Mathx.vn On thi cdp 3

DAP AN CHUYEN DE
RUT GON BIEU THUC VA CAC DANG BAI TAP LIEN QUAN

41 o Wx-1 3Jdx+1
\/;_1vaB:\/;+l— 1
1) Tinh gia tri cta biéu thirc A tai x = 121;

2) Cho M = A + B. Rut gon biéu thic M;

3) TimgiétricﬁaxdévM:\/_—l.

Huwdng dan gidi

Bai 1. Cho hai biéu thitc: A =

Jx+1 V12141 6

1) Véi x =121 (TMPK) ta c6 A =

Jx—1 J1i21-1 5°
2) Voi x>0; x=1 ta co:
x+1 Wx=1 3Jx+1
M = + -
x—1 Wx+1 x-1
2 2
[Vx+1) [Vx-1) WEL1

_ .

(Vx=1)(vx+1) &+1)(&—1)_(\/§—1)(&+1)

_ x+2Vx + 1+ x—2dx +1-3x -1

(V=1)(vx +1]

_2x=3x+1 :(*/;—1)(2*/;—1):2&—1
(x/;—l)(x/;ﬂ) (&—1)(\/;-1—1) Jx +1

3pe M=vx -1 thi X1 X g
Ix +1

Ta cd \/;+1>0 vOi moi X nén
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voi x>0;x=1.
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2&—1:(&—1)(\/;“)
x—23/x =0
x(Vx-2)=0

x=0

Xx=4

(tmdk)

Vay voi x € {0;4} thi M=+/x —1.

Bai 2. Cho hai biéu thiec: A = _x+3 1

1) Tinh gia tri ca A khi x=16;
Vx
Jx -3’

2) Chitng minh rang B =

3) bat P= AB. Tim cac gia tri nguyén caa x dé P <1.

Huwéng dan gidi
16—-9

x—9
x—3Jx 16-3v16

1) Véi x =16 (TMDK) ta ¢ A =

2) Voi x> 0; x=9 ta co:

xX+3 1

x93x/_«/_+3

x—i—3 1

x—9 ' x—3 J_+3

_x+3  x+3 2(Vx -3

x=9 " (Jx-3)(Vx+3)  (vx+3|(vx-3]

X +3+Vx +3+2Vx 6
(Vx=3)(Vx+3)

_ x+3\/; _ \/;

(&—3)(\/;+3) Jx -3

B=
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x3\/—‘ x93\/—\/_+3

NI
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voi x> 0;x = 9.
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9 Jx :(\/;—3)(\/;+3).&:&+3
x=3Vx Vx=3  Jx(Vx-3)(Vx-3] Vx-3

Jx+3
Jx -3

3)Taco P=AB=

bé P <1 thi

<1 hay

Jx +3
Jx -3

6

Jx -3

—-1<0

<0

Do 6>0 nén dé& <0 thi v’x—3<0 hay x<9

6
Jx =3
Két hop véi diéu kién dé bai ta duwgc 0 <x <9
Vay 0 <x <9 thi P <1.

\/; vA B— 2\/; _x+9\/;
Jx -2 -3 x=9
1) Tinh gia tri cta biéu thitc A khi x=100;

2) Rat gon biéu thic B;

3) Tim gia tri nguyén ctia x d€ biéu thitc M = A : B ¢ gia tri nguyén.

Bai 3. Cho biéu thirc A = voi x>0;x=4;x=9.

Huwdng dan gidi

Yx __ 100 5

1) Véi x =100 (TMPK) ta duoc A = = _5
Jx—2 J100-2 4

2) Voi x>0; x=4; x=9 ta cob:

_ 24x _x+9\/;
Ix -3 x=9
2 (VxHs)ex=vk i

(x=3)[Vx+3)  [\x—3)[Vx+3) “x+3

B
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KK ks s

1

K2 s k-2 -2

TH1: x € Z, x khong 1a s& chinh phuong = v/x eI =M eI (Khong théa man d@é bai)

3)Tacé: M=A:B=

TH2: x € Z, x 1a s0 chinh phuong = \/; eZ

D&M nguyeén thi vx —2 €U(5) hay v/x —2 € {—5;—1;1;5)

