y #1,x+y#0.

)51 )
(\/;+\/§)(1—\/§)(\/§+1)

(\/;+\/§)(\/;—\/§+X—\/;+y—xy)_ iy vl
E e T

b) P=2@\/§+\/E—ﬁ=2@\/?(uﬁ)—(ﬁu):l@(&—1)(1+\/§)=1

Taco: 1+,/y 21=/x-1<1=Jx <2< x<4.

P=

Két hop v6i diéu kién x>0=0<x<4 < xe{0;1;2;3;4}
Thay vao phuong trinh trén P =2
Ta duoc (x; y) IS {(4;0);(2;2)}

Cau 81.

TAI LIEU TOAN HOC
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Ja—-b a-b j a’ +b?

P= +
(\/a+b +va-b +a’-b?-a+b

_ a-b N a-b . a’ +b?
Ja+b+va-b \/a—b(\/a+b—\/a—b) Ja? -b?
_(a-b)(Varb—va-b)+(a-b)(Varb+va-b) s
\/a—b(\/a+b+x/a—b).(\/a+b—\/a—b) Ja? —p?
_Z(a—b).\/a+b a’+b®  a’+b’
- 2b\/a—b \/a—b.\/a+b_ b
Via-b=1=a=b+1 khi d6 theo BDT AM - GM.:

2
24p2 (b+1) +b? 2
p-2 ;b _( 1)9 _2b +b2b+1 =2b+%+222,/2b-%+2:2\/§+2

Cau 82.
a) bKXD: x>0;y>0,xy #1.

o (ﬁ+\/§)(l+\/ﬁ)+(\/§—\/§)(1—\/x_y) :(1—xy+x+ y+2xyj

1-xy 1-xy
:\/;+x\/§+\/§+y\/§+ x—xﬁ—ﬁ+yﬁ 1-xy
1-xy T+ X+Y+XY

C2(Vxax)adx(ey) vk

- (1+x)(1+y) N (1+x)(1+Y) 14X
o 2(2-45)
2+\/§_(2+\/§)(2—\/§)

Je=|(V3-1) =5-1|=+3-1

2(\/5—1) 232 63+2
1+(J§—1)2_5—2\/§_ 13

b) Véi x=

:4—2\/§=(J§—1)z.

Cau 83.
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2 P [x+3&+2 x+\/_J 1 1 j

xivx—2  x-1 | (x+1 vx-1
_ x+3\/_+2 J_ 1+\/§+1
( x+2 x+1

x+3\/;+2 X— 2\/_ 1)
(\/§+2)( 1) ' 2x

B Jx +2 (\/;+1)(*/;_1)_\/;+1

_(\/Z+2)(\/§—1)' 24x Uk

x>0;x=1
b) %_\/;8-'_1 {2\/_ \/_ (*)
Jx +1 8

16&—(&+1)
8(\/;+1)
Jx+1

Vay x=9 thi ~—
P8

(*)= >1 <:>(\/;—3)2S0<:>x=9 (tm)

>1

Cau 84.

Vi diéu kién x>0,x %1, ta co:

x—24/x Lo ksl ax-2dx+d
(\/;—1)(x+ x+1) \/;(X+ x+1) \/;(\/;—1)(x+ x+1)
_\/;(x—2\/;)+(\/;+1)(\/;—1)+2x—2\/;+1
- \/;(\/;—1)(x+ x+1)

Ry
_\/;(\/;—1)(x+\/;+1)

) (Vx-1)(vx+2) ka2
(\/;—1)(x+ x+1) X+x+1

Ta co voi diéu kiénx >0, x#l=x+x+1>Vx+1>1

\/§+2 \/§+2 L,

P=

:>0<P— =l+—<
x+1 \/;+1 Ix +1
DoPnguyénnénsuyra P=1< x+2 =1< x=1 (loai).
X+vVx+1

TAI LIEU TOAN HOC
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Vay khong c6 gid tri cia x d€ P nhan gia tri nguyén.
Cau 85.

Taco A=250 XPC (R 1) (VR 1) = 2x

X+4Vx+1 x—\/;+1
Do d6 B=1-+y2A —4x +1 =1—‘2\/§—1‘=1—(1—2\/§)=2\/§.

Cau 86.

Ta co:

a =3++542v3 +3-5+2V3 +2 /9—(5+2J§)
—6+2y4-243
—6+2 (J§—1)2 :6+2(\/§—1)4+2\/§:(1+\/§)2

Via>0 nén a=+/3+1.Do d6 (a—l)2 =3hay a*—2a-2=0.

Cau 87.

P:E(Jnﬁ +\/1—ﬁj

:>P2=(1—x)(2+2,/1—(1—x2))=2(1—x)(1+|x|)
Ma P = [1=x+(1=x)V1=x* +{/1-x—(1=x)V1-x* 20=P =2 (1-x)

1 2019
Véi x=—— p=2210 5
LT T 0019 2018\/_

Cau 88.
Véi nla sd nguyén duong ta co:

1 JEz\/—F 1)_1& 11

= = — > J—
(n+1)\/; (n+1)n n n+l) Jn n+1 Jn Jn+1
Suyra: A= L IR ! si-L Lt 1, 1 1
2J1 32 7 201142010 0 N2 V2 43T V2010 V201
1 2 87
e s1-= =2
2011 89 89

2 2 2

G 1 2
‘(n+1)\/; M(x/ﬁ+x/;)\/; Jn Jn+t

+.t 2 2 =2(1—LJ<2(1—iJ=§
V2 V2 30T 010 V2011 J2011 45) 45
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A=2 (2‘*6)2 +\/%—20-\E=2‘2—x/§‘+2\/§—20.§
=2(\/§—2)+2\/§_4\/§=2\/§_4+2\/§_4\/’=_4
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	CHUYÊN ĐỀ: RÚT GỌN BIỂU THỨC CHỨA CĂN
	VÀ BÀI TOÁN LIÊN QUAN
	( Dạng 1: Các bài toán biến đổi căn thức thường gặp
	( Dạng 2:  Dùng ẩn phụ đơn giản hóa bài toán
	( Dạng 3: Các bài toán về tính tổng dãy có quy luật
	( Dạng 4:  Bài toán rút gọn biểu thức chứa một hay nhiều ẩn
	( Dạng 4:  Bài toán rút gọn biểu thức và bài toán liên quan
	Ví dụ minh họa:
	Do
	a) Điều kiện:
	b) Ta có:
	A không âm với  mọi giá trị .
	Ví dụ minh họa:
	( BÀI TẬP VẬN DỤNG