Jx—2 -5 -1 1 5
X VN 1 9 (loai) 49
Két hop véi diéu kién dé bai duwoc x € {1; 49} thi M c6 gia tri nguyén.
Bai 4. Cho hai bicu thite A —1——L va B=—3% L 5 &

R R I Ny Ny

x>0, x=1.
1) Tinh gia tri cia A khi x=4;
2) Rat gonbiéu thttc P=B.A;
3) Tim cac gia tri cia x d€ P nhan gia tri nguyeén.
Huwdng dan gidi
2 . 1 1 1
1) Vi x=4 (TMPbK)taco A=1-—=1-—=—
NN

2) Véi x> 0; x=1 ta co:

_ W1 M 3 [1_1
V3 x=1 (Yx=a)(Vxs)| U VX

P

B &(&—1)—(&+3)+3 1
N (&—1)(&+3) 1 Wx ]
_ x—Z\/; \/;—1 :\/;—2

(Vx=1)Vx+3) L v ) Wxrs
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-2

5
NX 74 _ 2
Jx 43 Jx +3

Vi x>0 tacd Vx +3>3

3)Tacd P= <1 véimoi x>0.

> <§ suy ra P>1—§hayP>—z.
x+3 3 3 3

Do d6

Dé P nguyén ma —§<P<l nén P=0.
Khi do

Wx—2
Jx+3
&—2:0(&+3>0)

x:4<tm>

0

Vay voi x =4 thi P nhan gia tri nguyen.

Jx 1 17Jx +30 .

va M= X + -
Jx+6 Jx—6  x—36

Bai 5. Cho hai biéu thirtc N =

u
Jx +6
x>0,x = 36.

1) Tinh gia tri ctia biéu thtec N khi x=9;

2) Ruat gon biéu thiee M;

3) Tim s6 nguyén x débiéu thitc L =N.M c6 gia tri nguyén 16n nhat.
Huwéng dan gidi

24 24 8

Jx16 Jo+6 3

1) V6i x=9 (TMDK) ta c6 N =

2) Véi x >0; x= 36 ta co:
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_ W ! +17\/§+30
Jx+6 Jx—-6  x—36

B &(&—6)+(x/§+6)+17\/§+30
N (&+6)(\/§—6)

_x—6Vx +X +6+17Vx +30 _ x+12x+36 _ (&+6)2 _Jx+6
(Vx+6)(vx-6) (Vx—6)(vx+6) (JVx-6](Vx+6) Vx—6

24 Jx+6 24

Jx+6 x—6 Jx—6

Ta ¢ vx —6>—6 véi moi x nén dé L dat gia tri nguyén thi Jx—6€U (24) hay

M

3)Tac6 L=NM=

\/;—6 G{—6,‘ —4;,-3,-2,—-1;1; 2;3,'4;6;8;12;24}

x—6 | =6|-al-3| 2| 11123 |4|6| 812|224
X 0| 4| 9| 16 25 |49 64|81 [100] 14419 | 324 | 900

L | 4|-6|-8|-12|-24|24]12] 8 | 6| 4|3 ]|2]1
Tt bang trén, véi x =49 thi L =24 la gia tri nguyén 16n nhat.

Vay x =49 thi L dat gia tri nguyén 16n nhat.

3Wx—9 . x+1 x+3 Jx=2

va B=

x—4 [+2)[Vx=3) Vx+2 ¥x-3

Bai 6. Cho hai biéu thitc A =

(XZO;X¢4;X¢9)
1) Tinh gia tri ctia biéu thiec A khi x=1;
Jx—2
Jx -3’
3) Tim gia tri 16n nhat ctia biéu thiec P= A.B.

Huwéng dan gidi

2) Chttng minh B =

3&—9:3\5—9:2

1) Véi x =1 (TMDK) ta duoc A =
x—4 1-4

2) Voi x> 0; x=4; x=9 ta co:
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x+1 +\/;+3_\/;—2
(Vx+2)(x-3) Vx+2 Vx-3
x4V +3)(Vx=3) - (Vx—2)(vx +2)
- (Vx+2)(Vx-3)

X+ 1+x-9-x+4 x—4 <\/;_2

I
(x+2)Vx=3)  (Vx+2)vx-3] (vx+2)

B =

3x=9 Wx-2 _ 3(&—3)(&—2) _ 3
x—4 Jx+3 (&—2)(&+2)(\/§+3) Jx+2

3)Taco P=AB=

Dé P dat gia tri 16n nhat thi JX +2 nho nhat.

Ta c6 vx +2>2 véimoi x >0
Do doé PSE
2
Dau “=" xay ra khi Ix+2=2 hay x=0.
A 7 3
Vay GTNN cua P la > khi x=0.

Xx+3 x—1 5dx—2
man:&_i_an <4
1) Tinh gia tri caa P khi x=9;

2) Ratgon Q;

Bai 7. Cho biéu thitc P = voi x>0; x=4

N\ . 7 . 2 A? P . 7 . 2 N,
3) Tim gia tri ca x dé — dat gia tri nho nhat.
Huwéng dan gidi

x+3  9+3

Ix—2 o2

1) Véi x =9 (TMDK) ta duoc P = 12

2) Voi x> 0; x =4 ta co:
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_ &—1+5&—2
Ix+2  x—4

)i
(Vx—2)(vx+2]
_x=3x+2+5x -2 x+2x Jx
o

Q

(&—2)(&4&) (\/;—2)(\/;+2) x—2

x+3 ) [ x| x+3_ 3

NS W oy Y R

Chting minh BDT Cauchy cho hai s6 thue x, y khong am x+y > 2\/; .

3) Tacod 7 _

Ta co:

X+y> 2\/;

(T ] -2 =0

(-] =0

Ta thay (\/; — \/§ )2 >0 véimoi x,y > 0 nén bat déng thitc duoc chiing minh.

Dau “=" xay rakhi x=y.

Ap dung chitng minh trén cho hai s§ khong am Jx va 3] ta co:

V X
=X - Z ;“,X.—_ 21/3

E

K

Vay gid tri nho nht ctia g 12 24/3 Khi x = 3.

Dau “=" xay ra khi Jx = hay x =3 (tmdk)
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x—9 va B= 2 +\/;+4

Jx Jx-3 9-x

1) Tinh gia tri ctia biéu thirc A khi x =4;

Bai 8. Cho hai biéu thirc A =

2) Chting minh rang: B= Vx +92 ;
X -
3) Xét biéu thitc P= AB. So sanh P*vdi P.

Huwdng dan gidi
1) bBKXD: x>0; x=9.

x—9 4-9 5

Véi x = 4 (TMDK) ta dugc A =

K a2
2) Véi x> 0;x =9 ta co:
2 Jx+4
B= +
Jx-3 9-x
_ 2 x+4
Jx-3  x-9
4 x+ﬂ—¢§—4
_(\/;—3)(\/;+3)
_ \/;+2 :\/;+2
(\/;—3)(\/;+3) x=9
3)Tac0’P:\/;+2>0vc’yiinx>0.
Jx
Cach 1:
Vé\/;+2>\/;vé’imoixdodéP:\/;\/i_2>1
X

Do dé P—1>0 ma P>0 nén P(P—1)>0hay P*>P.
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) Jx+2| &H_(&+2)2—&(\/§+2)_(&+2).2
Cach 2: Xét P* —P = \/; — \/; = ” = »
2(&+2)

Do x>0 nén vx +2>0 do dé >0 hay P>—P>0.

X

Vay P> >P.

Ix -1 2x 4 x—4Jx+15
—|— VvVO1

Bai 9. Cho hai biéu thitc: A = : B=

K T8 k=3 9

x>0;x=9.

1) Tinh gia tri ctia biéu thiec A khi x = 25;

2) Ching minh B = x-1 ;

Vx -3

3) Cho P = A: B. Tim gia tri nguyén 16n nhéat cua x dé€ ‘P‘ +P=0.
Huwdng dan gidi
1) Véi x =25 (TMDK) ta duoc A = Vx-1 \/E 1_%

Vx W25 5

2) Véi x> 0; x=9 ta co:

x4 x—4&+15
J—+3 -3 9-x
_2\/;(\/;— )+4(\/;+3)—(x—4\/;+15)
B (\/;—3)(\/;+3)

_ 2x—63x+4x +12-x+44/x -15
(\/;—3)(\/;+3)

x+24/x -3 (\/;—1)(\/;+3)

(vx-s)(Vxea) (Vx-3)(Vx+s)

e
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x—1 x—1_ Jx-3
o Wx=3 W

Ta ¢6: [P|+P =0 hay [P|=—P dod6 P<0

3)P=A:B=

-3

Jx

Bai toan tré thanh tim x nguyén dé

<0

Ax—3

Véix>0tacé\/;>0 nén dé \/_
X

Két hop véi diéu kién dé bai ta tim dwoc x € {1; 2:3;4:5;6; 7;8}

<0 thi \/;—3§0hayx§9.

Vay x =8 la gia tri nguyén 16n nhat cta x dé ‘P‘ +P=0.

Vx+2 g5 +3\/;+14Véix20;x¢4.
Jx—2 Jx—2  4-x

1) Tinh gia tri ctia biéu thirc A khi x=16;

2) Rat gon biéu thic B;

Bai 10. Cho hai biéu thttc A =

3) Xétbiéu thirc P = A.B. Tim tat ca gia tri ciia x sao cho 2P +3 =P.

Huwéng dan gidi
1)Vc’yix:16(TMDK)taduQCA:\/;+2:\/E+2:3.
Jx—2 16-2

2) Voi x >0; x =4 ta co:
B__ 5 +3&+14

Jx -2 4 —x

5(\/§+2)—(3\/§+14)

N (&—2)(\/;+2)

_ 2lx-4 2

(&—2)(&+2) Jx 42
3)P:A.B:\/;+2 2 2

K—2 2 Jx-2
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Taco y2P+3 =P (BK: P>0)

2

Jx -2

THI: V6i P=0= =0 (Vo Ly)nén P0

TH2: V6i P>0 thi >0 hay vx —2>0suy ra x > 4

2
Jx =2
Suyra:m:P

2P 43 =P?

P2 -2P-3=0
P=-1(L)

P=3

V6i P=3 thi x= 69—4 (tmdk)

Vay x:% thi V2P +3 =P.

&—2+ 1 Jx—4
Ix o Wx+2 x+2x

Bai 11. Cho hai biéu thitc A = va B= vdoi x> 0.

1
2 ++/x
1) Tinh gia tri ctia biéu thitc A khi x=9;
2) Rat gon B. Tim cac s8 thuc x thoa man [2B—1|=1-2B;
? - A? Ve 1 .7 . 2 N,
3) Tim x dé bieu thirc N dat gia tri nho nhat.
Huwéng dan gidi

1) Véi x =9 (TMPK) ta duoc A = — 1 _

24Jx 2449 5

2) Voi x>0 ta co:
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_Wx=2, 1 x4
o k2 x+2ad
(Wx=2)(Vx+2)+x—Vx +4

B

[+

x
&(&+2) Jx +2

Ta co

\28—1\:1—213
\28—1\:—(23—1)

Do dé6 2B—1g0hayBg%

4 1
Bai toan tré thanh tim x dé B < E

Suy ra \/;—2§Ohayx§4.

Két hop v6i diéu kién dé bai ta duwge 0 <x <4 thi [2B—1|=1-2B.

3) Chitng minh BDT Cauchy cho hai s6 thuc x, y khong am x+y > 2\/; :
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On thi cdp 3
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Ta co:

X+y> 2\/;

(] (T 20

(-] 20

Ta thdy (\/; — \/; )2 >0 véimoi x,y >0 nén bat dang thitc dwoc chitng minh.

Ddu “=" xay rakhi x=y.

Ap dung BDT Cauchy cho hai s6 khéng am Jx va 2 ta duoc:

Jx
2
1 (*&H) K 4 4 4
. VXt = A =>4+ 2 WX =8
AB Jx Jx Jx Jx
D4u “=" xay ra khi \/;:ihayx:él.
Jx

Vay GTNN caa L la8khi x=4.
AB
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